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HabnaoaeHua u acumunnaymua Ha AaHHU 33 3eMHaTa
atmocdepa, xuagpochepa u buocdepa




PonaTta Ha RTH — Co¢dusa, B TnobanHaTa TeneKoMyHMKaLUMOHHA cuctema Ha CMO
uHxk. M. Ctoituesa®”, A. LLlapkos? 1 H. HaligeHos?

1Cektop , TenekomyHuKaumMmn®, HaumoHaneH MHCTUTYT N0 METEOPOIOrMA U XMAPOOrUSA
20tpen UT, HaumMoHaneH MHCTUTYT N0 METEOPOOrUA U XUAPOAOrUs
KntouoBu aymu: mesnekomMyHUKayuuU, Mpexcu, 0aHHU, 8pb3KU, 0M2080PHOCM
*email: joanna.stoycheva@meteo.bg

BbBegeHue

nobanHaTa Te/fleKOMyHMKauMoHHa cuctema (GTS) Ha
CeeToBHaTa MeTeoponorMyHa opraHusauma (CMO) e
KOOPAMHMPaAHa cuUcTemMa OT TeNEKOMYHWKALMOHHU
CbOPBKEHUA M CcrnopasymeHus 33 6bp30 CbbupaHe,
06MeH U pasnpocTpaHeHue Ha AaHHM OT HabaogeHUA U
06paboTeHa MHPOpMaLMA B pamMK1Te Ha NporpamaTta Ha
CMO CseToBHa cny»xba 3a Bpemeto (WWW).

GTS nma MepapxuyHa CTPYKTypa Ha TP HUBA:

1. OcHoBHa TeNleKOMYyHMKaUMoHHa mpexa (MTN),

2. PermoHanHuM  METEOpPO/IOTUYHU  TeNeKOMY-
HUKALMOHHU MPEXMU,
3. HauMoHanHM  MeTEeOopPONOrNYHU  TeNIeKoOMY-

HUKALLMOHHU MPEXKM.

OcHOBHaTa Te/NeKOMYHMKauMoHHa Mmpexa (MTN)
CBbp3Ba TPUTE CBETOBHM METEOPOSOTMYHU LLEeHTbPA
(WMCs) — BawuHrtoH (CALL), MenbbpH (ABcTpanus) u
Mockea (Pycus), w15 pervMoHanHu Teneko-
MyHMKauMoHHM xbba (RTHs) oT uenua ceAT: Anxup
(Amkup), bpasunua (bpasunus), ByeHoc Alipec
(ApkeHTuHa), [Oakap (CeHeran), Oxepma (CaypuTcka
Apabus), Ekcetbp (Bennkobputanus), Kaipo (Eruner),
Halipobu (Kenus), Hio Odenxu (MHama), OdeHbax
(TepmaHma), Mekun (Kutait), Mpara (Yexmsa), Codua
(Bbnrapus), Tokno (AnoHus) n Tynysa (PpaHums). KakTto
€ BUAHO, Ha TOBA Hali-BMCOKO epapXxmMyHO HMBO Ha GTS
MMa Camo MeT eBPONENCKN TENEKOMYHUKALMOHHU Xbba,
KaToO HAWWAT e eAMH OT TAX.

Mpe3 OCHOBHaTa TENEKOMYHMKALMOHHA Mpexa
Teye XMAPOMETEOPO/IOTMYHATA MHPOPMALMA OT Leaus
CBAT B peasHo Bpeme. 3aToBa ¢yHKumMaTa Ha MTN e aa
ocurypu edpeKkTMBHa, 6bP3a U HageKAHa BPb3KA MeEXKIY
OTAENHUTE LeHTPOBE.

30Ha Ha OTroBOPHOCT

Bceku oT TpuUTe CBETOBHU METEOPONOINYHM LLEHTbPA
(WMCs) un 15-Te pervoHanHW TeNeKOMYHWUKALMOHHMU
xbba (RTHs) uma cBos 30Ha Ha OTrOBOPHOCT, KOATO
BK/1IOYBaA pasnnyeH 6poit HauMoHaIHU METEOPOIOTNYHM
yeHTpoBe (NMC) Ha cTpaHu — unieHKn Ha CMO.

B 30HaTta Ha otroBopHocT Ha RTH — Codwusa, Bamsar
HaUMOHANHUTE  METEOPOJIOTUYHM  LEeHTpOoBe  Ha:
AnbaHus, bocHa u XepuerosuHa, bbarapua, Kunbp,
Penybnvka CeBepHa MaKegoHus, PymbHUA, Cupwus,
Cbpbusa n YepHa ropa.

Brasilla

Region 1

| MTN connectivity J

| MTN cloud structure by managed
data networks on MPLS basis

®urypa 1. OcHOBHaTa Te/IeKOMYHUKALMOHHA MpeXKa
Ha CMO, npes KOATO TeKaT XMAPOMETEOPONOrNYHUTE
AaHHW OT LeanA CBAT B peasiHO Bpeme
MN3TOYHUK: www.wmo.int

BTopoto HMBO Ha GTS — pervoHanHuTe MeTe-
OPONOTUYHWN TENEKOMYHUKALNOHHMU MpPEeXK, NOKpMBa
BCEKM eguH OT wecTtTe pernoHa Ha CMO: RA1 — Adpwka,
RA2 — Asua, RA3 — HOxHa Amepuka, RA4 — CesepHa
Amepuka, LleHTpanHa Amepuka n Kapmbckus baceitH,
RA5 — KOrosanagHuAa pernoH Ha Tuxma okeaH, RA6 —
Espona, n RA7 — AHTapKTuKa.

bbaewero

MocnepHWAT 3acera eTan B pPasBUTMETO Ha
KOMYHUKauuuTe B cuctemaTta Ha CMO e mnsrpaxgaHeTo
Ha HoBaTa MHPOPMALMOHHA CUCTEMA HA OPraHU3aumaTa
(WIS), kKoeTo npoab/arKaBa U B MOMEHTa.

WIS cblLLo MMa MepapxuyHa CTPYKTYpa Ha TpM HUBa:

1. TnobanHn ueHTpoBe Ha WHPOpPMaLMOHHATA

cuctema (GISCs),

2. LUeHTpoBe 3a cbbupaHe WM MPOU3BOACTBO Ha
AaHHK (DCPCs) n

3. HaumoHanHu ueHTpose (NCs).

B pamkute Ha WIS RTH — Codus, e DCPC n e B
30HaTa Ha OTroBopHOCT Ha GISC — OdeHbax.



npeAM3BMKaTEHCTBa npea Ha6mo,anenHaTa cncrtema ot BUCOKONZIAaHUHCKU CTaHUUN

Ha HaU‘MOHal'IHVIﬂ UHCTUTYT NO MeTeoposiorma n xmapoianorma
A. Xapues!', C. Pagesa?, O. l'eoprues?

1NenapTameHT ,M3mepBaHUa, MeTPONOrNA U MHOOPMALIMOHHM TEXHONOrMK”, HaLuMoHaneH HCTUTYT
Mo MeTeopoor1a U XMapoaorus
*email: Dimitar.Hadzhiev@meteo.bg

BvBegeHue

MNpe3 nocnegHute 90 rognHM HauMOHANHUAT UHCTUTYT
Mo MEeTeoPONONUA U XMAPONOIUA U3FPaXKaa U NOALbPKA
Mpea OT 5 BMCOKOMNAHMHCKM METEOPOIOTUYHM
cTaHumu: Mycana —2925 m H.B. (2.10.1932 r.), BpbBX
boteB — 2384 m H.B. (2.11.1940 r.), YepHu BpbX — 2286
M H.B. (25.10.1935 r.), PoskeH — 1750 m H.B. (1.01.1981
r.), Mypraw — 1687 m H.8. (15.11.1953 r.).

MeTtoponorua

BWCOKOMNAHMHCKUTE CMHONTMYHM CcTaHumm (BCC)
M3NbAHABAT CTAHAAPTHa Mporpama Ha CUHOMNTUYHKU U
KNAMMaTUYHU HabatogeHua. MporpamaTta 3a CUHOMNTUYHM
HabntoaeHna BKAOYBA 8 HabNOAEHMA Ha OCHOBHUTE
METEeOopPOIOTUYHN eNemMeHTU B AeHoHowueTo (npes 3
Yaca). HabnogeHnATa BbB BCUYKU CUHOMNTUYHU CPOKOBE
Ca elHaKBU, C U3KIOUEeHMEe Ha U3MepBaHEeTO Ha BaneX —
mepu ce Ha 6 Yyaca B OCHOBHUTE CMHONTUYHU CPOKOBE.
MporpamaTa 3a KNMMaTUYHM HabAloLeHUs BKAKOYBA TPU
HabnwogeHna B AeHoHowmeTo — B 7, 14, n 21 u.
MOHWUTOPUHI Ha PaAMOaKTUBHOCTTA Ha aTmocdepaTa ce
M3BbpLBA exeaHeBHO npu BCC Bp. Mycana. Mpobu ot
meceyeH dponayT ce HabupaT BbB BCC YepHu Bpbx  BCC
Bp. boteB. HabnwogeHne Ha NPOABLMANKUTENHOCT Ha
CNbHYEBO rpeeHe Ce WU3BbPLWBA BbB  BCUYKM
BMCOKOMMIAHWUHCKWN CTAHLUMW.

Pe3yntat u nssoam

M3nbnHeHWETO Ha nporpamaTta 3a HabnwogeHua BbB
BMCOKOMIAHMHCKUTE CUMHOMTUYHM CTaHUMKM e 6uno wm
npogbvakasa Ja b6bae  npeawMsBMKaATeNcTBO MO
oTHolWeHWe Ha  obopyaBaHe, CbBMECTUMO C
EeKCTPEMHUTE KIMMATUYHWU YCNOBMUA, NOAAbPNKAHE Ha
BMCOKa KBa/duKaums Ha cnyxuteaute BbB BCC, a ot

TYK M KayecTBO Ha HabupaHaTa uHPopmauma. 3a 90-Te
rOOMHM  OT  HAYaNoTO Ha  BWMCOKOMJAHUHCKaTa
meTeoposiorna B bbarapua nonsute ce M3pasnBaT B
MHOKECTBOTO M3C/eBaHNA HA BUCOKUTE C/I0EBE Ha
aTmocdepata M TAXHOTO BAUSHWE BbPXY MNbTULIA,
BMaAYKTH, BOAOEMW, aBMALMSA, TYPU3BM U T.H.

KaTo nNbpBO M OCHOBHO MNpPeaM3BMKATENCTBO 3a
CblLECTBYBAHETO Ha TO3U TUM CTaHLUK Ce ABABA HUBOTO
Ha obopyaBaHe CbC CbBPEMEHHA anapaTypa U cpeacTsa
33 M3MepBaHe Ha OCHOBHUTE MoOKasaTenu. Mpexos KbM
aBTOMATM3MpPaHU M3MepPBaHMA Ha OCHOBHUTE MeTe-
OPOJIOTUYHU eNeMEeHTH e AoBede A0 NOoBULIABaHe Ha
KauyecTBOTO Ha AaHHUTe, LWe nogobpu curypHocTTa npu
TAXHOTO CbXpaHeHWe W npepaBaHe W We AoBeje A0
Bb3MOXHOCT 33 KOHLUEHTPUpPaHe Ha ycuaumaTa Ha
CUHONTUYHUTE Habnogateny B npociegsABaHe Ha
aTMocdhepHUTe ABNEHMA U NOAAPBKKA Ha anapaTypara.

Ba)kHM  ob6cTOATENCTBA 33 rapaHTMpaHe Ha
CbLUECTBYBAaHETO Ha  BMUCOKOMNAHUHCKUTE  MeTe-
OpPONIOTUYHU  CTAHUMM Ca OCbBPEMEHABAHETO Ha
6MTOBUTE YCNOBMA N 0B61EeKYaBaHETO Ha IOrUCTUKATA A0
TAX. A CbLLO OCUIYpPSABAHETO Ha CbBpeMeHHO 06/1eKn0 m
obopyaBaHe Ha Habnwpgatenute, HaBpPeMEHHUTe

peMoHTU U cHabasaBaHWA, NOAAPBLXKKATA M pedoBHaTa
npoduMnakTMka Ha MbAHME3aWwmTaTa U cpeacTsaTa 3a
6e3onacHocCT.

PelueHua ca TbpceHM U NPOAbLANKaBA Aa Ce TbPCAT.
Heobxoauma e cTpaterMa 3a pasBUTMETO Ha
nnaHWHCKaTa  MeTeoposiormsa. EaHa  cbBpemeHHa
cTpaTterus 3a pa3suTueTo Ha BCC Tpa6Ba ga BKAouBa
KayecTBeHa /I0rMCTMKa, npodecnoHanHo obopyasaHe u
paboTHa cpeaa, OTroBapALLA Ha CBETOBHMTE CTaHAApPTU
B obnacTTa.


mailto:Dimitar.Hadzhiev@meteo.bg

UT npeaun3BuKaTencTsa U CTpaTerMm 3a MHTerpaLma Ha HoBaTta MHPOpPMaLMOHHA cMcTeMa
Ha CMO WIS 2.0: Nopo6paBaHe Ha ynpaB/aeHMETO Ha XMAPOMETEOPO/IONMUYHUN AaHHU

H. Haiineros®", |A. Apamosl, A. LLlapkos?, I1. Ctoituesa®

'Otpen ,UHpopmaLmMOHHM TEXHONOTMKU®, HaLMOHaNneH MHCTUTYT MO METEOPOIOMMA U XNAPOOTUSA
Kntoyosu aymu: xudpomemeoposno2udHu 0aHHuU, WIS, UHGOopMayUOHHU MexHoA02UuU, ONMMUMU3AYUs,
asmomamu3ayus, UHPOPMAUUOHHA Cu2ypHOCM, KoHmeliHepu3ayus, opKecmpayus
*email: nikola.naydenov@meteo.bg

BvBeageHue

WMO Information System 2.0 (WIS 2.0) e HoBa pamKa
33 ynpaeneHuwe, obpaboTka W pasnNpocTpaHeHMe Ha
OaHHM Ha CBeTOBHATa METEOPOIOrMYHA OpraHusauma
(CMO), KosaTo e npoeKTUpaHa Aa 3aMeHW HacToAlmTe
rnobanHa MHPOPMAUMOHHA W TeNIeKOMYHMKaLMOHHA
cuctema Ha CMO. MpunaraHeto WIS 2.0 pamkata uenm
peopraHM3auma M onTMMU3MpaHe Ha obmeHa Ha
xnapomeTteoponormyHn (XM) gaHHU n yBennyasaHe Ha
MHbopMaumMoHHaTa curypHocT. Oyakea ce WIS 2.0 aa
3aMeHM CbliecTByBalmTe cnuctemm Ha CMO — MobanHa
TeNleKoOMyHUKaumnoHHa (GTS) u UHdopmaumoHHa (WIS),
00 2030 roguHa.

BHepgpasaHeTo Ha WIS 2.0 e cBbp3aHO € paanKaaHu
NPOMEHM B apXUTEKTypaTa M NPOTOKONA 33 06bMeH Ha

OaHHM, 4pe3 KOMTO [Jda ce MNoCTMrHaT peguua
nofobpeHnsa cnpsmo  TekywaTta WHOOPMALMOHHA
cuctema.

WIS 2.0 mogensbT u metoaonorMa Ha BHeApABaHETO
my 8 HUMX

C BbBexgaHeto Ha WIS 2.0 CMO uenu ga pewwm
KOHKpPETHU npobnemn c npeawectseHnka WIS 1.0. B
WIS 1.0 aBToMaTn3npaHmMAT obmeH Ha XM gaHHK cTaBa
ypes MaplipyTUsupaHe mexay nopeauua ot Message
Switching Systems (MSS). Bcaka oT Tesn MSS cuctemu
no NbTA Ha AaHHUTe fo06aBA pUCK OT 3abaBaHe, rpeLlku
1 3arybu. Bcaka npomsaHa B mapLupyTa ce npasu PbyHo,
KOETO cTaBa NpobseMHO Npu yBeanyaBaHe Ha Mallaba
Ha mogena.

WIS 2.0 TpabBa pga ocurypu cnegHute
npeMmMmyLecTsa 3a aBTOMaTM3MpaHuA obmeH Ha XM
OaHHW B peasiHo Bpeme:

— BCEKM YYaCTHMK, KOMTO NpPeaocTaBs AaHHU, MOXKe Aa
MMMNEMEHTUPA NO-A06BP KOHTPO Ha AOCTbMA 40 TAX;
— NpeaocTaBAWMAT AafleH TUN AAHHU AUPEKTHO U
0bMeHs C KoHCymUpawma (HAMa MeXANHHN Bb3/N);

— bBKABOCT W peryanpaHe Ha mawaba c NnomoLLTa Ha
NPOTOKOA ¢ Ny6AnKyBaHe/aboHMpPaHe Ha JaHHM.

MpoTokonbT Ha o6bmeH 3agaBa 3 poaM  Ha
y4yacCTHULMTE B KOMYHUKaumaTa: 1) usgaten — cb3gasa u
ny6avKkyBa cboblieHus B ,Temu”; 2) 6pokep Ha
cboblieHna — ynpasasBa 3adABKM OT MnoTpebuTenn 3a
aboHuMpaHe 3a TeMUTe aBTOMATUYHO, KaTo Ny6anKyBaHU
B fafeHa Tema cboblueHuns ce nsnpauat He3abasHO A0
BCMYKM aboHaTn; 3) notpebuten Ha AaHHW/aboHaT —
npu nofyyaBaHe Ha YBeAOMWUTENHO CboblieHue

aboHaTbT MOXe Aa M3TernuM AaHHuTe oT yeb ycnyraTa,
nocoyeHa B CbobLeHNETO.

BHeppsasaHeto Ha WIS 2.0 8 HUMX e cBbp3aHO ¢
peanua WT npeaussukatencrsa. [naHmpanata WUT
MHPpPaACTPYKTYpa TpPAbBA Aa OCUTYpW Mo-rbBKaBa MeTo-
gonorma Ha paboTa, 6bp30 ycBoABaHE Ha HOBWU
TEXHO/I0TMW, aBTOMATM3aLMA Ha NPOLECH, Bb3MOXKHOCT
3a UHTerpauma ¢ obnayxu ycayru.

BarKeH enemeHT e BHeApPABAHETO M OpPKecTpaumATa
Ha HOBa KOHTeWHepusmMpaHa WHOPACTPYKTypa, CbC
CbNbTCTBALLMTE A aPXMTEKTYpPHU npomeHu. KoHTtelHe-
pu3aumATa U3nosi3Bame B C/ly4asa KaToO TeXHONOrUA 3a
[O0CTaBKa Ha COPTyepHU yCayrm upes nakeTUpaHeTo Um
BbB BUPTYasHM 0B6EKTU, HApeYeHU KOHTENHEPU.

UT vycayrmte no WIS 2.0 v noanexkawarta
KOHTeHepHa  MHOpacTpyKTypa TpAbBa ga ce
OpraHM3upaT M ynpasBaABaT Taka, Ye Aa ce rapaHTMpa
BUCOKO HMBO Ha HaamdHoct (high-availability),
KMBEPCUTYPHOCT U MOHUTOPWUHT.

Te3sn npomeHn ca ocHoBononarawm. Ha Tto3m ertan
BbBEXAAHETO MM M3UCKBa paspaboTBaHe Ha nnaH 3a
npexos, KOOPAMHWPAHE MeXAYy pPas/IVYHUTE 3auH-
TepecoBaHM CTPaHM W TecTBaHe Ha Hoeata WUT

NHPpPacTpyKTypa.

Ussoaun

AKTUMBHOTO y4yactme Ha HWUMX B passutmeto u
BHeapaBaHeTo Ha WIS 2.0 e oT ronama 3HayeHue, 3a aa
3anasMm BoAewata CuM NOo3nuMA UM aBTopuTeT: B
AelcTBallaTa MepapxuMyHa Mpexka Ha [nobanHaTa
TeNEeKOMYHMKAUMOHHA cuctema Ha CMO HUMX -
Codua, e ULeHTpaneH TeseKOMYHWKaLMOoHeH Xxbb 3a
CTpaHUTe OT pernoHa. YyacTMeto B NpoOeKTa Cb3aasa
cpefa Ha CTUMy/IMpaHe Ha Hay4YHOTO CbTPYAHMYECTBO C
BOAELLM eKCnepTH OT LAN CBAT U OOMEHAHe Ha 3HaHWA U
Hal-006pu npakTMkn. OT gpyra ctpaHa, HUMX mosxe aa
JonpuHece 3a nogobpsasaHeTo Ha TexHonormuTe Ha WIS
2.0 u 6baewmTe paspabotkn Ha CMO.


mailto:nikola.naydenov@meteo.bg

TexHuuecku pewieHUsa 3a ocurypsasaHe Ha mpexosaTta curypHoct Ha HUMX
K. Pocenos!’, U. Monos?, H. lepranos!

NenaptameHT UMUT, HauMoOHaNeH MHCTUTYT MO METEeoPOaOrva U XMAPONOrMA
Kntouosn aymu: Firewall (3awumHa cmera), VPN (supmyanHa yacmHa mpexca), High Availability (sucoka
HanuyHocm), HA proxy
*email: kaloyan.rosenov@meteo.bg

BvBeaeHue

HauMoHanHUAT MHCTUTYT No meTeoposiorna (HUMX)
paboTun nsuano B oTkputa (Nnyb6amyHa), 6e3 npasuna
mpea (éur. 1) u ToBa Hanara M3rpakgaHeTo Ha
3aTBOpEHA (4acTHa) BbTPELLHa MPEXOBa U CUCTEMHA
cpefa.
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®urypa 1. Cxema Ha TeKyLlaTa mpexa

MeTtopgonorua

3aTBOpeHaTa Mpe)ka Mma  LeHTpaau3upaH
Firewall (3awmTHa cTeHa), B KOWTO moraT ga ce
ynpaBnaABaT NecHO npasBuaaTa 3a AOCTbNBaHE KbM
BCAKO YCTPOMCTBO B MpeXKaTa M HauyMHbT, N0 KOUTO
ce oCblyecTBABa TOBa — 6BUI0 TO aAMUHUCTPATMBEH,
WM noTpebutencku Jocrbn. MNpu eaHa 3aTBOpeHa
MpeKa ycTpoWcTBaTa 3aj, M3rpageHata 3aluTHa
CTeHa HAMA f[a ce BMXAaT oT nybAnYHOTO
NpoCTpaHCTBO M e 6baaT 3Ha4YuTenHo no-
3awmTeHn (dur. 2).
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durypa 2. Cxema Ha NiaHMpaHaTa mpexa

3a noTpebuTennTe, KOUTO MMaAT HyXgaTa oT
oTAaseyeH [OCTbN A0 3aTBOpPeHaTa MpeXKa, e
ocurypeH VPN  (virtual private network) Ha
npuHumna: Peer-to-site. Te we nonyyat nepcoHaneH
cepTMoOMKaT U C Hero, 3aefHO C NepCoHasHa Napona
M TOKEH, LWe MoraT Aa AOCTbNAT BbTPeLlHaTa Mpexa
Ha MHCTUTYTa HE3aBMCMMO OT MECTOHAXOXAEHUETO
UM.

Ycnyrute, konto HUMX noggbpka v npenocrasa
M3BbH BbTPELIHATa Mpexa (Hanpumep meteo.bg;
weather.bg), we 6baaT M3BeAeHM OT Tam ypes High
Availability (c Bucoka Hanu4HOCT) proxy, KoeTo He
no3BonfBa Ha aAMMHUCTPATMBHATa 4acT  oOT
cuctemuTe ga bbae npetoBapeHa M AOCTbNeHa OT
HeXenaHu Auua, [AOoKaTo noTpebutenckata uact
MoXe fa b6bae AoCTbMHA OTBCAKbAE. Mpekata e
nsrpageHa c¢ High Availability, kKoeto nosBsonnBsa
HenpecTaHHa paboTta, JopW WM NpuW oOTnagaHe Ha
HAKOA OT MaLUMHUTE.

Pe3synratu n nssoam

B pe3yntaT Ha npeasupeHnte mepkn Ha HUMX
we 6bae ocurypeHo eaHo 6a3oBO HMBO Ha
CUTYPHOCT, KOETO 1 A0 AeH AHelleH anncsa. Mo To3u
HauMH ce AobauxkaBame A0 KpailiHaTa HM uUen Aa
OTroBapAMe Hanmb/JIHO HA MWHUMANIHUTE AbPXKABHMU
W3NCKBaHWA 3a KMbepcurypHocT.


mailto:kaloyan.rosenov@meteo.bg

AtmocdepHa genosunuma Ha 6eta paguoHykanam B bbarapua — onutbt Ha HUMX
E. MopaaHoBal, b. Benesa'”, E. Xpucrosal

NenaptameHT ,MeTeoponoruna”, HaumMoHaneH MHCTUTYT MO MEeTEOPONOrUA U XMAPONOrUA
KnouoBu aymun: ammocgpepHa derno3uyus, paduoakmusHocm, obwa 6ema akmusHocm
*email: Blagorodka.Veleva@meteo.bg

BvBeageHue

M3cnepaBaHe Ha pPagMOAKTUMBHOTO 3ambpcsBaHe Ha
aTMocdepaTa e 3a34a4a, KOATO Bb3HUKBA C HAYas0TO HA
onNUTUTE C AAPEHU opbXKMA B aTmocdepata. OcobeHo
aKTyaNHa e cnej MOLWHWUTE TEePMOAAPEHU OMUTU OT
50-te un Hauyanoto Ha 60-Te rognHu Ha XX BeK K
CBbp3aHMA € TAX rnobaneH paguoakTnseH onayt.
PasBuTMETO Ha AApeHaTa eHepreTMka U emmcuuTe Ha
PaAMOHYKNNAM B OKOJIHATa cpeja, CBbP3aHu C aapeHus
ropmMBeH LMKbBA, CbWO Ca e4HO Npean3BMKATEsICTBO B
paguoekonoruaTa. HagnpoekTHW, aBapunte Ha AAPEHU
peaktopn (AEL, ,®ykywuma“, AEL, ,YepHobun®)
[0BefoXa A0 OrpOMHM EKOJIOTUYHU, UKOHOMUYECKU U
COUManHU nocneguuy, BKAYUTENHO M B Bbarapus
(Antonov et al., 1992).

MeTtoponorusa

Mpobute atmocdepHa Aenosunuusa/oTnaraHus ce
CcbbMpaT U aHaM3MpPaAT B MpPEeXKaTa OT CTaHUMM Ha HUMX
C pa3/inyHa YecToTa: B 8 CTaHUUM eXXeHEeBHO ce B3ema
npoba ,mapnsa“; cymapHuAT meceyeH ¢onayt BbPXy
LUANHAPUYEH KOHTEMHep ce cbbupa B 19 cTaHuMM oOT
mpexata Ha HUMX Ha nbpBO YMCNO OT KaneHgapHuA
mecel,; PaAMOaKTUMBHOCTTA Ha OTAE/HUTE AEHOHOLLHU
Ba/IeXuM ce aHanm3unpa B 7 cTaHumu. NMpobute otnaraHua
ce MNPEeKOHLUEHTpMpaT 4Ypes3 u3napeHuve 3a BOAHUTE
npobu u 4pe3 onenenABaHe WAM WU3rapsaHe npwu
KOHTPO/IMPaHa TemnepaTtypa 3a npobute OT NAaHLWeT.
M3mepBaHe Ha paAMOaKTMBHOCTTa ce M3BbpLUIBa ¢ beTa-
pagMoMeTpU, KanMbpupaHu CbC CTaHAAPTEH U3TOYHWMK
90Sr/0Y, CneumduuHata obwa 6eTa aKTUBHOCT Ha
oTAenHuUTe Banexu, wusmepeHa 120 wyaca cneg
npoboB3emaHe, KOrato AblEPHUTE KPATKOMKMBYLLM
6eta pagmoHykauan Ha pagoHa (?22Rn, #°Rn) ca ce
pasnagHaau, Bapupa OT no-Hucka ot 0.1 Ao HAKOAKO
Ba/l.

Pe3syntatu u ussoau

TyK ce pa3rnexaat v NOKassaT pe3ynTaTu, Noay4yeHu
33 OT/I0XKeHaTa ob6uwa 6eTa aKTUBHOCT [/1aBHO OT
pabotata Ha PaguMomeTpuMyHa M pPagMOXMMMYHA
nabopatopus Ha HUMX — Codusa, npe3 nocnegHoTo
AeceTnneTve, MNPOAb/MAKEHWE HA NpeaulHn uscnen-
BaHusA, Hanpumep Veleva et al. (2011). Ha ¢urypa 1 ca
NOKasaHW BapuauuuTe B cpegHOMeceyHaTa OT/0XeHa
aKTMBHOCT npe3 2023 r., uamepeHa 5 AHM cneg
npo6os3emaHeTo Ha npoba ,mapnaa“ ot nnaHwer B
cTaHumm oT HO)KHa Bbarapusa. Tbit KaTo mapnasTta ce
onenensasa, B npobata He NPUCLCTBAT /IETNIUBU
pagAnoHYKAMAN. 3anas3Ba ce TEHAEHLMATA 33 MNO-BMCOKA

OT/IOXEHA aKTUBHOCT B Npobute oT HOxHa Bbarapua u
npes 2023 r., B CpaBHEHWE C MNpeauWHUTE TOAMHMU
(https://bulletins.cfd.meteo.bg/). MakcumanHata cpea-
HOMece4yHa CTOMHOCT npe3 2023 r. e perncrtpmpaHa B
Mnosaue npe3 M. mMmaWh. MaKcumanHa cpeaHo-
OEHOHOLLHA OT/I0XKEHA aKTMBHOCT 33 BCUYKM CTAaHUMM e
namepeHa Ha 23.V1.2023 B8 npobara ot Bp. Mycana. MNo-
noApobHO e aHanu3MpaHa OT/I0XKeHaTa aKTUBHOCT OT
JeHoHouweH Banex B Copua u KiocteHamn, KosTo ce
WU3MEHA B LUMPOKW FPaHNLM M 3aBUCK OT cneunduyHaTa
AKTUBHOCT M AEHOHOLLHOTO KOIMYECTBO BaNEX.
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®urypa 1. CpegHomeceyHa oTN0XKeHa obwa beTa
AKTMBHOCT B CTaHUum oT KOXKHa bbarapua, 2023 r.

M3cnepBa ce M BPeMEBUAT XOA, B OT/IaraHeTo Ha
OBNTOXKMBYLLM  6eTa  pPaguMoOHYKAMOM B MeCeYyHUus
donayT, KbAEeTo NO-ABATOXKMBYLLM BETa pagUOHYKANAN
npeobnagaBat nopaau MNo-NpoAb/KMUTENHATA EKCMo-
3uuma (1 meceu) u usmepsaHe 10 aHuM cnep npobo-
B3eMaHe. [lONbAHUTENHO € npeacTaBeH  AbAro-
FOAMIIHUAT X04, OT M3MEepPBaHMATA Ha Aeno3numata Ha
npax M HepasTBOPUMMM CO/M B MNPOBM OT MeceuyeH
donayt, onpeseneH No rpaBUMeTPUYEH METOJ, KOUTO
NMOKa3Ba TeHAEHLUMA 32 HamasleHue.

Nutepartypa

Antonov, A., Veleva, B., Adjarova, L., Kolarova, M.
(1992). Time and area distribution of low level
radioactivity of technogenic radionuclides in the
surface air and fallout over the territory of Bulgaria.
In: Povinec, P. (Ed.). Proc. of the 14 Europhys. Conf.
on Nuclear Physics "Rare Nuclear Processes", 22-26
Oct. 1990, Bratislava, Singapore, World Scientific,
pp. 407-419.
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the total beta activity in the surface air layer in
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16/1, 62-67.

https://bulletins.cfd.meteo.bg/ (FfoamnwweH Xvapo-
meTeopoJsiornyeH bonetnH 2019, 2020, 2021 n 2022

r.).
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MOHMTOpMHI’ Ha KMCGI’IMHHOCT/aHKanHOCT U eNeKTPponpoBoOAUMOCT Ha Balexurte

B mpexata Ha HUMX
M. Kopcauka?, /1. Bbnuesa?, E. Xpucrosa®”

HenapTameHT ,MeTeoponorna“, HaumoHaneH MHCTUTYT N0 METEOoPO/IorMA U XMAPOAOrUA
Kntouosu aymu: pH Ha 8anexa, Mpexca Mo Xumus Ha easnexcume
*email: elena.hristova@meteo.bg

BbBeaeHue Ha durypa 1 KaTto npumep ca MOKasaHwu

XMMMUecKuTe TpaHCchopmaLmm Ha cepeH guokeung, (SO2),
a3oTHM okcnam (NOx) u gpyrn 3ambpcutenn B obnau-
HaTa cpefa BOSAT 4O MPOMEHU B KUCEIMHHOCTTA WU
XMMUYHUTE XapaKTEepPUCTUKU Ha Banexxute. Taka, Hesa-
BMCMMO Ye BasieXKMTe cnocobCTBaT 3a NO-YUCT Bb3AYX, Te
MoraT Aa MMaT HeratuBHu edekTM BbPXY 3emHaTa
NMOBBPXHOCT U Ce CBbP3BAT C EKONOMMYHMU LWeTH. CbCTaBbT
Ha BaneXxute 3aBWCM OT MOCTbNUAUTE B aTMmo-cdepaTa
3aMbPCUTENIM  OT  AHTPOMOrEeHHW UAM  MPUPOSHMU
W3TOYHWUUM, ANHAMUYHUTE MNpouecu B aTmocdepaTa wu
XMMUYHUTE peaKLMn, KOUTO Bb3HMKBAT KaKTO Mo Bpeme
Ha 06pa3syBaHETO MM, Taka W MpW TPaHCNopTa UM Ha
ObATN  pascToaHuA. TUNUYHWUTE CTOMHOCTM Ha pH Ha
KUCENIMHHUTE BaNeXW, KOWUTO Cca MNpUYUHEHU OT
AHTPOMOreHHN eMncumn, ca B gmanasoH 3.5-5.0.

Lenta Ha Ta3u paboTa e ga ce HanpaBu CPaBHUTENEH
aHaNM3 Ha JaHHUTE 33 KUCeAMHHOCT/ankanHocT (pH) u
cneuunounyHaTa enekTponposogumoct (EC) B mpexkaTta no
XMMuMA Ha Banexute 8 HUMX 3a nepuog oT Tpu rogmHu:
2021, 2022 1 2023 r.

MeTtoaonorma n HAKOU pesyntaTtm

MperkaTa 38 MOHUTOPUHI HA XMMMUYECKMA CbCTaB Ha
BaNieXUTe, N3rpageHa u nogavpkaHa ot HUMX ot 1998
r., BKAO4YBa 35 MeTeoponorMyHM CTaHUUM U U3MNO0A3BA
NacuMBHW (HeaBTOMaTU4YHM) YCTPOICTBA 3a CbbUpaHe Ha
BaneXu. B uanata mpexa onepatmMBHoO ce namepsa pH Ha
BaneXuTe, a B 5 oT cTaHuumTte ot 2017 r. ce namepsa U
EC. U3mepeHuTe CTOMHOCTHM ce NpeaaBaT CbC Creuu-aneH
KO4 B peasHO Bpeme 4pe3 cucTtemaTa 3a pas-
npocTpaHeHue Ha

CUHONTUYHUTE Tenerpamm.

[MonyyeHuTe pAaHHKU ce I'Iy6/1MKyBaT B ceAMUYEH WU

MmeceyeH OwneTMH Ha cTpaHuuata Ha HUMX
(http://www.meteo.bg/). B OOMbAHEHKeE, B
LeHTpanHaTa MeTeoponormyHa obcepBaTopua

OMnepaTMBHO ce M3BbpWwBa npoboHabupaHe Ha 24 u.
Ba/sieXX C aBTOmMaTu4yHO ycTpoiicteo WADOS c uen
XMMUYECKM CbCTaB Ha Banexa. TyK ce noka3saT
pe3ynTaTv 3a BapuauumuTe B cToMHOCTMTE Ha pH 1 EC Ha
BafieXuTe, 4aCT OT AbATOroOAVLIHU W3CNeABaHUA B
Nabopatopusata No xMmua Ha Banexute Ha HUMX —
Codus (lordanova, 2010; Hristova, 2017). CpaBHeHu ca
CTOMHOCTUTE Ha pH Ha Banexa NO TPUMeCeuns BbB
BCUYKM 35 CcTaHUMW.

cpegHomeceyHUTe CTOMHOCTM Ha pH 1 EC 3a n3bpaHu

cTaHumu 3a 2023 r.
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durypa 1. CpeHOMECEYHU CTOWHOCTM Ha pH (rope)
n EC (mony) 3a 2023 1.

JonbnHUTenHo ca  u3cnegBaHM — NOAyYeHUTe
cToMHOCTU Ha pH 1 EC Ha BanexHu npobu, cbbpaHu c
WADOS 3a nocnegHute Tpu rogvHu. Han-HUCKa
cTolHOCT Ha pH (3.7) e uamepeHa npes toHn 2023 1., a
Halt-B1coKa (7.3) — npes anpwun 2022 r. CpaBHEHUETO Ha
OTHOCMTEeNHaTa YecToTa Ha pH B 24-4acos Bane B Codpus
€ NnokasaHo Ha ¢urypa 2.
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durypa 2. Pa3npeaeneHune Ha oTHocMTeNHaTa YecToTa Ha pH
Ha BaneXHu Npobu

Jlntepartypa
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KnmmaTtunuHu uscnepsaHua — MMHaNO, HacToALle,
6baelue

https://auramag.in/climate-change-threat-or-{oJeJsle



CpeAM3eMHOM0pCKMTe UMKNIOHU N CaXapPCKUAT Npax Ha4 B'bl'll'apVIﬂ
P. Unuesa®, Kp. Ctoes

OdenaptameHT ,,MporHosn n nHdopmaumnmoHHo obcnykBaHe”, HaunmoHaneH MHCTUTYT MO METEOPO/IOTMA U
XMapoaorus
Kntouosu aymu: npawHu 6ypu, cpedu3emMHOMOPCKU YUKAOHU, ONACHU Memeopos02UYHU ABAEHUS, Kaumam
*email: ralena.ilieva@meteo.bg

BbBegeHue

CBeToBHaTa METEOPO/IOrMYHa OpraHusauma geduHupa
npawHute 6ypn (MB) KaTo CbBKYNHOCT OT YacTMLM Mpax
(nACBK), M3AMrHATUM Ha ronsma BWMCOYMHA OT CWUJIEH
BATbLP. Te ca ONacHO METeoPONOrNYHO AB/IEHME, 3aLLL0TO
Ca CBbp3aHM C HamanABaHe Ha BUAMMOCTTA U OKa3gaT
B/IUAHME HA MHOMO MKOHOMMYECKM AEeNHOCTU, KAKTO U
Ha YOBELKOTO 3apaBe. 3aToBa € Ba)HO Henpe-
KbCHATOTO HabntogeHWe Ha yecToTaTa M TpaeKTopuATa
um. OcHoBHa npuyMHa 3a obpasyBaHeTto Ha b e
aTMocdepHaTa LUMpKynauuMa — MPemMUHaBaHeTO Ha
[obpe wu3paseHn OPOHTAZIHU CUCTEMM, CBBP3aAHU C
6apuvyHM  OONMHM  BbB  BWCOKUTE  C/I0eBE  Ha
atmocdepaTta, U GOPMUPAHETO HA UMKIOHU C FONemMU
rPafAMEHTM HA HaNAraHeTo, MNpM  KOETO MMmame
yBe/nYaBaHe Ha CKOPOCTTa HAa BATbpa. B Bwbarapus
Hax/lyBaHETO HAa MpPAWHW Bb3LYLHM MAcu Hal-4ecTo e
CBBP3aHO CbC CPEAN3EMHOMOPCKU LIUKIOHMN.

MeTtoponorusa

B Tasum pabota e HanpaBeHa KAMMATO/OMMA MU
06EeKTMBHA TWUNM3auuMA Ha aTmocdepHaTa LMpKynauus
33 AHWUTE C NPEHOC HA Caxapcku npax Hag bbarapua 3a
nepvoga 2011-2020 r. 3a wuenta ob6eKTMBHaTa
TMNM3auua Ha aTmocdepHaTa LMpKynauma,
npeacrtaseHa B Croes (2021), e KombuHMpaHa ¢ Dust
RGB npoayKta Ha BTOPOTO MOKOJIEHME CMbTHULM Ha
MeTeocat (MSG) 1 CMHONTMYHM KapTK, 3a 4a Ce Noy4u
KONMYEeCTBEH aHa/IM3 HA AHWUTE C NPEHOC Ha npax oT
Caxapa. Ob6eKTMBHATa TUMNM3aALMA € HanpaBeHa CbC
copTyep cost733class, paspaboTeH oT EBponeiickaTa
HayyHa mpexa ,XapMOHM3auMAa U MPUIOKEHUA Ha
KnacudpukaumatTa Ha Tunose Bpeme 3a EBponeiickus
palioH“. 3a n3cnenBaHeTo Ha 06CTAaHOBKUTE C MPEHOC Ha
npax ca v3bpaHW ABe LMPKYNAUMOHHM cxemu: Gross-
Wetter-Types (GWT) u Jenkinson-Collison-Types (JCT) ¢
26 TMNa uMpkynauma. BxogeH napametbp B codpTyepa e
reonoTeHUManbT Ha BUcounHa 850 hPa oT atmocdepeH
peaHanus ERAS.

Pesyntatu n ussoau

3a nepmnopga 2011-2020 r. ca ycTtaHoBeHM 365 aHuM
CbC CaxapcKku npeHoc. MakcumaneH 6poit AHWM MMa npes
2013 r. — 53, a muHumaneH — 16 gHu, npes 2017 r.
MeceubT ¢ Han-ronsm 6poit AHWM e mapT — 76, a Hait-
PAAKO NMPEHOC Ha CaxapCku npax ce Habawaasa npes
netHute meceun (dur. 1). OT HanpaBeHaTa 06eKTMBHaA
TMNM3aumMA Ha atmocdepHaTa UMPKyIaums C agete
UMpKynaumoHHn cxemm GWT un JCT ce yctaHoBM, 4e
npeobnagasalimMte  UMPKYJAUMM  ca  CBbp3aHM C

pa3BUTMETO Ha CPEeAN3EMHOMOPCKU LIMKAOHU U NpeHoC
Ha Bb3AyLWHW macu oT torosanag. Mpu JCT 6poAaTt cayyan
¢ uuknoH (C) e 72, a c npeHoc ot torosanag, (SW) e 56.
Mpu GWT cayyaute ¢ umkaoHaneH tmn (C) ca 54, a c Tun
SW ca 39 (wur. 2).
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durypa 2. ObekTnBHa TMNU3auma GWT (cMHU
cTbnbueta) n JCT (Y4epBeHU cTbBYETA) 33 AHU C NPEHOC
Ha caxapcku npax B nepmoga 2011-2019r.

BnarogapHoctn: ToBa M3cnegBaHe € OCbHLLECTBEHO C
nomolwita Ha pgou. lepraHa lepoBa oT ®Pusmyeckus
dakynTeT Ha CY ,,CB. KnumeHT Oxpmackun®.
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Pey, J., Querol, X., Alastuey, A., Forastiere, F. and
Stafoggia, M. (2013). African dust outbreaks over the
mediterranean basin during 2001-2011: Pm 10
concentrations, phenomenology and trends, and its
relation with synoptic and mesoscale meteorology,
Atmospheric Chemistry and Physics, 13 (3),
1395-1410, 2013.



Knumatonorusa Ha ¢pboHa B Codpusa 3a nepuoga 1975-2014 roauHa
Kp. Ctoes”

OdenaptameHT ,,MNMporHosu n MO“, HauyoHaneH MHCTUTYT N0 METEOPOJIOTMA U XMAPO0rmA
Kntouosu aymu: ¢ooH, cpedusemMHOMOPCKU YUKAOHU, ONACHU Memeopos102UdHU ABAEHUSA
*email: krasimir.stoev@meteo.bg

BbBepeHue

®PbLOHBLT e TonmbA M Cyx BATbP, KOMTO pgyxa no
noAgeTpeHaTa CTpaHa Ha NiaHWHaTa U ce Habaaasa B
MHOFO NJIaHWUHCKN PalioHK Mo Leana ceaT. B Annuiickua
n Cpean3eMHOMOPCKUA PaMoH TOMMAT U CyX BATHP,
CnycKal, ce No CeBepHUTE MNAHUHCKM CK/IOHOBE, e
nosHaT OT pUMCKo Bpeme. ®PboHBT B bbarapua ce
HabnogaBa No ceBepHUTE CKAOHOBE HA MAAHMHUTE U
yectoTata My e Hall-ronsama Ha cesep OT Butowa u ot
Crapa nnaHuHa. Hai-yecto cKopocTTa Ha ¢boHa B
Bbarapua e 15-20 m/s, HO UMa cay4am Ha NposABa KaTto
6ypeH NOPUBUCT BATLP CbC cKopocT 25—-30 m/s. MNonBsaTa
Ha ¢bOH e cBbp3aHa C Pa3BUTMETO Ha LMKIOHANHU
BUXPW M HANMYMETO Ha CUAeH NoToK. Knacuuyeckumar
®bOH ce nosaBABa Npu CPefU3EeMHOMOPCKU LUKNOHU U
NpemecTBaHeToO MM MO TPAEKTOPUA Ha cesBepo3anas oT
Bbarapua. Mopagm BUCOKaTa CKOPOCT M Ny/icMpaLma my
XapakTep ¢bOHBT € ONAaCHO METEOPO/IOTMYHO ABJIEHME
3a aBMauuATa, CTPOUTENHUTE [eNHOCTW, Pas3npocT-
paHeHMeTO Ha noXapuM W 32 Ppa3BUTMETO Ha
3emezenuneTo.

MeToponorusa

M3nonsBaHM ca  JaHHM 33  Temnepatypa,
OTHOCMTE/IHA B/IA’KHOCT, MOCOKA, CKOPOCT U MNysicauuu
Ha BATbpa OT CUHOMTUYHWUTE HabaoaeHuA B
LleHTpanHata meTeoponornyHa ctaHuusa B Codua 3a
nepuoga 1975-2014 roauHa. KnacuduumpaHeto Ha
BATbPa KaTo ¢bOH € HaMpaBeHO MO KO/JUYECTBEHU
KpuTepumn Ha Hristov and Tanev (1970): noABa Ha BATLP
OT ‘to)KHaTa 4eTBbpT (112-247°) M ycunBaHe Ha
CKOpOCTTa My Hail-manko ¢ 5 m/s; BHe3anHO u
3HaUMUTENHO NOBULWEHME Ha TemnepaTtypaTta (25 °C);
NOHW}KEHWE HAa OTHOCUTE/IHATA BNAXKHOCT Ha Bb3ayxa C
Hag 20%.

Pe3syntatu u nssoau

Ha ¢urypa 1 e npeactaBeHa KAMMATONOIMMA Ha
¢boHa B Codpua no rogamHu 3a nepmoga 1975-2014 r.
Buxkpa ce, ye makcumaneH 6poit AHKM ¢ PbOH MMa npes
1978 r. — 18, a mnHMmaneH — no 1 geH npe3 2005 . n
2012 r. CpegHoOrogMWwHUAT 6polt Ha AHUTE ¢ GbOH B
Coduna e 7. Cnepg 2004 r. ce Habnogasa TEHAEHLMA KbM
HamansBaHe Ha cpefHOrogMlWHMA 6pol Ha AHuTe C
¢boH B Codua. N3cnepsaHeto Ha Marinova et al. (2005)
nokasea, 4e nbT | Ha cpean3eMHOMOPCKUTE LIUKIOHU
npes YHrapusa Beye He e TUNUYeH. TOBa BEPOATHO €
egHa  OT  MpUYMHMTE 33  HAMaNfABaHETO  Ha
cpepHoroamwHua 6poii gHu ¢ dboH B Codus.

®boH 3a nepuoga 1975-2014
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®urypa 1. Knmumatonorma Ha ¢pboHa Mo roanHu

Ha ¢urypa 2 e nokasaH 6posT Ha AHUTE C GbOH Mo
meceum. MeceubT c Hail-ronsm 6poit aHU ¢ GbOH e
MapT, a C Hal-ManbK — OHW.

®boH 3a nepvopga 1975-2014
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durypa 2. KnmmaTonorus Ha ¢boHa no meceun

KnumaTonorvata Ha ¢boOHA KATO OMAcHO MeTeo-
PO/NIOrTMYHO ABNEHWE MO CKOPOCT Ha BATbpa, Mo
KpuTepuute Ha eBponeickaTa cucrema 3a
npegynpexaeHmna METEOALARM, nokasBa, ye B 26% oT
AHUTe ¢ GbOH NMOPMBUTE HA BATBbPA Ca NO-Manku oT 14
m/s. B 52% oT gHuTe nopmeuTe Ha BATbPa ca 14-19 m/s
W TOBa CbOTBETCTBA Ha XbAT Koa. B 21% ot gHute
nopueute Ha BaTbpa ca 20-29 m/s, KOETo CbOTBETCTBA
Ha opaHXeB Kog, a B 1% oT AHUTE NOpMBUTE Ha BATbPA
ca Hag 30 m/s — uepseH Koa. 3a 40-roauiiHMA nepuoa,
6POoAT Ha cayyauTe ¢ Nyacauum Ha BaTbpa Hag 30 m/s e
camo 4, T.e. cpegHO BeAHBXK Ha geceTunetne GpboHbT B
Codwus e bypeH.

Jlntepartypa
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Cpes Ha BATbp — NPEAUKTOP 3a BasieX OT rpaj 3a TeputopusaTa Ha bbarapusa

C. Feoprues'’, [l. bapakosa®
*email: sgeorgiev@weathermod-bg.eu

M3nbaHMTENHa areHuma ,bopba ¢ rpaaywkuTe”

PE3IOME:

KoHBekTMBHUTE Oypu ce obpasysBaT M pas3BuMBaT MNpu TOAAMO pPasHOoObpasue OT METEOPO/IOrMYHMU
ycnosua. C yBenmyaBaHe Ha pa3brpaHeTo Ha TO3M TUM NPOLLECH Ce yBe/IMYaBa M O4YaKBAHETO Ha XopaTa
3a f06pPO M TOYHO NPOrHO3MpPaHe Ha Te3n CbouTUus.

B Bbarapua egHa OT OCHOBHWUTE MPWMYMHKU 3a LWETW BbPXY MU3rpageHata WHPPacTpyKkTypa w
CE/ICKOCTONAHCKUTE KY/ATYpU € CBbp3aHa C OMacHWUTE METEOPOJIOTMYHWU ABNEHMA KaTo eapOo3bpHecTa
rpaflylKka, CWIHM MOPMBM Ha BATbpPA W NPOJMBHM BaNeXu oOT AbxAa. [lopagy Tasu npuymHa
KauyecTBEHOTO NMPOrHO3MpPaHe Ha NPOLLECUTE e OT CbLLEeCTBEHO 3HAaYEeHWe, KaTo ToBa b1 A0BeNo KaKTo Ao
MWHUMU3UPAHE Ha HEraTUBHWUTE NOCAeANUM OT TAX, TaKa M A0 MOBULLIABAHE Ha Ka4ecTBOTO Ha KMBOT B
pervoHa. Bbnpekn HanMuMeTo Ha MHOXKECTBO MNPOy4YBaHMA, KOUTO ce ¢GOKycMpaT BbpXy OMacHuUTe
METEOPO/IOrMYHUN ABNEHNA B bbarapma, MHOroroguilieH aHanmM3 OTHOCHO Bb3MOXHOCTTA 3@ M3MON3BaHe
Ha cpe3a Ha BATbpa KaTo MHAMKATOP 32 OMaceH Bajex OT rpaj, BCe OLe /INMCBA.

ToBa u3cnegBaHe Mma 32 Len ga MpoydYu 4yectoTaTa Ha rpafloBUTE Npouecu, pasmepute W
CTOMHOCTUTE Ha BEPTUKANHUA Cpe3 Ha BATbpa 3a b6-rogvweH nepuoj. M3sbplweH e aHanus Ha
NPOrHOCTUYHM aePOIOTUYHN COHAAXKM B CUHONTUYHU CUTYaLMKM, CBBP3aHM C NaJaHeTo Ha BaneX oT rpaj,
C pasnuMyHM pasmepu. U3cnepBaH e cpesbT Ha BATbPa 3a Pas3/IMYHM cnoeBe OT aTmocdepata npwu
CUTyauMW C BaneX OT rpaj C pas3nyHM pasmepu. M3nonssaHa e 6asata gaHHM Ha UA ,Bopba c
rpagylwKkmTe” 3a BUAA, MeCcTono/IoKeHNETO, PasmepuTe U NPOABAKMTENIHOCTTA HA BasieXa OT rpaj, a 3a
KOPEKTHOTO onpeaensaHe Ha BUAa Ha Npouecute, NpeMUHaBaluy nNpes CTpaHaTa, e U3Non3BaHa pagapHa
MHbOpMaLMA OT pagapHaTa mpexa Ha MA ,, bopba ¢ rpagyLkuTe”.

Kniouosu aymu: memeoposnozaus, zpadquKa, rpoecHo3a, 8AMvbp, ornacHU memeopos1o02u4HU A8s1eHUA

HanpaBneHue: KnumaTuyHu nscneaBaHmsa — MMHaNo, HacToAlle, 6baelle
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CpaBHUTeNHO U3cneaBaHe
Ha HAKOM XapaKTepPUCTUKN Ha MUKPOKAMMATA
B rpagosete Codusa, Nnosgus n BapHa

C.Tleoprues®, P. Aumutposa’
*georgiev.sto@gmail.com

1Coduitckm yHusepcuteT ,CB. KnumeHT OXpuackmn®

PE3IOME:

Ta3n paboTa Mma 3a Uen Aa v3cneaBa rPafcKMA MUKPOKAMMaT Ha Coodwus, Mnosave u BapHa upes
CBbP3aHUTE C HEr0 METEOPOJIOTMYHM NapameTpy TeMmnepaTypa, KOJIMYECTBO BasieXKM, CKOPOCT U MOCOKa Ha
BATbPA, BUCOUYMHATA HA aTMOCHEPHUA rPaHUYEH CNOM, TOMIMHHUA U NaTEHTHUA NOTOK TonauHa. PaboTaTta
npeacTass 0606LEHN XapaKTEePUCTUKK 3a 7-roguiueH nepuog, (2012-2018 r.) U aHanM3npa NPUANKUTE U
Pa3NMKUTE B KAMMATUYHUTE MOZENN 3a TPUTE rPaaCcKM paoHa. M3nonseaHu ca JaHHW OT CUMYNALMUK C
mogena WRFv. 3.9.1. c BUCOKa pasgenuteniHa cnocobHocT (1 km).

MonyyeHute pesyntat, 6asMpaHn Ha BPeMeBOTO CpeaHOMECEYHO (ocpeaHeHo 3a uenws nepuosa)
pasnpeneneHne M MNPOCTPAHCTBEHATA AEHOHOWHA WM3MEHYMBOCT (ocpegHeHa MO Ce30HM 3a LenuA
nepuog), NpeAcTaBAT 3aKOHOMEPHOCTM, CBbP3aHU C FPAACKMA MUKPOKAMMAT, pe3ynTaT oT cneumdukaTa
Ha reorpadCcKOTO MecTONoNOXKEeHWE B Pa3NMYHM KAMMATUYHU paioHM, TonorpaduaTa U rpapckaTa
mopdonorua. NMokasaHM ca pasvKM B MHTEH3UBHOCTTA Ha MPAACKMA TOMJIMHEH OCTPOB 33 MJAHWUHCKK,
PaBHUHEH U KpalbperkeH paiioH.

MpocnepeHa e cneunduyHaTa /NIOKaNHA AWHAMWKA BbB Bb3AyLWHUTE MOTOUM M € aHaAM3MpaHo
B/MAHMETO Ha ME30METEeopPONOTUYHUTE sBNeHUA (6pM30Ba WM MNAAHWHCKO-GONMHHA UMPKyNaums,
KOHBEKTMBHM NPOLLECK), KaKTO U GOPMMPAHETO HA BbTPELLEH FPAHNYEH C/I0M BCIeACTBME HA NPOMSAHATa
B AMHaMWYHaTa rpanaBoCT Ha NOAJ/10KHATa NOBbPXHOCT B rpaficKka cpesa, KaTo e OLeHeHa pa3/InkaTta BbB
BMCOYMHATa Ha aTMOCdEPHUA FPaHNYEH COM B Pa3INYHUTE rpasioBe.

MU3cnepBaHeTo npepoctaBA OCHOBA 3a ObAaewn M3cnefBaHUA Ha TFPaACKMA MUKPOKAMMAT U
CBbP3aHMTE C HEro KayeCTBO Ha XMBOT, 3aMbpCABaHE HA Bb3AyXa, KAaKTO M Bpb3KaTa My C YOBELUKOTO
34pase, B rpagoseTe Codus, MNnosams v BapHa.

KntouoBu aymu: KaumamuyHu U3C/l€dSCIHUﬂ, ZpCIdCKU MUKPOKaUMAam, 2deCKU morisiuHeH oCMmpos

HanpasneHue: KAnmatnyHu nscneasaHna — MMHano, HactoAlle, 6baelle
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TpaeKTopvwl Ha cpean3eMHOMOPCKUTE UUK/ZIOHU, BInAELLN BbPXY BasleXXute B B'bnrapml

npes meceuute centemepu—anpun 3a nepumoaa 2010-2020 rogmuHa
X. Monos'*, A.-M. Teopruesa’

IKaTenpa ,Knumatonorus, xuaponorus u reomopdonorusa”, Feonoro-reorpadcku pakyner,
Coduinckun yHusepcutert ,,C. KnnmeHT Oxpmacku”
KNouoBuM Aymu: yukaoHu, CpedusemMHO Mope, MpPaekmopuuU, Yukao2eHe3, sanexcu, bvazapus
*email: hpopov@gea.uni-sofia.bg

BbBeaeHue

Cpe3eMHOMOPCKUAT PErMoH e U3BecTeH Kato obnact
C HWCKO aTmocdepHO HanAraHe npes cTygeHaTta
NONOBMHA HAa roAuHaTa W npeacTasnsasBa 30Ha Ha
uMKioreHes npe3 To3n nepuod. PopmupaHeTo Ha
LMK/IOHM B Ta3n 061aCT € CBBbP3aHO KaKTo C aABeKLmuTe
Ha CTygeH Bb3Ayx MO CTyaeHuTe ¢POHTOBE Ha
ATNAHTUMYECKUTE LIMKNOHW, TaKa U OT XpebeTn ¢ BUCOKO
HanAaraHe, uMABawM  OoT  A30PCKMA  MaKCUMYyM,
pa3nonoxeH Ha 3anag. PopmupaHuTe UMKNOHM Hafg
BoguTe Ha CpeamnsemMHO mope OKa3BaT BAWAHWE BbPXY
obwunpHa TeputopuA, obxsawawa OxHa Espona,
BAN3KMA M3TOK U ceBepHUTE YacTU Ha AdpuKa, KoeTo
onpeaensa 30HaTa Ha Cpean3eMHOMOPCKUA Kaumar.
TexHUAT peXnm, TPaeKTopun, CKOPOCT Ha ABUNKEHUEe U
NPOAbLMKUTENHOCT HA 33adbp)KaHe BbPXy AadeHa
Teputopua onpeaenat B pasnuyHa cTeneH
BbTPELWHOMOAUWHNA PEXUM Ha BaNEXUTE, KAKTO WU
CBbp3aHUTE C TAX CTOMAHCKM AEWHOCTU U PUCKOBU
ABNEHUA.

MeTtoponorusa

3a uenuTe Ha M3cneABaHETO ca M3NON3BAHW AAHHU
OT CMHOMTUYHM KapTu Ha BuMcoumHa 500 hPa, Kakto u
OaHHW 33 MeCce4yHu Ccymum Ha Banexwute ot 10
METEOpPOSIOTUYHN CTAaHLUMKN — pa3nosioxkeHn B CeBepHa
(Buann, NMneseH, Pyce, BapHa) u HOxHa bBbarapwma
(byprac, CnuseH, Mnosams, Codusa, KiocteHaun,
CaHaaHCKM).

KnacudumkaumoHHaTa cxema Ha lMucapckm (1955) e
M3Mnoa3BaHa KaTo OCHOBA 3a TMMOBETE TPAEKTOPMU Ha

cpean3eMHOMOpPCKUTe LUMKAOHMU. M3uncneH e
MECEYHUAT, CE30HHUAT W ToAMWHMAT obw, 6pol Ha
CPean3eMHOMOPCKMTE  UMKAOHM.  YCTaHOBEHW ca
OCHOBHUTE 06/1acCTM  Ha UMKAOreHe3s U  TexHuTe
MNPOLIEHTHM CbOTHOLWIEHMA chnpaAmo obuma 6poit
06pa3yBaHN LMKNOHWU. [peacTaBeHO € MeCe4yHoTo U
Ce30HHOTO pasnpeaeneHune Ha LUMKAOHUTE,

npeMmnHaBalLy Mo pPasNMYyHMUTE TPAEKTOPUN.

3a Aa ce aHanu3Mpa BAMAHMETO Ha CPeAn3eMHO-
MOPCKUTE UMKAOHWM BbPXY Banexute B bbarapus, e
n3non3eaH KoedpuUMEHTLT Ha Kopenauma (r) mexay
KOAMYecTBaTa Ha BajieXKWUTe M 4yecToTaTa Ha nosBa Ha
bopMUpPaHUTE LMKIOHW.

Pe3syntatu n ussogu

CpeaAn3eMHOMOPCKUTE UMK/IOHWM Ca C HaW-BUCOKA
YyecToTa Npes AHYapw, a C HaW-HUCKa — Npe3 cenTemMBpM.
YcTaHOBEHO e HamanasBaHe Ha UMK/JoreHesa 3a
nscnenBaHusA nepuog B leHye3KuA 3a1us,
Appunatmnyecko n TUpeHCKo mope. KaTo HOBM LeHTpoBe
ca perucTpupaHu pavioHnte Ha baneapcko, MoHuiicko
Ereicko mope.

Jerenaa:

I Tpaescropus 1
I Tpaexropus 2
N Tpaexcropun 3.1 n 3.2

durypa 1. TpaekTopun Ha cpesm3eMHOMOPCKUTE
LUMKNOHM 3a M3CneaBaHnA nepunos

Mpw nscnenBaHe Ha KOPeNaLMoOHHUTE KoedULMEHTH
MeXA4y 4YectoTaTa Ha MosBa Ha CpPean3eMHOMOPCKUTE
UMKAOHM W BaNeXuTe pesyntatute MokasBaT MHOro
CUJIHA NONOXUTENHA KOpenauma 3a Mmecel, AeKeMBpY 33
Codwuiicka obnact — 0,83. Hali-BUCOKM CTOMHOCTM Ha
KoedbMLMEHTUTE Ha Kopenauma No TpaekTopua 2 ca
oTyeTeHW 3a BapHa npes3 saHyapu u ¢espyapu — 0,81 u
0,87. MNpe3 OKTOMBPM MO TpPaeKTopuA 2 e yCTaHOBEHa
3HAaYMMa M CMAHA Kopesauma 3a pavioHa Ha 3anagHa
Bbarapua.  Hai-pobpe  u3paseHa  NONOXUTENHA
Kopenauusa uma npes sMMHUTE MeceuMm, a oTpuuaTenHa
— npes3 nposeTHuTe. Mexay 4YecToTaTa Ha UMKAOHUTE,
npemMuHasaWy no Tpaektopua 3.1, M KoamyecTBaTta Ha
Ba/ie}KMTE MMa 3HAUYUTENHA A0 CWHA NOOXKUTENHa
3aBUCMMOCT. MHOro cu/aHa MNONOXKUTENHA Kopenauus
uma 3a Buaun (0,80) npes despyapu un 3a Codus (0,85)
npes HoemMBpPMU.

Nutepatypa

Mucapcku, A. (1955). Cpean3eMHOMOPCKUTE LUKIOHU U
B/VAHMETO UM BbPXY BPEMETO Y Hac. Xudposoaus u
memeoposozuA, Ne 5—-6.
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OUeHKU U aHaNU3U Ha eKCTPEMHU MEeTEOPOIOTMUYHU ABIEHUA

B YCNNI0BUATA Ha NPOMEHALNA Ce KINMMAT Ha anrapuﬂ
N1. bouesa®’, K. Manyesa?

NenapTtameHT ,MeTeoponorua“, HaumMoHaneH MHCTUTYT MO MEeTEOPOAOrUA U XMAPONOrUA
KNouoBM AyMU: eopeuyu 8baHU, eKcmpeMHU 24-4acosu 8asexu, 2padywKu, mopHaoo
*email: lilia.bocheva@meteo.bg

BbBeaeHue

Ha 6a3ata Ha 0606LLeHM pe3ynTaTi OT U3caeaBaHUA Ha
ydyeHn oT HUMX BbpXy CbBpEMEHHMA KAMmaT Ha
Bbarapua (MapuHoBa u bouesa, pepn., 2023) ca
npeacTtaBeHN NPOCTPaHCTBEHO-BpEMEBUTE BapHuaLMm Ha
TaKMBa ONACHW METEOPONOTMYHM ABNEHMA KaTO ropeLum
BbJIHW, EKCTPeMHM 24-4acoBW BaNexu, rpajylikv wu
TOpPHaZo. AHaNM3MPaAHO € U U3MEHEHMETO Ha M36paHu
KNMMaATUYHU MHAEKCU B YC/I0BMATA HA NMPOMEHALMA ce
KNMMar.

MeTtoponorusa

KAanmaTnyHuTe OLEHKWM ca HanpaBeHW Mo AaHHWU OT
M3MepBaHMATa B METEOpPONOrMYHUTE CTAHUMM Ha
HUMX. 3a obpabotka Ha  AurMTannsmMpaHaTa
MHbopmaumMAa  ca  M3MOA3BaHW  CMeuManm3npaHm
npoueaypu 8 Microsoft SQL Server cpega. NoabpaHu ca
CTAaTUCTUYECKU METOAM 33 aHaIN3 Ha BPEMEBMU peoBe,
4ype3 KOWUTO MoraT [a ce NpocaefaT NPOCTPaHCTBEHO-
BpeMeBUTE U3MEHEHUA Ha KIMMATUYHUTE NPOMEH/INBU.
BCUYKM M3UNCNEHMA M NPOCTPAHCTBEHMAT aHaAU3 ca
peanunsupanHu B R u QGIS cpepa.

Pe3syntatu u ussoau

Knacudukaumata Ha KboneH-lalirep pasKkpuBea, ye
KNMMATUYHMAT  Npexos Mexay JBaTa nepuoaa,
npenopvyaHm or CMO 3a oueHKa Ha CbBpemMeHHMA
Kanmmat — 1961-1990 r. n 1991-2020 r., e cBbP3aH CbC
CbLLECTBEHO peayLMpaHe HA NAAHUHCKUTE KAUMATUYHU
noATMNOBE, @ NPEMWHABAHETO KbM MO-TOMbA KAMMAT
3acara Hag 35% oT TeputopmuATa Ha CTpaHaTta.

KonebaHuATa Ha cpeaHOroAMLWLIHATA TeMNepPaTypa Ha
Bb3AyXa CNefsaT CTaTUCTUYECKM 3HaYMmMa TeHAeHuwmA
Ha 3aTon/iAHe, Q[AOKAaTO nNpW TroAMWHATA Cyma Ha
BafexuTe He ce 3abennasBa fAceH TpeHa. HamanasaHeTo
Ha NeAeHuTe AHM Npe3 3MMaTa U HA MPA3OBUTUTE AHMU
npes npexogHUTe Ce30HM e MOo-OTYET/IMBO B
NJAaHUHCKUTE PaMOHW, OTKONIKOTO B HWMCKATa 4acT Ha
CTpaHaTa. YcTaHOBABaA Ce M 3HAYMTE/IHO HapacTBaHe Ha
NeTHUTe OHW B NOYMTU uLAnaTa cTpaHa cneg 1990 r.
YectoTaTa Ha ropewmTte BbJAHW Npe3 nocnefHuTe

AeceTuneTMa Cbllo HapacTBa C ACHO M3paseHa
TeHpeHuma (Malcheva et al., 2022). Bcuukn
M3KJIOUUTENIHO TOpewu nepuogy C  MaKCUMAaJHU

Temnepatypu > 38 °C u > 40 °C n okono 90% ot
ropewuTe nepmMoam Npu nparosm ctolHoctn 32, 34 u 36
°C ce Habnwopgaeat B bbarapua cnen cpegata Ha 80-Te
rogvMHW Ha MuHanua BeK (dur.1). fAsneHneto e
XapaKTepHO 3a meceuuTe KN 1 aBrycT, Ho cnepg 1985 .

HapacTBa OTHOCUTE/HaTa 4ecToTa Ha
nepuvoam npes HU U cenTemBpHu.

ropewure

Bpoit aHu

Maxcumanta Temnepatypa: 232 °C nowe 6 guu 234°Cnowe5Sanm  B236°Cnowed o M238°Cnowe 3 avm 240 °C nowe 2 ann

durypa 1. loanwHO pasnpeseneHne Ha ropeLmTe BbHWU 3a
nepuoga 1961-2022r.

AHanusnpaHM ca U3MeHeHMAaTa U ocobeHoCcTUTe Ha
NPOCTPAHCTBEHOTO pasnpegeneHrMe Ha MaKcMMaiHute
24-4acoBM BaNeXM C ObAbLI Nepuos Ha NoBTOpeHue
(Malcheva et al., 2020) — ¢purypa 2.

a
65 70 75 80 85 90 95 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 260 280 MM

durypa 2. MpocTpaHCTBEHO pasnpeaeseHne Ha MakCUManHus
24-4acoB Basie, Bb3MOXKeH BeAHbXK Ha 20 1. (a) n Ha 100 . (6)

YcTaHoBeHO e, ye cneq 1990 r. HapacTBa NPUHOCHT
Ha  CWAHMTE,  MNOTEHUMANHO  OMAaCHW  BajleXM
(= 60mm/24h) KbM roAvLWHKNA BaNex
(Bocheva&Malcheva, 2020), p[oKaToO MNPUHOCHLT Ha
cnabute U ymepeHWUTe BasieXXM HamansABa, CnefBaiku
oblwaTta perMoHasnHa TeHAeHUMA. HapacTBaHeTo Ha
CUNIHUTE BaNeXM e CTAaTUCTUYECKM 3HAYMMO B
CEBEPOM3TOYHMTE W UEHTPANHUTE HOXKHU PaMoOHU Ha
CTpaHaTa. 3a CblWuMsA Nepuos € YCTaHOBEHO U
CTaTUCTUYECKM 3HAYMMO HapacTBaHe Ha cpeaHMA 3a
CTpaHaTa roguweH 6pow AHW C BaNeXu oT rpag,.

Nutepartypa

MapuHoea, T., bouesa, /1. (pea.) (2023), e-ISBN 978-954-
90537-3-9:
http://www.meteo.bg/bg/kniga2023KlimPromeni

Bocheva, L., Malcheva, K. (2020). Proceedings of SGEM 2020:
https://doi.org/10.5593/sgem2020/4.1/s19.045

Malcheva, K., Marinova, T., Bocheva, L. (2020). EnviroRISKs
2020: https://doi.org/10.48365/ENVR-2020.1.41

Malcheva, K., Bocheva, L., Chervenkov, H. (2022). Atmosphere,
13(8):1186: http://dx.doi.org/10.3390/atmos13081186
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KnMmaTtuuHu XxapaKtepucTuku n oueHkn Ha 2023 roguHa
/. Bouesa®’, K. Manyesa?, P. EsreHues?, B. leopruesa?, . KowmnH4yaHoB?

NenaptameHT ,MeTeoponoruna”, HaumMoHaneH MHCTUTYT MO MEeTEOPONOrUA U XMAPONOrUA
2[lenapTameHT ,,MPorHo3un 1 MHGOPMaLIMOHHO obcayXBaHe”, HaumoHa eH UHCTUTYT N0 METEOPOIOrMA 1
Xuaponorua
KNoUuoBU AYMU: KAUMAMUYHU OUEHKU, eKCmpeMHU AsneHus, bvazapus
*email: lilia.bocheva@meteo.bg

BbBeaeHue

MpeacTtaBeHMAT aHanmM3 o0606WaBa CbCTOAHMETO Ha
Knumata B bbarapua npe3 2023 r. Bb3 OCHOBa Ha
KIMMATUYHUTE OLLEHKU, KOUTO Ce MOAroTBAT eXKerogHo
ot HUMX 3a WM3nbnHWUTenHata areHuua nNo OKO/Ha
cpega (MAOC) wn CeeToBHaTa MeETEOPO/IOTMYHA
opraHusauma (CMO).

MeTopgonorusa

KpaTKUAT roamileH 1 ce30HeH KAMMATUYEH aHanus e
M3roTBEH MO  A3HHW  OT  BCUYKM  CUHONTUYHM,
KNAMMATU4HM W arpOMETEOPOJIONTMYHU  CTaHUMU  OT
meTeoposiorMyHata mpexa Ha HUMX c Hagmopcka
BucoymHa o 800 m. B Tasu 30Ha ce HamupaTt U
NnoBeYeTo HacesieHN MecTa B CTpaHaTa.

Pe3syntatn u ussoau

Mpe3 2023 rognHa cpepHaTa roguiHa Temnepartypa
33 palloHUTe C HaaMOpcKa BMcoudmHa Ao 800 m e ¢
1.6 °C Hag KAMMaTW4YHaTa Hopma 3a nepuoga 1991-
2020 r., KoeTo A onpeAensa KaTo Hal-Tonnata rognHa ot
1930 r. Hacam (¢wur. 1). Ta ce xapaktepusupa c
peKkopaHO TOMAM 3MMa M eCeH M TPeToTo Hal-Tonso
nato ot 1930.

AHanM3bT MO Meceuy MOKa3Ba, Ye eJUHCTBEHO
anpun 1 Mait ca OTHOCUTE/IHO NO-CTYAEHU — CpesHo 3a
CTpaHaTa TemnepaTypHUTE OTKAOHeHuAa ca -1.1°C u -
1.4°C  cnpAMO  CbOTBETHUTE  MECEYHM  HOpPMMU.
HeobuyaiiHO TOnNnO € B Kpas Ha OKTOMBPW, KOrato B
HMCKaTa 4acT OT cTpaHata (6e3 4YepHOMOPCKOTO
Kpalbperkme) ca  pernucTpupaHn  NPOABLAKUTENHU
nepruoay ¢ MakCMMaaHU TemnepaTypu Hag 25 °C - oT 6
00 12 AHW B UEHTPanHUTE U M3TOYHUTE 4YacTU Ha
CesepHa bbarapua n go 6 gHu B KOXKHa bbarapuma.
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durypa 1. OTKNOHEHWE Ha cpeaHaTa rogmiliHa Temneparypa
OT HopMmarTa

OTKNOHEHUATA Ha cpeaHaTa roguiuiHa TemnepaTypa
OT HopmaTa ca Mo-roleMM B M3TOYHaTa u4acT oT
CTpaHaTa, KaTo B obnactute Pyce M Cuauctpa
HaaxebpasaT 2 °C (dur. 2).

£
e
{

durypa 2. OTKNOHEHWE Ha cpeaHaTa roguiuHa TemnepaTypa
OT HopMmarTa, 0606weHo no obnactu

Bbnpekn 4ye npes 2023r. roguwHaTa cyma Ha
Ba/sieXXMTe e OKOJI0 KAMMATM4yHaTa Hopma 3a nepuoja
1991-2020r. (¢wur.3), cTpaHaTa e obxBaHaTa oOT
NPOABLMKUTENHO NIATHO-ECEHHO arpoMeTeOopPOOrMYHO
3acywasaHe (Hag, 70 AHW Ha OTAENHM MecTa).

durypa 3. OTKAOHEHUWE Ha rOAMLLHATA CyMa Ha BanexuTe
OT HopMmarTa

Mpe3 eceHta Ha 2023r. ca pernucTtpupaHun u
EeKCTPEMHW BANEXM, AOBEAN A0 NIOKANHU HAaBOAHEHUA,
LWeTH 1 eptBu (Ha 4-5.IX B paitoHa Ha LjapeBo), KakTo
M 0bUNHM cHeroBanexu, 610KMPanU 3a HAKOMKO AHM
roemMmu paloHu oT cTpaHaTa (Ha 25-26.XI beacTBeHo
nonoxeHue e 06sBeHo B 13 ob6nacTtu).

M3muMHanata roamHa ce oT/MYaBa C rofigma 4yectoTta
Ha BeTpoBMTe Oypu npe3 OTAENHM Meceuum, a B
HayafNoTO Ha HOEMBPW € PEerucTpMpaHo M TopHazo (Ha
4.Xl), KoeTo HaHece wWeTu Ha Hag 300 *KUAnLWHK crpaau
M NOCTPOWMKM B TPU HaAceNeHUn Mmecta oOT obwmHa
Ucnepux.
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KnnmatununHm npoeKun " UsmeHeHne Ha KosiIn4ecCcTtBoTo Baz1eX Haa anrapuﬂ -

npeaBapuTenHu oueHkun ypes NEX-GDDP mHoromoaeneH aHcambbn
X. YepseHnkos'", K. Cnasos?

NenaptameHT ,MeTeoponorua“, HaumMoHaneH MHCTUTYT N0 METEOPOIOrMA U XMAPOAOrUA
2NlenaptameHT ,,[POrHO3uN M MHHOPMaLMOHHO 06CyKBaHe", HauMoHaNeH MHCTUTYT NO METEOPONOTUA 1
Xuaponorus
KntouoBu aymu: Banex, MHozomooesneH aHcambvsa, CMIP5, RCP4.5, RCP8.5
*email: hristo.tchervenkov@meteo.bg

KonnyectBOTO BajsieXX € OCHOBHA KAMMATM4YHA
NMPOMEHANBA, OT KJ/IOYOBO 3HAYeHWe 33 LUMPOK
CNEKTbP  OT  KAMMATONIOTUYHU  MPUIONKEHMS,
MHOEeCTBO APYru KNOHOBE Ha HayKaTa 3a OKOoJ/IHaTa
cpefa, KakTo M LIMPOK Kpbl AEMHOCTM Ha 4YoBeKa.
BanexbT € U CbLLECTBEH KOMMOHEHT Ha rnobanHua
BOAEH KpbroBpaT. JbAroCPOYHUTE MYy M TOYHM
OLEHKM Ca CbWO OT 3HaYeHWe 33 PErvMoHU KaTo
OronstoyHa EBpona, B YacTHOCT bbarapua, Kbgeto
NPOW3BOACTBOTO Ha 3eMEZENICKU KYNTYypUu € OCHOBEH
CTONAHCKM CEeKTOop.

AHanM3bT Ha  pPasAMYHUTE  acnekTM Ha
OYaKBAHUTE ObArOCPOYHU U3MEHEHUA Ha BaANENKa,
0COBEHO B KOHTEKCTA Ha KNMMATUYHUTE NPOMEHM, €
3afla4ya OT CTpaTerMyecko 3HauvyeHue. YucnenHwte
MoZenn Ha obwaTta aTmocdepHa LMpKynaumsa, oTum-
Talwm GM3NYECKUTE NPOLLECU Ha B3aUMOoLEeNCTBUE Ha
aTMocdepaTa Cc ApyruTe eNeMeHTH Ha KAMMaTUMYHaTa
cuctema (xmapocdepa, amtocdepa 1 Kpuocdepa), ca
NOHAcCTOAWEM METOAMYECKM M3AbPMKAH U Hal-
CbAbpiKaTeNEeH OT HayyHa rnesfHa TOYKA MHCTPYMEHT
3@ CMMy/AMpaHe Ha MWHaA, HacToAw, M 6baely
knaumat (Sillmann et al., 2013). MacusbT NEX-GDDP

(https://www.nccs.nasa.gov/services/data-
collections/land-based-products/nex-gddp)

Ha aepoKocmuuyeckaTa areHuus Ha CALL (NASA)
Ce CbCTOM OT CTAaTUCTMYECKU TeNecKonusmpaHu U
NoANOMEHM Ha  nocnegBalla npouesypa o
KOpeKums Ha  CUCTEMATUYHOTO  OTK/IOHEHMWe
(Thrasher et al, 2012) KAMmaTUYHM cueHapuw,
NnosiyyeHn OT MoAenHUTe npecmaTaHma c 21
rnobanHu Mmofena Ha obwata aTmocdepHa
uMpkynauma ot npoexkta CMIPS npu aBa ot yetTupute
T.Hap. pagvaTtMBHWU cueHapua, umeHHo 4.5 n 8.5.
MpocTpaHcTBEHaTa  pesoaoumn Ha rnobanHata
mpexKa e 0.25°x0.25° (npubnusutenHo 25 kmx25 km
B yMepeHuTe wWupuHKu). UHPopMaLMOHHUAT Macus
nokpmea nepuoga 1950-2005 r. (McTopuUYecKu
WUAN PETPOCMEKTUBHO MHTerpupaHe) u 2006-2100 r.
(no cueHapumte RCP4.5 u RCP8.5). Mo oTHoweHue
Ha MPOMEH/NNBUTE MacvMBbT BK/AOYBA JaHHM 33
MWHMMaNHaTa M MaKCMManHaTa Temnepatypa M
3a KOJIMYECTBOTO BaJIEX Ha AEHOHOLHA 6a3a.

B npep/ioxeHWa nocTep ca MoOKasaHuW B Hali-obLy
NAaH KAMMATUYHUTE TMNPOEKUMM U U3MEHEeHWe Ha
KOZIMYECTBOTO Banex Haf bbarapua o Kpas Ha BekKa,
OCHOBaHW Ha NpeaBapuUTENHW OLLEHKM, HanpaBeHu

aHcambbn
QPurypa 1

ypes NEX-GDDP MHOromogeneH
(Chervenkov & Slavov, 2022).
OEeMOHCTPMpPa eAnH NpUMeEpPEH pe3ynTarT.

Purypa 1. MHOroroauwHM cpeaHn MecevyHn CTOMHOCTH
Ha BanexHaTa cyma (eaMHuuUM: mm) 3a nepuosa
2071-2100 r. cbrnacHo cueHapua RCP8.5

bnarogapHoctu: ToBa uscnegsaHe e OCbLLECTBEHO
u3yAno 4ypes cBOBOAHO [OCTbMHM  AaHHM W
nNporpamHu cpeacTea M 3a TOBa aBTOPWUTE M3KasBaT
6narof4apHOCTUTE CM KbM WHCTUTYUMUTE U OpraHu-
3auMnTe, KOUTO M npepoctaBAaT. bnarogapum
cneuymanHo u Ha Climate Analytics Group n NASA
Ames Research Center 3a u3nonssaHeto Ha NASA
Earth Exchange u Ha NASA Center for Climate
Simulation (NCCS) 3a Habopa oT gaHHu NEX-GDDP.

Jlutepatypa

Chervenkov, H., Slavov, K. (2022). NEX-GDDP
Multimodel  Ensemble vs. E-OBS — Evaluation of
the Extreme Temperatures and Precipitation over
Southeast Europe: Historical Comparison.
Atmosphere, 2022, 13, 581:
https://doi.org/10.3390/atmos13040581.

Sillmann, J., Kharin, V. V., Zwiers, F. W., Zhang, X.,
Bronaugh, D. (2013). Climate Extremes Indices in
the CMIP5 Multimodel Ensemble: Part 2. Future
Climate Projections. J. Geophys. Res. Atmos., 2013,
118, 2473-2493:
https://doi.org/10.1002/jgrd.50188.

Thrasher, B., Maurer, E. P., McKellar, C., Duffy, P. B.
(2012). Technical note: Bias correcting climate
model simulated daily temperature extremes with
quantile mapping. Hydrol. Earth Syst. Sci., 2012,
16, 3309-3314: https://doi.org/10.5194/hess-16-
3309-2012.
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ABTOMaTU3UPaAH reoCTaTUCTUUECKU aHAU3 U KapTupaHe Ha SPI c nomouwTa Ha codTyep

C OTBOpPEH Kopa,
K. Manyesa'’, P. Esrenues!, T. MapuHoBa®

!NenaptameHT ,MeTeoponorua“, HaumoHaneH MHCTUTYT N0 METEOPOIOrMA U XUAPOOTUA
KntouoBu aymu: SPI, T’MC c omeopeH Koo, MpoCmMpaHCmMeeHo MoOesupaHe, KapmupaHe
*k.mald4eva@gmail.com

BvBeaeHue

MpeunsHNAT MOHUTOPUHT M aHANWM3 Ha 3acyllaBaHMATA
M3MCKBA JAaHHWU 32 MHAEKCUTE Ha 3acCyllaBaHe C BMCOKa
NPOCTPaHCTBEHA pa3genuTtenHa cnocobHocT. Bbp3oTo
passutve Ha [UC codTyepa c OTBOpeH Kopg npes
nocnegHutTe  AeceTuneTMa  3HAYUTe/NIHO  OMpoCTU
npouecute Ha NPOCTPAHCTBEH aHa/U3 U KapTupaHe,
Nno3BoNfABallkKM  TAXHOTO  aBTOMaTM3MpaHe  4pes
AOCTbMHM 32 NOTpebutenmTe BrpageHn MHCTPYMEHTMH.

MpeacTaBeHUAT TyK NOAXOA U3MON3BA aHA/IUTUYHATA
MOLL, Ha nporpamHuA e3nk R B cpega Ha QGIS (TUC c
OTBOPEH KOA) 33 aBTOMATU3MpPaHe Ha WM3YUC/ABAHETO,
NPOCTPAHCTBEHOTO MOJAE/NNPaHe U KapTUMPaHeTo Ha
CTaHAAPTM3NPAHUA UHAEKC HA BanexuTe (SPI) no gaHHu
OT ornepaTMBHaTa MeTeoposiorMyHa mpexka Ha HUMX 3a
nepmnoaa 1961-2020r.

MeToponorusa

KombuHMpaHeTo Ha cneumanHo paspaboteHuTe
CcKpunToBe 3a uM3uyucnnaBaHe Ha SPI (Ha 6asata Ha R-
naketa ‘SPEI’; Begueria and Vicente-Serrano, 2023) wu
KPUIMHT  MHTepnonauma (Ha 6asata Ha R-naketa
‘automap’; Hiemstra et al., 2008) ¢ apyru noaxogAawm
anropuTMM U UHCTPYMEHTM 3a reoobpaboTka e
peanusnpaHo ¢ nomouwTta Ha QGIS Processing Model,
KOWTO wm3nonsea CcobCTBEH €3MK 33  BU3YaNHO
nporpamupaHe Ha WM3MbJAHEHMETO Ha paboTHUTe
npouecu nog popmata Ha guarpamu (QGIS, 2024).

BusyanHuAaT uHTepdeiic nos3sonsABa He Camo
aNroPUTMMU3UMPAHETO Ha NPOCTPAHCTBEHMA aHANMU3, HO U
yA06EeH PeXKMM Ha pefaKkTUpaHe U HacTPOMKM.

Pe3syntatu u ussoau

MNpepnoxeHata cucTema 3a  aBTOMATM3UPaHO
m3umcnasaHe n KaptupaHe Ha SPI B QGIS cpeaa cneaga
MeToAMKaTa Ha cbuectsyBawata 8 HUMX cuctema,
KOATO OCUrypsaBa MNPecMATAaHEeTO Ha  MeceyHuTe
CTOMHOCTU Ha SPI B TOUKWTE Ha ONepaTUBHUTE CTAHLMUW.
Ha ¢urypa 1 e npeacraBeHa 0606uieHa 610K-cxema Ha
aBTomaTM3MpaHaTa 06paboTKa Ha oNepaTUBHUTE AaHHU
3a BanexuTe, eTanute Ha 06paboTKa M M3non3BaHuUTe
AanropuTMM M MHCTpymenHtn B QGIS cpepga 3a
noslyyaBaHe Ha KpaWHWA NPOAYKT — KapTm Ha SPIL.
BXxoAHWTE AaHHM Ca OpraHuM3MpaHuM B Tabauuy ¢
noaxoaAwa CTpykTypa. MogynsT 3a n3umcnasaHe Ha SPI
CbLLO reHepupa CTPYKTYpUpaHW AaHHW, KOUTO Cce
noAaBaT KbM MOAy/a 33 MHTEPnosauMa M KbM
anropuTbma 3a Cb3aBaHe Ha TOYKOB CNOW.

O6paboTKkaTa Ha MONyYeHUs cnes, MHTepronaumaTa
pacTepeH C/NOW BK/OYBA M3pA3BaHE MO KOHTYpUTE Ha
oTaenHute 6acerHOBM AMPEKLUUM W U3rOTBAHE Ha
XoponaeTtHNn Kaptm Ha SPl npu 3agageHa cKana u
uBeToBa cxema. PaspensHeTto no paiioHun 3a baceitHoBO
ynpasneHue oyepTasa no-ACHO pervoHanHute
pa3nnyunA Npu 3acylasaHe.

Ha TO31 eTan e 3anaseH eKCNepTHUAT KOHTPOA 3a
rPEWKN U HEeCbOTBETCTBUA MeXAy BXOAHWUTE [AaHHWU,
M34nMCNeHnTe CTOMHOCTM Ha SPI n  aBTOMaTM4HO
reHepupaHuTe U3XO4HU pacTepu.
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durypa 1. 0606uieHa 610K-cxema Ha
aBTOMaTM3npaHaTa 0bpaboTKa Ha onepaTUBHUTE AaHHU
3a BajieXKa, eTanute Ha 06paboTKa U U3NON3BaHUTE
anroputmu 1 nHcTpymeHTtn B QGIS cpega
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MonyyeHnTe pesynTaTM MOKas3BaT  3HAYUTENHO
HamanABaHe Ha 0bw,oTo Bpeme 3a 06paboTKa 3aeAHO C
nofobpsBaHe Ha Bb3MOMKHOCTUTE 3@ EKCrnepTeH
KOHTPOAN NpW moaennpaHeTo Ha SPI.

Nurepartypa

Begueria, S., & Vicente-Serrano, S.M. (2023). SPEI: Calculation
of the Standardized Precipitation-Evapotranspiration
Index: https://spei.csic.es, https://github.com/sbegueria/SPEI

Hiemstra et al. (2008). Real-time automatic interpolation of
ambient gamma dose rates from the Dutch Radioactivity
Monitoring  Network. Computers &  Geosciences:
http://dx.doi.org/10.1016/j.cageo.2008.10.011

QGIS.org (2024). QGIS 3.28. Geographic Information System
User Guide: https://docs.qgis.org/3.28/en/docs/
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Bb3gencTBue Ha eKCTPEMHU METEOPOSIONMYHU AIBIIEHUA BbPXY 3aMbpCsiBaHETO
C nnaBaly MOPCKU oTnagbuu B Byprackua sanuse
H. Bobues®’, 1. Gepos?, C. Knaiin?, B. Kapamdnnos?

MHcTUTYT NO BropasHoobpasne U eKOCUCTEMHM M3caeABaHnA — Bbarapcka akafemMmmna Ha HayKuTe
KNto4uoBM AyMU: MOPCKU omnadbyu, naacmmacoso 3ambpcasaHe, naacmmacos mpaHcriopm, pexu,
HABOOHeHuUA

*email: bobchev.nikola@gmail.com

BbBepeHue

MnaBawmte MOPCKM OTNAZbLUM Cca MpeameTy,
npousBeAeH W U3MON3BaHM OT XopaTa, KOMTO ca
U3XBbpaeHn, wusrybeHn wam  3abpaBeHn  no
KpanbperKMeTo 1 B MOPETO UK Ca MPEHeCeHM Tam OT
BATbpa, OTNagHUTE BOAM, [AbXAA W  peKkuTe
(Wenneker et al.,, 2010). EKcTpeMHWTe MeTeo-
PONOMMYHM CLOUTMA MoOraT [a OKaxaT CWUHO
Bb34ENCTBME Ha KOHLUEHTpauumMTe Ha MOPCKM
oTnagbum. ToBa Npoy4yBaHe M3cnenBa AMHAMMKATA
Ha naaBalWuTe MOPCKM OTNagbLUM B tOrosanagHara
YacT Ha YepHoO mMope 3a Nepuog, oT ABe roANHMU.

MeTtopgonorusa

B nepuopa 1X.2021-X11.2023 r. Ha BCeku nABa
meceua belwe npoBeseH BM3yasieH MOHUTOPUHT Ha
nnaBawmTe oTnagbum B byprackua 3anms, npuna-
ralikm metononoruaTa Ha TexHUYeckaTa noarpyna no
MOPCKMTe oTnagbum Ha PAMC (Vighi et al. 2022).
HabntogaBaHn 6Axa ocem TpPaHCEKTa, BCEKM C
AbMKMHa 2250 m v naow, 13 500 m2.

Pe3syntatu n nssogmu

M3cnenBaHeTo NOKa3Ba HaTpynBaHe Ha MN1aBallm
MOPCKM OTNagbLM B HOXKHATa 4acT Ha byprackua
3a1mB. Habntopaeat ce CUAHU CE30HHU U TOAMLIHM
Bapuaumn. B nepuoga Ha um3cnenBaHe  ca
pernctpupaHn o0bwo 502 nnaBalWy  MOPCKM
oTnagbka, 88,72% oT KouTo ca naacTmaca. Hali-uecto
cpellaHuTe BMAOBE OTNAAbLM Ca MIACcT-MACcoOBU
napyeta ¢ pasmepu 2,5-50 cm, nnactmacosu
ONAKOBKM W NNacTmacosu Topbuuku. CpeaHoTO
KO/IMYECTBO NMABALLM MOPCKM OTNaabLM 33 uenus
nepuog, Ha nscneasaHe e 403 + 692 Items.km™, kaTo
ce HabnogasaT BapuauuMuM B Pas/IMYHUTE 30HM Ha
Byprackua 3anms mexay 168 n 730 Items.km™.

durypa 1. Buaose otnagbum 3a nepuoga
Ha uscnepgaHe

o

Purypa 2. CpesHa KOHLEHTPALMA Ha NAaBaLLy MOPCKU
oTnagbum 3a nepuogaa 1X.2021-XI11.2023 r.

KoHueHTpaumAaTa Ha nnasawm oOTnagbum B
MOpPETO Ce BAUAE CWAHO OT JIOKa/SIHW METeo-
PONOTUYHKN CLOUTUA, KOUTO MOraT A4a AoBeaaT 4o 2—
3 NbTM NO-BMCOKM KOHLEHTPaALMW OT cpeaHuTe.
PeyHuTe BOAHM OTTOUM W OTTMYALLWUTE CE MOBLPX-
HOCTHW AbXAOBHM BOAM B KpalbperkHUTe BOAO-
cbopu B palioHa moraTt ga 6baaT MAEHTUDULMPAHK
KaTO OCHOBHWM BEKTOPM 3a MNPEHOC Ha njiaBawy
OTMaAbUM OT cyllaTa B KpanbpexkHUTE MOPCKM BOAM.
TakuBa ca pernctpupaHu npes cenTemspu U
HoemBpyu 2023 r. cnep, eKCTPEMHUTE BaNeXU — Haj,
400% o1 meceyHaTa Hopma (NIMH, 2023), cbc cpegHu
CTOMHOCTM Ha MOPCKUTE OTNagbLM CboTBeT-HO 870 +
559 Iltems.km-2 n 1481 + 1458 Items.km-.

bnarogapHoctu: ToBa nscneaBaHe e OCbLLECTBEHO B
pamKuMTe Ha npoeKkT Bridge-BS, ¢wuHaHcuMpaH ot
H2020-EU.3.2.3.3, Ne 101000240, n ¢ nomowiTa Ha
MHopacTpykTypa LTER-BG (CnopasymeHue Ne 101-1-
163/28.07.2022), 3akyneHa no HauMoHanHaTa NbTHa
KapTa 3a HayyHa WHPpacTpykTypa, ¢MHaHCOBO
KoopauHupaHa ot MOH.

Nutepatypa

Monthly hydrometeorological bulletin. National Institute of
Meteorology and Hydrology of Bulgaria, September
2023, November 2023, Sofia, ISSN 1314-894X (print)
ISSN 2815-2743 (online): http://bulletins.cfd.meteo.bg

Vighi, M., Ruiz-Orején, L. F., Hanke, G. (2022). Monitoring
of Floating Marine Macro Litter — State of the art and
literature overview, EUR 31073 EN, Publications Office
of the European Union, Luxembourg, ISBN 978-92-76-
52436-6, d0i:10.2760/78914, JRC129261.

Wenneker, B., Oosterbaan, L. and Intersessional
Correspondence Group on Marine Litter (2010).
Guideline for Monitoring Marine Litter on the Beaches
in the OSPAR Maritime Area. Edition 1.0. London, UK,
OSPAR Commission, 15pp. & Annexes. DOIl:
http://dx.doi.org/10.25607/0BP-968.




CpaBHeHMe Ha pe3ynTaTuTe, NONyYeHU No NpepnoXxeHata MeToauKa 3a eéKONOrMYeH OTTOK,

C Te3n, U34UMC/IeEHU NO Jocera AeicTBaliata HOpMaTUBHa ypeaba
Mas PaHkoBa*

[lenaptameHT ,Xuaponorva“, HaumoHaneH MHCTUTYT MO METEOPOOrUA U XNAPOIOrUA
KNo4oBUM AyMU: eKos102U4eH OMMOK, Pe2UOHAAHU 308UCUMOCMU, XUOPOAOHCKU XapaKmepucmuKu
*email: maya.rankova@meteo.bg

BbBepeHue

B ycnoBuATa Ha KAMMATUYHM U3MEHEHMSA, 3acyLUaBaHe U
BOOEH HeAOCTUr ecTeCTBEHOTO OYHKUMOHUpaHe Ha
peyHuTe CUCTeMM [0 TroAAMa CcTeneH 3aBUCKM  OT
NPaBUIIHOTO pasnpefeneHne Ha BOAHUTE Pecypcu.
TouHoTO onpegensHe Ha XMAPOSIONKKUTE
XapaKTepUCTMKM € OT CblUecTBeHO 3HadyeHue 3a
YCTOMYMBOTO yMpaBAeHME Ha BOAHWUTE pecypcu U
npegoctaBa  MHPopmauMa 33 CbCTOAHMETO MU
noTeHuMana Ha BOAHWUTE CUCTeMU. YNpaBieHWETo Ha
BoguTE TpsAbBa [a ce peanvsupa Taka, ye fJa ce
OTrOBOPM Ha HY)KAMUTE HA YOBEKAa M Ha MKOHOMMKaATa,
KaTo CblUEBPEMEHHO Ce npeanpuemaT MepKM 3a
OMasBaHeTO Ha KO/IMYECTBEHMTE XapaKTEPUCTUKM Ha
BOogHaTa cpega. ToBa O3Ha4yaBa, Ye KOHCymauusaTa Ha
BOo4a He TpsAbBa Aa HaABWWaBa onpegeneHa rpaHnYHa
CTOMHOCT Ha OTTOKA — €KONIOTMYHMA OTTOK.

MeTtoponorusa

Cbc 3anoses, Ne  PA-1383/18.11.2003 ce
pernameHTupa obesnevyaBaHe Ha MWHUMaNHO
[ONycTUM OTTOK B pekuTe, ,paBeH Ha 10 Ha cTto oOT
CpegHOTO  MHOTOroAMLLIHO BOAHO KONIMYeCTBO,
onpefeneHo Bb3 OCHOBA Ha MWHbopmauma ot
npeactaBuTeNneH Nnepmog, Kato ToBa BOAHO KONNYECTBO
He MoXe fJa 6bae No-manko OT MWHWMANHOTO
cpefHOMeCeYHO BOLHO KO/IMYecTBo ¢ obesneyeHocT 95
Ha CTO 33 CbOTBETHMA MYHKT NPW HEHAPYLUEH peXum”.
Mpes 2023 r. 8 MOCB 6ewe npeaoctaBeHa MeToguKaTta
33 eKO0JIOTMYeH OTTOK C onpegenaHe Ha 3 TMna nparose
Ha BOAHOCT nNpW 3aJafieHa YyBCTBUTENHOCT 33
CbOTBETHMA paioH. B HUMX ce u3BbpLUM CpaBHEHME Ha
CTOMHOCTUTE NO Jocera JeicTBaliaTa HOPMATMBHA
ypeanba v Tesn, NoayveHn no npesnoKeHata MeToamKa.
Cnen obcToeH aHanu3 ce cTUrHa 40 M3BOAa, 4Ye 3a
ycnosusATa Ha bbarapua e ymecTHo e aa ce pabotu c
XUOPOIOKKM NOAXOL W CTaHAAPTHW CTAaTUCTUYECKMU
MEeTOAM 33 U3YMCNABAHE HA EKONOTUYHNA OTTOK.

Pe3syntatu u nssoau

HanpaseH e noapobeH cpaBHWUTENEH aHanu3 ¢
npumep 3a NopeyneTo Ha peka Mckbp. ToBa BKAtOYBA:
noapobeH aHaIn3 Ha pevyHUTe yyacTbLM, pa3paboTka Ha
pervoHanHun 3asucumoctn 3a 10% ot cpepgHoTO
MHOIOrogMLWHO BOAHO KOJIMYECTBO M MMHUMANHOTO
cpeAHoOMeCceYHOo BOAHO KO/INYeCTBO o 95%
06e3ne4yeHoCT W pervMoHasHM  3aBUMCMMOCTM 33

npeanoxeHunte Tpu thna BOAHOCTU — HUCKaA, CpegHa U
BMUCOKa.

Tabnunua 1. MpoueHTHO cpaBHEHWE Ha MpeacTaBeHuTe
OLLEHKM

10Q Q95 HB CB BB
PeauoH Peka
% % % % %
1 Uckbp 10 9.1 9.7 18.5 80.5
2 Manakapwua 10 3.0 10.3 34.8 81.3
3 CnuBHULWKa 10 5.9 13.4 335 66.0

Kapra Ha perMoHuTe No BogHOCT 8 Nopeyne Mokbp
W M3BPaHK NYHKTOBE 33 ONPEAENAHE CTOWHOLTMTE
Ha nparosete no MeToamkara

durypa 1. Kapta Ha permoHu no BogHOCT

BnaropgapHocTu: ToBa M3C/ieABaHe € OCbLLECTBEHO B
paMKknTe Ha MexanHeH otyeT — OnpegensHe Ha
XMAPO/IOKKUTE  XapaKTepUCTUKM No  paspaboTeHa
MeToAMKa 3a onpefenfHe Ha EeKONOTMYHUA OTTOK 3a
ycnosuATa Ha bbarapua n cpaBHeHWe CbC CTOMHOCTUTE
no gocera pgencrealiata HopmaTuBHa ypeaba, ¢ p-n
npo¢. MNn. HuHOB U KonekTMB OT [enapTameHT
,Xuaponorma“ (1. 3.9 ot 3anosea Ne P1-112/17.02.2023
r. Ha MOCB).




OueHKa Ha HeCUTYPHOCTTa NPy U36opa Ha AbArOCPOUEH BapuaHT
3d 3adlinTa OT HaBOAHEHUA B KOHTEKCTA HAa U3MEeHEeHUEeTo Ha K/InMaTa
M. Masposa-Tnprunosa®’, . Manuesa?, [l. MNeruesa?

'YHuBepcuTeT No apxuUTeKTYpa, CTPOMTECTBO U reoaesuns
2N3cneposaTen Ha cBo60Ha NPaKTMKa
KNouoBmn aymun: ynpaeneHue Ha pucka om HagooHeHUs, 8epoAmMHocmeH aHanus, Info-Gap Decision Theory,
Hecu2ypHocm, UsMeHeHue Ha Kaumama
*email: margir fhe@abv.bg

BvBeaeHue

MNpegmeT Ha NPOyYBaHETO e 3HauYuTeNnHaTa HecurypHocT
npu onpeaensaHeTo Ha pPWUCKa OT HaBOAHEHUA B
YC/I0BUATA HA OAbATOCPOYHU MPOrHO3M 33 U3MEHEHMETO
Ha KAMmaTa. BaemaHeTo Ha pelleHuA 3a ynpasaeHue Ha
PUCKa BK/tOYBA CpaBHABAHE HAa BapWaHTU Bb3 OCHOBA Ha
TeXHUTE Non3m u pasxoaun. Llenta Ha aHanms3a e ga ce
pa3Kpue AOKOKO anTepHATMBHUTE MEPKM 33 3alimTa OT
HaBOAHEHMSA ca YCTOMYMBM HA HECUTYPHOCTTA.

MeTtogonorusa

ObpaboTkaTa Ha pPasIMYHUTE  U3TOUHULUM  HA
HECUTYpHOCT € HanpaBeHa 4pe3 W3Moj3BaHe Ha
BEPOATHOCTEH aHa/M3 Ha HEeTHaTa HacTofAla CTOMHOCT
(NPV), KaKTO 1 Ypes U3nosa3BaHe Ha TEOPUATA 33 B3EMaHe
Ha pelleHna B ycnoBWMA Ha MHbopmaumoHeH aebuuut
(Info-Gap Decision Theory, IGDT).

O6eKTbT Ha M3cneasaHe e rp. CeBAneBo, B KOWTO ca
PEerucTpupaHM TEXKWM HaBOAHEHMA B MuHanoTo. Mpo-
YYBAHETO Ce OCHOBaBa Ha MpPeaXOAHW XWOPOJOMKKMU
M3cneaBaHnA Ha Bb3AENCTBMETO Ha W3MEHEHMEeTo Ha
KAMMaTa BbpXy BOAHWUTE PECYpCU U HaBOAHEHUATa B
Bbarapua. UscnepBaHo e Bb3AEMCTBMETO Ha Hecu-
rypHOCTTa B MNpPOrHo3uTe 3a OTTOKa Kbm 2050 r. 3a
CLUEHapMM Ha KOHLLeHTpaumMA Ha napHukosM rasose RCP
45 n RCP 8.5 3a Bomocbopa Ha p. Pocuua po rp.
Cesnueso.

M3bpaHu 3a cpaBHEHME ca TPW BapuMaHTa Ha MEpPKM
33 3aWMTa: Ypes HaArpaxKgaHe Ha CbliecTByBalla aura ¢
MOBUNHM  nperpagu  (naHenu), eBakyaums WU
KOMbOUHMpaHe Ha NbpBUTE ABe Mepku. M3cneaBaHo e
nosefeHMeTo Ha TpuTe BapuaHTa 3a 3aWuta B
ycnoBmMATa Ha  XMAPOJNOTMYHATa  HECUTypHOCT  3a
npoavmkuteneH 30-roguvweH nepuog oOT Bpeme, A0
2050 r. KaTo HOMMHaneH cueHapuih e NpueTa TeKylla
oueHKa Ha oTToka Q100 = 1500 m3/s n amanasoH Ha
HECUTYPHOCT C AonHa rpaHuua Q100RCP4.5 = 1230
m3/s v ropHa rpaHuua Q100RCP8.5 = 1725m3/s.

durypa 1. CpaBHeHUe Ha pasnpeseneHmeTo Ha NPV
Ha BapuaHTUTE NPU OTYMTAHE Ha XMAPOIOTMYHATA
HECUTYPHOCT, CBbP3aHa C U3AMEHEHUETO Ha KAMmaTa

Pesyntatu u ussogu
MocnepoBaTenHoO ca U3BbPLUEHN AETEPMUHUCTUYEH U
BEPOATHOCTEH aHaNM3 (CbC M 6e3 oTUMTaHe Ha Xuapo-
JIOTMYHATA HECUTYPHOCT, CBbp3aHa C WM3MEHEeHMEeTO Ha
KAMmaTa) ¢ Kputepuii 3a edpektmsHocT NPV (¢ur. 1). Ha
durypu 2 n 3 ycroiumsocTTa no otHoweHue Ha NPV, pecn.
Mo OTHOLIEHWE Ha BPOoA NOTEHLMANHN CMbBPTHU C/ly4Yau, e
MoOKasaHa B U3C/neABaHMA AMana3oH Ha HECUMTYPHOCTTA Ha
OLeHKa Ha oTToKa no Info-Gap TeopwusrTa.
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durypa 2. Komnpomuc mexkay yctonumsocT n NPV
3a Pa3IMYHN MEPKM 33 3aLLMTa OT HABOAHEHUA
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durypa 3. Komnpomuc mexay ycTomumsocT u
6Ot NOTEHLMANHN CMBPTHU C/ly4an 3a BapuaHTUTe

MonyyeHWTe pesynTaTM  AEeMOHCTPUPAT  HeobXxo-
AVMOCTTA NPV B3eMaHe Ha peLleHua 33 [b/rocpoyHa
3alMTa OT HABOAHEHMA Aa Ce M3MO0A3BaT MHOMKECTBO
METOAM C Pas/MyHA NapPaAMrma, KaTo 3afb/IKUTENHO ce
oTYMTa XMAPOAOTMYHATA HECUIyPHOCT, NPoM3TUYaLLA OT
N3MEHEHWETO Ha K/IMmarTa.

Nurepatypa

Mavrova-Guirguinova, M., Mancheva, J., Pencheva, D.
(2023). Decision Analysis for Robust Long-Term Flood
Management: Uncertainty Exploration Using
Probabilistic Approach and Information-Gap Decision
Theory. Int. Journal of Design & Nature and
Ecodynamics, 2023, Vol. 18, No. 1, February 2023, pp.
117-124: https://doi.org/10.18280/ijdne.180113



mailto:margir_fhe@abv.bg
https://doi.org/10.18280/ijdne.180113

MNpepBapuTenHu pesyntatv oT UscneaBaHe Ha MOpCKaTa MHTPY3MA B palioHa Ha rp. LLa6bna
M. UsanosY’, E. lamaHosa'

NenaptameHT ,Xnaponorna“, HaumoHaneH MHCTUTYT N0 METEOPONOrMA U XMAPOAOTUA
Knoyosu aymu: nodzemHuU 800U, UHMPY3UA HA coneHu 800U, CapmamcKu 8000HOCEH XOPU30HM,
MOHUMOpuUHe, K02ou3moyHa bvnzapus
*email: marin.ivanov@meteo.bg

BvBegeHue

3aconsBaHeTo (MHTPY3MA) Ha NOA3EMHUTE BOAU B
CapmaTcKM BOLOHOCEH XOPM3OHT B palioHa Ha Kpaneu-—
LLabna e cbuwectsyBal, M AokasaH npobnem. Toswu
BOJOHOCEH XOPM3OHT € OOeKT Ha eKcnnoaTtauua oOT
Hayanoto Ha 50-Te roamHn Ha XX B. U npeacTaBnAsa
OCHOBEH W3TOYHMK Ha MNUTENMHO-OMTOBO BOAOCHAbL-
AABaHe M HanosBaHe. 3a M3yyaBaHe Ha ABUMKEHUETO,
pPa3nNpoOCTpaHEHNETO U ANHAMMKATA Ha CbLLeCcTBYBaLLATA
BeYe UHTPY3UA e U3rpageHa MOHUTOPUHIOBA MpeXKa OT
23 KnageHeua.

MeTtogonorusa

3a uenta Ha wu3cnegBaHeTto oT tonam 2022 r. ce
NpoBeXaaT eXxemeceyHn HabaloaeHns Ha BOAHMTE HMBA
W KOHAYKTOMETPUYHU NpodUIMpPaHUA 32 U3MepPBaHE Ha
€/1eKTPOoNpPoBOAHOCT n Temnepartypa, KOUTO
npoab/kasat 1 npes 2024 r. lposeaoxa ce HAKOJKO
nosieBN eKkcneaumummn 3a B3emaHe Ha BOoAHM npobu 3a
xnopuan, cyndatn, Hatpuh wn TDS, 3acHemaHe Ha
KOHCTPYKLMATA CbC COHAAXKHA Kamepa u npeumnsHo GNSS
onpeaenAaHe Ha KOTUTE HA MOHUTOPWUHIOBUTE MYHKTOBE.
B3exa ce npobu 3a NpMpogHN U30TOMMU, KOUTO NPEACTOU
[a 6bpat aHanusMpaHum M obobuieHn. CobbpaHaTa
MHbopMaLma e cTpyKTypupaHa B N'MC 6asa aaHHU.

Pe3yntatu u nussoam

B 30HaTa Ha MOPCKA MHTPY3UA CbLLECTBYBA COMN C
npscHa BOJAa, W3TbHABAW, B MNOCOKAa KbM bpera.
YcTaHOBEHa e rpaHMuaTa MeXXay npAcHaTa M cojeHaTa
BOAA B TpM OT NyHKTOBeTe. MaKCMManHOTO U3MeHeHue
Ha Ta3u rpaHuLUa 3a nepuoaa Ha uscnessaHe e o 1 m,
KaTo TA ce e noKauymna cnpamo 1996 r. ¢ 2 m (305T2 ot
mpekata Ha HUMX). OuHamuKaTa B 30HaTa Ha cmec-
BaHe HemnocpeacTBEHO Hag, UHTepdeica ce UameHsa oT
1,5 m B 6:au130cT go 6pera, 2,5 m B paiioHa Ha Kpaneu n
poctura go 4 m Ha 1700 m HasbTpe B cywaTta. CnoAar ¢
npscHa Boga (pur. 1) Ha 5 m Noa MOPCKOTO HMBO MMa
HEe3HAUMTENIHO MEeCEYHO W3MEHEHWe Ha efIeKTpo-
npoBoAaHoCTTa, Bapupatlo ot 400 puS/cm, B 6amnsoct Ao
mopeTo, 3aTmMxBawo Ao 100 puS/cm HasbTpe. B abnbo-
YnHa O NYyKTyauumuTe ce yBennyaBat cnabo, camo B
KpalbperkHuTe 30HU. Moa3emHaTa Boa Ce OnpecHsBa
BbB BCMYKM Npodunm B gbnboymMHa B MOCOKa OT bpera
KbM CyllaTa M MMa 3aTMXBallla aMAnTyaa Ha USMeHeHune
Ha e/IeKTPOoNpPOBOAHOCTTA.
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durypa 1. MeceyHo M3MeHeHWe Ha eNIeKTPOMNPOBOAHOCTTA

OyepTaHa e NJIOLLTa Ha 3aco/siABaHe, HA AbA60YMHA
A0 100 m nos MOPCKOTO HMBO, KOATO He ce U3MeHA
3HauYMTEeNHO BbB BpemeTo 1 3a 2023 r. e cpeaHO OKOJIO
52 km? (¢wr. 2).
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®durypa 2. 30Ha Ha pa3npocTpaHeHMe U 3anAraHe
Ha coneHaTa BOAa B pailloHa Ha uscnensaHe

Jlnteparypa

Ilenues II., BemnukoB B., Bemuukoa b., 2017 ,IIpoBexnane Ha
Tpoy4BaTelicH MOHUTOPHHT 3a YCTaHOBSBaHE WM3TOYHHINTE Ha
HATHCK IIPH yCTAaHOBEHO BJIOIIABAHE HA CHCTOSHUETO HA BOAHOTO
Tsmo B ydacTeka Kpamer - Illabma - TromeHoBo Ha Mopcka
nuTpy3us”, Jloroop Ne370/09.05.2017, Codust
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OueHKa 1 obe3neyaBaHe Ha €KOJIOTMYHUA OTTOK U NPUOPUTETHU BogonoTpebutenu

OT KOMN/IEKCHUTE U 3HAYNMU A30BUPU
W. Unuesa®”, B. 3axapuesa?, M. HuHoBY, Kp. /lio6eHoBsal, E. Boxkunosal, A. MopaaHosa®

NenaptameHT ,Xuaponorma“, HaumoHaneH MHCTUTYT N0 METEOPOIOTMA 1 XMAPOA0TrUA
XnapoTexHnyeckn bakynTeTt, YHMBEPCUTET N0 apXUTEKTYPa, CTPOUTENCTBO U reoesmna
KNo4oBUM AyMU: eKos102U4eH OMMOK, A308UpPU, XUOPOAOHCKU N00X00, MmodesaupaHe 0mmoK-3006eHmoc,
3acywasaHe
*email: irena.ilcheva@meteo.bg

BbBeaeHue

YCTOMYMBOTO U3MON3BaHE Ha NPUPOAHUTE pecypcu e oT
NMbpPBOCTENEHHO 3HAYeHWE 3a EKONOTMYHWUTE LEenuM Ha
PamkoBaTa aupeKktusa 3a soguTe (PAB), ocurypssaHe
Ha  JKM3HEHOBAXXHWUTE  HYXAM Ha  06LLecTBOTO,
aganTupaHe KbM M3MEHEHMEeTO Ha Kaumata u ap.
EKONOrnYHMAT OTTOK, T.Hap. e-flow, ce onpegensa Kato
SXUOPONOKKUAT PEXUM, HEOBXOOMM 33 NOCTUraHe Ha
eKosiornyHuTte uenu Ha PA1B B npnpoaHN NOBbPXHOCTHU
BoaHu Tena” (Guidance No. 31, Ecological flows in the
implementation of the WFD, 2015). B 3aperyaupaHute
NnoAA30BUPHM  Yy4aCTbLUU MWHMUMANIHO  AONYCTUMUAT
oTToK (MAO) e 1 uenesu: 3a BOAHUTE EKOCUCTEMM, 33
noAxpaHBaHe Ha MNOA3EeMHUTE BOAM W MUTENHOTO
BOAOCHabAABaHe, 3a OMasBaHe Ha B/IA)KHUTE 30HU U
3awmTeHuTe 30HM (33) ¥ gp. OnpeaensaHeTo Ha
Heobxogumua 3a e-flow XuAPONOKKM pexum B
noAA30BUPHUTE Yy4yacCTbLM 3aBUCM OT  M3MNyCKaHUTE
€KONOTUYHM KONIMYeCTBa, HO WM OT YMpaBAEHWeTO Ha
A30BMpUTe nNpu obesneyaBaHETO Ha MNPUOPUTETHU
BoAonoTpebutenn M cxemaTa Ha BogopasnpeseneHue.
B ronAama 4YacT OT  eBpOMENCKUTE  AbpKaBu
NoAA30BMPHUTE Yy4yacTbUM ca CUAHOMOOMIULMPAHU
BOAHM Tena.

MeTtoponorusa

MpeacrtaBeHy ca: KOHUENTyasHAa M MeToAMYHA
pamMka 3a peanuM3vMpaHe Ha KoHuenuuata e-flow,
meToam 3a oueHka Ha MAO — XMAPONOXKKM NoAXon U
meToguKa 3a onpegenaHe Ha MAO, ype3s mopenHu
nscnenBaHuA 3a oueHKa Ha e-flow (mogenvpaHe oTToK-
3006eHTOC). OCHOBEH MOKasaTeN 3a CbCTOAHMETO Ha
Makpobe3rpbbHayHOTO  cbobuiecTBo e  obuiaTa
yncneHocrt. MpeasoxKeH e Noaxos 3a uaeHTUdUUMpaHe
Ha KpUTMYHWM Boaocbopu M A30BUPWM B MOAKpena Ha
obesneyaBaHeTo Ha e-flow npwu 3acywasaHe.

Pe3yntatn n nssoam

XVUAPONOKKUAT NOAXOL € MPUIONKEH 3a OLLEHKa Ha
MAO 33 KOMNANEKCHUTE W 3HAauYMMKM A30BUPU OT
MpunoxkeHne Nel ot 3akoHa 3a BoguTe (3B). M3BbpLUEH
€ CpaBHWTEJIEH aHan3 € U3nyckaHna B momeHTa MO c
OTYMTaHe Ha PUCKOBETe 3a obe3nevyaBaHeTo My (¢wur. 1).
MaTemaTnyeckMaT  MoZen 33  CbXPaHEeHMe  Ha
6ronorMyHaTa MbAHOLEHHOCT Ha peYyHaTa ekocuctema e
npunoxkeH 3a Hag 70 NyHKTa OT TeputopuAaTa Ha P
Bbarapua. NpeacraBeHn ca pe3ynTaTi oT onpesensiHeTo
Ha e-flow 3a A3. ,AaeHnuUa” c oTynTaHe Hanan4vmMeTo Ha 33

BG 0001386 u c uen nocturaHe Ha A06pO eKONOrMYHO
CbCTOAHME Ha p. AaeHuua. PesyntaTute NoTBbPI)KAaBaT,
ye npen/ioXKeHaTa cxema 3a u3nyckaHe Ha MO 3ana3sa
peyHaTa eKocucTemMa B CbCToAHWE, 6AM3KO A0
cbluiectByBawoTo (pur. 2). ObocHOBaHa € akKTyasHa
cxema 3a onpegensHe u obesneyaBaHe Ha e-flow.

CpaBuwreneM aHanu3 Ha akTyanHusa MMHUManeH AonycTum OTToK
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®urypa 1. CpaBHUTENEH aHANN3 HA AKTYa/IHUA U
nsnyckanma MAO v puck 3a obesneyaBaHETO My
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®urypa 2. ObLa yMcieHoCT Ha 3006eHTOCa

NpeHTMOUUMPaAHM ca  pPUCKOBUTE  A30BUMPU U
KPUTUYHMTE  npobnemum npu  obesnevyaBaHe Ha
€KONOMMYHUA OTTOK U NPUOPUTETHU BOoAONOTPebUTENM,
PUCKOBETE 3a peKuTe U A30BMpUTE OT YepHomMopMeTo,
nUTeNHUTE A30BUPU U Ap. KOPEKTHOTO NpUIOKEHWe Ha
XMAPONOXKKMA nogxom (no  3B) v mopenHute
uscnefBaHMA Cca HageAeH NoAxod 32 OueHKa Ha
e-flow. JageHn ca npenopbKM 33 MNPWUIONKEHME Ha
KoHuenuuata e-flow B Bbarapusa. PaspaboTtkata e B
nogkpena Ha MOCB u baceitHOBUTE AMPEKUMM MNpU
NPaKTUYEeCKOTO onpegensHe W obesneyaBaHe Ha
€KONIOTUYHMA OTTOK OT KOMMNEKCHUTE A30BUPU.
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Hanunume Ha noTeHUManHU MUKPON/1aCTMaCoBU YaCTULUM B NJ1aXKeH CeANMEHT

OT LeHTpaseH NNax Ha rpag BapHa
A. YeHkos?"

IMeaunumHckn yHusepcutert ,,Mpod. a-p Mapackes CToaHOB” — BapHa
2YMBAN ,,Cs. MapuHa“ — BapHa
Kno4oBu Aymu: MUKponaacmmacosu Yacmuuyu, naaxiceH cedumeHm, naacmmacoso 3ambvpcsasaHe, BapHa
*email: Yavor.chenkov@abv.bg

BvBeaeHue

3ambpcsABaHeTo C maactMaca npeacrasnssa rnobasneH
eKkonornyeH npobnem, KOMTO 3acAra  Pas/MyYHK
€KOCMCTEMM He CamO Ha CylaTa, HO W BbB BOAHMUTE U
KpaibpexkHuTe cpeam. MUKPONIacTMacoBUTE YaCTULUM
ca ¢parmeHTM C pasmep, MNO-MaabK oOT 5 mm
(Frias & Nash, 2019). Te npepctaBnaBaT ocobeHO
roNsiMa OMacHOCT nopaau cnocobHocTTa MM ga ce
abcopbupat OT opraHM3MMUTE U 4a Ce NPUABUNKBAT MO
XpaHuTenHaTa Bepwura. Llenta Ha HaACTOALWOTO MpPOyY-
BaHe e Ja ce u3cnenBa MNOTEHUMANHOTO Hanuume Ha
MWKPOMNIACTMaCcOBM YacTUUM B MIAXKHUA CeAUMEHT OT
LEeHTpaneH Nnax Ha rpag BapHa.

MeTtoponorusa

B cTepunHM cTbKNeHn BypkaHu ca cbbpaHu npobu
NAaXKeH NACHK OT TPU PasANYHM NOKALMK B YYaCTbK OT
LeHTpasiHWA Naaxk Ha rpag BapHa. MecTtaTa 3a B3emaHe
Ha NpobuTe ca KaKTo c/ienBa: OT NPUAUBHO-OTIMBHATA
30Ha, OT cpeAHaTa 4acT Ha Maa)ka M OT 3agHaTa YacT Ha
nnaxka, rpaHuyewa c nocrpoikute. OTbenssaHu ca
TOYHWUTE J/IOKaUMM Npu CbOMpaAHETO Ha ceauMeHTa,
KaKTO M MeTeonapameTpute B KOHKPETHUA MOMEHT.
Cnep, ToBa nNpobuTe ca  TPAHCMOPTUMPaAHW Ao
nabopatopus, KbAeTo ca u3cyleHu Ha 60 rpagyca 3a
nepuog, ot 12 yaca. Ha cneagawma etan ypes piotauma
M dunTpauma ca  oTAENEHM  MNOTeHUMaNHUTe
MMKPOMAacTMacoBM 4YacTvuM OT BcAKka npoba, crieg,
KoeTo ca aHaNU3MpPaHK c nomoLuTa Ha
cTepeomukpockon (Prata et al., 2019).

Pesyntatu u nssoau

Cnep, etanute Ha ¢notaumsa u Guatpauma BbPXY
dunTbpHaTa XapTuA ce HabNlOAABAT OTNOKEHU HACTULMN
C pasnuyHu pasmepw 1 LBAT. Npeobnagasaliata rama e
npo3payHu/6enesHnKaBM YacTULM, HO Ce cpelaTt wu
TakMBa B NO-TbMHM uBeToBe. Cnep  06CTOMHO
npernexgaHe Ha OGUATbPHUTE XapTUM NOA MMKPOCKON
CTaBa ACHO, Ye eflHa YacT OT HAaC/NI0EHUTE MO TAX YaCTULU
ca C BeposTeH BUONOrMYEH NPOU3X0a, LOKATO ApYru ce
npremart 3a CYCNeKTHO N1aCTMaCOBM.

durypa 1. YacT ot HacnoeHMTe No GUATbPHATa XapTua
YacTULM CbC CyCNeKTeH N1acTMacoB XapaKTep

Cnep, aHanun3 Ha JaHHUTE CTaBa ACHO, Ye B NAAXKHUA
ceflMMeHT OT KpalibpeKHaTa 30Ha B rpag BapHa ce
YCTaHOBSABA Ha/IMYME HA CYCMEKTHU MMKPONIACTMacoBuU
yacTMuu. bes npunaraHe Ha no-cneunanusnpaHa
anapaTypa W CMeKTPOCKOMNCKM aHa/u3 Ha To3u eTan
HAMa KaK Ja ce MOTBbpAM BMABLT HA Bb3MONKHUTE
NnoAMMepu, OT KOMTO Cca M3rpadeHn HamepeHute
yactuum. MpeasaputenHnTe pesynTatm oT NPoBeAeHOTO
npoyysaHe MOKa3BaT MO-ro/iAMa KOHLEHTpaumua Ha
YacTMUM B 3agHWA CErMeHT OT nnaxa, B 6amMsocT fo
crpagn Mo anen. HeobxogMmu ca  AOMBAHUTENHU
NpPOy4YBaHMA Ha MMKPOMIACTMAcOBOTO 3aMbpCsABaHe No
nna)koBeTe C Orfes Ha MOTEHLMA/HUTE PUCKOBE He
CaMo 3a KpalbpesKHUTe eKOCMCTEMM HO U 33 YOBELLKOTO
3ppase (Prata et al., 2020).

Nurtepatypa

Frias, JPGL, Nash, R. (2019). Microplastics: Finding a consensus
on the definition. Marine Pollution Bulletin, 2019, 138,
145-147.
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(2019). Methods for sampling and detection of
microplastics in water and sediment: a critical review.
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*email: santurdjian@yahoo.com

BvBeaeHue
JlecHOTO ynpaB/ieHMe Ha MOLLHOCTTa, MNycka w
CNUpaHeTo NpaBAT BeLOBeTe Nog AOCTaTbYHO roNemu
A30BUPU Hali-4o0b6puUTe reHepaTopu Ha eNeKTPUYecTBo B
YyacoBeTe Ha BbPXOBO HaToBapBaHe B HalMOHajHaTa
eHeprumnHa cuctema.

Kackaga ,Apaa“ c asosupute ,Kbpaxanu”, ,CtyaeH
KnageHeu” u ,MBaitnosrpag” n eAHOMMEHHUTE BeLLOBE

noga Tax ¢ o6wa mowHoct 273,9 MW 1 737.10° m3 o6y,
noneseH obem e eguMH OT HaW-3HAYUTE/IHUTE
XUOPOEHEPTUAHN KOMMNAEKCU Ha cTpaHaTta. Ta Tpsbsa
eXeoHeBHO [fa ocurypaBa MJiaHMpPaHa MOLHOCT M
eHeprua BbB BbPXOBWUTE YacoBe HA [AEHOHOWMETO B
HaUMOHaNHaTa eHepruiHa cuctema. 3a LenTa BeloseTe
TpabBa Aa Non3BaT CPaBHUTENIHO PaBHOMEPHO BoAa OT
A30BUPUTE, KOWUTO perynmpaT HepaBHOMEPHOCTTA Ha
nputoKa. [pu BB3MOXKHOCT OT MNpenuBaHe Te e
npou3BeXaaT M MPUHYAEHaA €eNeKTPOeHeprnsa BbH OT
BbPXOBUTE YacoBe.

AHaNM3bT HA HAaYMHA U PEXXMMUTE HA U3MO3BaHE Ha
A30BUPUTE, CbOTBETHO HA BeLOBETe, Npe3 nepuoa
2007-2022 r. nokasea, 4e nocneaHute paboTar
nogobHo Ha BEL, Ha Teyawu Bogu. Mpousserkaa ce
NpUHyAeHa eHeprua, 6e3 ga ce u3noa3BaT MbJAHOLEHHO
obemuTe Ha A30BMpPUTE 3a perysnpaHe Ha MPUTOKa U
reHepuMpaHe Ha BbpxoBa eHeprus. Ha rpadumkata gony
ce BMXAa KaK pa3xoabT 3a BELL cnegBa nputoka, a npes
JNIETHUTE MEeCeLU TOMN € HULLLOXKEH.

OT1 2018 r. No cMNaTa Ha HECLOTBETHO Tb/IKyBaHEe Ha
npuopuTeTUTE 3a BOAOMN0A3BaHe Ha 3B ca 6i10KMpaHM 3a
pubopasBbKAaHe roffama YacT oT nosesHuTe obemu Ha
asosupute Ha HEK ,Kbpgskann” u ,,CtyaeH KnageHeu”,
NMOCTPOEHU 3a eHepPronpomsBoACTBO.

OueHKaTa Ha NPUTOKa U NosesHuTe 0bemu Ha TpuTte
A30BMpa MOKa3Ba, ye BeuoseTe ,Kbpaxkann“ u ,CryaeH
KnageHeu” cnegBa ga paboTAT Ha BbBPXOB PEXKUM,
pokato BELL, ,MBalinosrpag” nopaan mankma obem Ha
A30BMpa TpAbBa [Aa OMOA30TBOPABA MAKCMMAHO
NPUTOKa. M3BbplUEHa e OUEHKa Ha Bb3MOXHOCTUTE 3a
M3MoN3BaHe Ha A30BMPUTE NPU TE3U PEKUMMU.

MeTtopgonorusa

M3non3eaHn ca  meToauTe,  M3YUCAUTENHUTE
cpeacTtsa u codptyep B MeToamkaTa 3a pasnpegeneHuve
Ha BOAMWTE Ha A30BUPUTE U U3MNOJI3BaHE HA BOAHUTE UM
pecypcu, pa3paboTteHa 3a MOCB 8 HIMX, 2012 n 2022 r.

Pe3ynTtatu u 3aknoueHme

B pe3yntaT Ha BOAHOCTOMAHCKUTE U XWUAPOJIOMKKMU
u3cnepBaHMA Cca CbCTaBEHM MpaBMa 33 pauMOHasiHO
ynpaBieHMe Ha A30BMpPUTE HA Kackagata. Te
npeaBuKAaT NONe3HUAT UM 0bem A3 ce pa3genm Ha ase
30HM. [lpwn HanbnBaHe B OCHOBHATa 30Ha 1 Ha
AsoBupute , Kbpaxann“ un ,CtyaeH KnageHeu” Beuo-
BeTe PaboTAT MpPW BBPXOB PEXMM C M3MON3BAHE Ha
NnAaHoB MeceyeH obem, paBeH Ha okono 85% ot
cpeaHunAa MM nputok. Mpu asosup ,MBannosrpag” 8
3oHa 1 ce nogasa npes3 BELL Boga camo 3a HanoABaHe Ha
P Mpuyma cobrnacHo cnopasymeHueTo. lpu HanbnaBaHe B
30Ha 2 BeuoBeTe pPaboTAT Ha AEHOHOLLEH PEXMM A0
M3MNpa3BaHETO Ha 30HAaTa, C/AyXelwa 33 MoemaHe Ha
BMCOKa BbsiHa (BB). BogobanaHcoBuUTE cMMynauMu Ha
NMb/IHEHETO Ha A30BUPUTE MPU MNPUTOKA B Mepuoga
2007-2022 r. noka3sBar, 4e Bbpxosarta eHeprus 8 KWh/A
oT pgpata Bela e 188.105 a 6asosaTa eHeprua c
BK/MlouBaHe Ha BEL, ,Msaiinosrpag” — okono 240.106.
Ob6e3neyeHocTta No obem Ha BbpxoBaTa eHeprua e
oKoJsio 75%, 6e3 ga ce oTuMTa Tasu, nNpousBedeHa oOT
BeuoBeTe B 30Ha 2. Ha cneagawata rpaduka ce BuxKaa
PaBHOMEPHUAT BbB BpeMeTo MeceyeH pasxogd 60.10% m3
3a BELL 3a BbpxoBa eHeprna M u3paseHaTa Ce30HHa
Bapuauua Ha obema Ha A30BMpa.
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C oTuMTaHe Ha peTeH3nATa Ha BB uype3 3oHa 2 Ha
NbpBUTE [OBa A30BMpa € M3uUc/ieHa npubansuTenHo
KpvMBaTa Ha 4YecToTaTa Ha npenuvBawmTe A30BUP
JMBaitnosrpag” obemun. BB ot okono 800.10° m3 n
Q okono 2000 m3/cekK we npenunsat noa eAuH NbT Ha 16
roOAVHW.

M3cnepBaHeTO MOKAa3Ba BbBb3MOMKHOCTTA 3a pauum-
OHa/NHO WM3MoN3BaHe Ha HaW-BOAHATa Kackaga Ha
Bbarapua cnen oTMAHa Ha abcypAHUTE OrpaHMYEHUA Ha
MUHUMaNHMUA UM 06em 3a pubopasBbrKaaHe.




M3M€pBaTeI'IHM npeimsHULUM B NOTONEH peXxXum
E. MoHes", P. MapuHos!

tNenapTameHT ,Xugponorna“, HaumoHaneH MHCTUTYT NO METEOPOIOMMA U XUAPOOrUSA
KntouoBu Aymu: usmepsamesHu npeausHUyU, KOHUenyus, XuopomempuyeH nyHKm, Npakmu4ecku npumep

*email: evmon@abv.bg

BbBeaeHue

M3mepBaTeNiHUTE NPEANBHULM C HabaoaeHWe camo Ha
TOPHOTO BOAHO HWMBO WMMAT MPU/IOXKEHWE B C/y4YauTe,
KOraTo e rapaHTMpaHO HEenoToMeHO nNpesnvBaHe npes
TAX. B npaktukata obaue M306MACTBAT CAydYaum, KoraTo
npu onpeaeneHn BOAHW KO/MYECTBA MpPenBaHETO
MOXe [a NPemMrHe M B NoToneH pexxum. To3n BbNpocC
He e TpeTMpaH KaTo Bb3MOXHA anTepHaTMBa B
NPUAOXKHaTa XMAPOMETPUA.

MeTtoponorua

MN3BeCcTHO e CBOWCTBOTO Ha MNpenuMBHUUUTE Aa
pearMpat MUrHOBEHO Ha MPOMEHMUTE B Hamnopa, KOWTO
MM Bb3geicTBa. ToBa M NpaBu MNPUIOKUMMU NpPU
6e3HanopHUTE TeYeHuss, KOUTO ce HamupaT B
HecTauMoHapeH pexum. PasBuTneTo Ha npobnema 3a
TAXHaTa W3MepBaTenHa OQyHKUMA W NpU  NOTOMNEHO
npenvBaHe 6y M yTBBPAUIO KAaTO MHOFO MOJIE3HO
CPeACTBO 3a KOHTPO/A Ha 6e3HanopHUTE TeyeHusa npu
BCMYKM C/Ily4an Ha BOAHOCTONAHCKATa NPaKTUKa.

3a u3cnedBaHe Ha ycC/loBMATA 3a nNosABaTa Ha
noTtoneHo npesnvMBaHe e UefecbobpasHo Ja ce
CbnocTasAT rpadpuunTe 3a nponyckaTesHuTe
CNOCOBHOCTM Ha MPEeNMBHMKA W [ONHMA  KaHal.
CpaBHeHMeTo TpsAbBa ga ce M3BbPWKM C HanopuTe Ha
BOZHMWTE HWBA MO OTHOLIEHWE Ha NpennBHUA pbb, KaTo
rpaduKbT Ha LO0NHWA KaHan e OTMeCcTeH Hajoay ¢
BMCOYMHATA HaA MNpefMBHUKA Hag AbHOTO  My.
KoHourypauusaTa Ha cpaBHABaHMUTE rpaduuM Moske aa
6bae Hal-pas/iMyHa, HO Bb3MOXKHUTE KOMOWHAUMKU ce
cBeXAaT KbM ABa ob6o6uiaBalym ciyyasn: ¢ HapacTBaHe
Ha BOAHOTO KOAMYECTBO rpaduumTe ca pasxogawm uam
cxogawm. Tesu gBa cayyasa ca pasrnefaHn nogpobHo,
KaTo upe3 M3Mno/s3BaHe Ha W3BeCTHM dopmyan ot
XUapaB/nKaTa 3a M34YMCNsBaHE Ha BOAHOTO KOJIMYECTBO
npu nOTOMEeHU npefvBHUUM W MpeanocTaBKaTa 3a
M3MepBaHe Ha HanopuTe Hag npenusBHMKa H1, nog,
npennBHMKa H2 n Ha TAxHaTa pasnuka AH e pasrnegaHa
KOHLENUMA Ha XUAPOMETPUYEH MYHKT C NOTOMEH
NPeBHUK.

Pe3syntatu 1 nssoam

MpaKTMYeckn npuMmep 33  NPUIOXKEHME  Ha
KOHLENUMATa € peasn3npaH Ha OTBEeXKAALLMA KaHan Ha
npeuncteHute BoaM Ha CIMCOB ,Kyb6bpaTtoBo“,
XapaKTepeH C HenpekbCHaTM MPOMeHW Ha aebuta cu,
Ob/KalWM Cce Ha vacoBaTa HepaBHOMEPHOCT B

reHepuMpaHeTo Ha OTNagbyHM BOAM B CTO/IMLATA MU
TEXHONOrMYHUTE ocobeHocTn B paboTtaTta Ha CMCOB.

ToBa NpuMuMHABA YeCTV peayBaHMA OT CTaLMOHAPHMU
M HecTauMOHapPHU PEXMMM Ha TeYeHMEeTO B KaHana,
paszenieHn OT KpaTKM NpexoaHu npouecu. NpunoxkeHn
Ca CHMMKM Ha OTAE/IHWUTE eNeMeHTU Ha cucTemaTa U e
0b6sCHEeHO TAXHOTO AelcTBuMeE.

dJMry 2.
Husomep Bxoz,

®urypa 1.
N3mepBaTeneH NpeanBHUK

durypa 4.
Peructpatop

durypa 3.
Husomep usxon

EKCnepMMeHTUPaHETO Ha KOHLEeNuuATa 3a NoToneHu
n3MepBaTe/IHM MPENMBHUUM MOKas3a, 4Ye HeNHOTO
MPaKTUYECKO M3MOA3BaHE € HaMb/HO MPUAOKUMO.
M3rpageHuaT Ha HellHa OCHOBA M3MepBaTesIeH MYHKT B
n3xogHuA KaHan Ha CMCOB , KybpatoBo” ycnewHo ce
M3nos3Ba 3a TEXHONOTMMYHUA BOAHO 6aNaHCOB KOHTPON
Ha CTaHUMATa CbrnacHo W3UCKBAHUATA oT
paspeLInTe/IHUA PEXUM 33 3ayCTBAHE Ha NPeYNCTEHUTE
oTnagbyHM Boam B p. UcKbp.

Nurepatypa

KoHcTaHTMHOB, 0. M. (1981). TMapasauKka. Kues: Buuia
WKoNa.
CraHues, C. (1959). Xugpasnuka. Copua: TexHuKa.



XapaKkTepucTMKun Ha BbJIHEHMETO BbB BapHeHcKuA 3anuB npes3 nepuoaa 2021-2023r.,

noay4yeHu Ha 6333 UHCTPYMEHTA/IHU namepBaHuUA
B. MBaHoBa"

1CekTop ,,MporHo3sn®, HaumoHaneH MHCTUTYT NO METEOPONOrUA U Xnaponorma — dunman BapHa
Kntouosu aymu: YepHo mope, BapHeHcKu 3aaus, byli, xapakmepucmuKu Ha 8bsHeHUemo
*email: veneta.ivanova@meteo.bg

BbBeaeHue

PeXMMbT Ha BbAHEHMETO € eguH OT KAK4OoBUTE
daKTopK 33 ePEKTUBHO CTPOMUTE/NCTBO B KpalbpekHuTe
paiioHu. Llenta Ha HacToAWOTO M3cnelBaHe e Jda ce
YCTQHOBAT OCHOBHM KOJIMYECTBEHM W CTATUCTUYECKM
XapaKTEPUCTMKM Ha Bb/IHEHMETO BbB BapHeHcKM 3anus.

MeTtoponorusa

Peanuute OT gaHHM ca MonAyyYeHW B pe3ynTaTt Ha
M3MepBaHMA Ha MapameTpuTe Ha  BbJIHEHWETO
nocpeactBoM 3akoTBeH B wendosata 30Ha Ha
BapHEHCKM 3a/1MB MeTeoposiornyeH by ¢ KoopanHaTh
$=43°11.66'N, A=27°56.46E, KaTOo BRoOcCNeAcTBME
CblUMTE Ca CTaTUCTMYECKM obpaboTeHu. MepuoabT Ha
mscnepBaHeto e 2021-2023 .

Pesyntatn

BapHEHCKMAT 3a/MB € C EeKCNno3Muma M3TOK-
IOrOM3TOK. 3a 4a ce YCTaHOBM HanpaBAeHMETO Ha
npeobnagasawnte U Ha MaKCMMaNHUTE BbJHWU, KOWUTO
HaBAM3aT B 3aAMBa W JocCTMrat go bpera, KakTo u
TAXHaTa eHeprus, No3UUMOHMPAHETO Ha bya B MOpeTo e
BHMMaTE/IHO NPeuu3npaHo.

3HauMmaTa BMCOYMHa Ha BbAHata (HMO) e c
MUHUMYM Tnpe3  HU (cpegHo okono 0.3 m),

MAKCUMyMbBT € npe3 AHyapu, MapT, CEenTemBpu MU
okTOomBpM (0Kono 0.6 m). B 95% ot cnyyaute Ta e nog 1
m, aB5%—-nog 0.2 m.

B noutm 95% OT u3mepBaHWATA MAKCMMANHATA
BMCOYMHA Ha BbAHUTE (Hmax) e nog 2 m. CTOMHOCT Hag,
4 m e eKCTpeMHa, pPerucTpupaHa npu YCAOXKHEHU
06CTaHOBKM npes

MeTeopPOoIOrNYHM
nonyroaue.

3UMHOTO

T02 (s}

00 02 04 06 08 10 12 14 16 18 20 22 24 25
Hwd (m)

®urypa 1. JinHenHa kopenauma mexay HmO n T02

MepuoabT Ha BbAHMTE (TO2) e CbC CpesHM MEeCeYHU
CTOMHOCTU Mexay 2.4 n 3.2 s, KoeTo rM onpeaena Kato
KbconepnognyHu. JInHenHata Kopenayma mexay HmO
1 TO2 e nokasaHa Ha ¢urypa 1.

Mepuoa, Ha BbAHMTE C Hail-ronama eHeprusa (Tp),
HapuyaH oOlle MNMKOB Mepuoa, € CBbp3aH C Hait-
eHepruiHuTe BbAHW B 06LWMA BbBJHOB CMEKTbP B
onpegesieHa TOYKa M e NOKasaTeNeH Npu onpeaensaHe
Ha BMAA Ha BbsHaTa. CpeaHUTE MECeYHU CTOMHOCTM Ha
Tp Ha Bb/IHWTE, pa3nNpoCcTpaHABaLLM ce BbB BapHeHcKus
3anuB, ca mexay 4.4 n 4.8 s npe3 neTHUTE meceuu 1
mexagy 5.4 u 6.0 s npe3 3uMMHUTE. ABCONOTHUAT
MAKCMMyYM, KOWTO € perucTpupaH B M3cieABaHuA
nepuog, e 14.3 s—Ha 27.11.2023 r.

HanpasneHneto, OT KOeTO B 3a/MBa HasaAu3aT
BMCOKOEHEepruiHu BbaHu (DirTp), e ycTaHOBEHO, Ye Hali-
yecTo (B 90% oT cnyyauTe) e oT KBagpaHTh | u IV, 1 no-
CneuunasHoO HanpaB/JEHMETO, 3aKNIOUYEHO MEXAY M3TOK-
CEeBEpPOM3TOK U tor-loromstok (mexay 80° m 160°) —
¢éurypa 2. CnyyauTe Ha BbAHM, UABAWM OT ApYyrU
NMOCOKM, Ha GpOHa Ha OCTaHaINTE Ca MHOIO MasKo.

EHepruata Ha BbaHuTe (E), HeobxogmMma npwm
uscnesBaHe Ha NPOMEHUTE, KOUTO BbJIHATa NPETbPNABA
npu HaBAM3aHe B MJIMTKOBOAMETO, CPeAHOMECEYHO He
Hagsuwaea 5.3 J/m?2. Easa B 10% OT BCUYKM Cayyaun Ta e
Hag 8, B 5% — Hag 12 J/m?, a MakcMManHo n3mepeHaTa
cToiHocT e 61 J/m? —Ha 27.01.2023 r.

0 20 40 60 B0 100 120 140 160 180

DirTp (Degree)

durypa 2. Bpb3ka mexagy DirTpn E

Ussoaun

AHanM3bT Ha  OCHOBHW  XapaKTEPUCTUMKM  Ha
Bb/HEHNETO 33 nepuoga 2021-2023 r. BHacA M3BECTHA
fICHOTa OTHOCHO OCOBEeHOCTUTE Ha 3anuBa. YecToTHUTE
pa3npegeneHMa  Npu  BCUYKM  MPOMEHAMBM  Ca
HEeCUMETPUYHU, OACHO M3TerneHu. Kpanbpexuneto BbB
BapHeHCKMA 3anMB [0CTUraT Hal-4ecTo BETPOBU W
cnaboeHepruimHM  BBHM, C  BUCOYMHA,  PALKO
HagXBbpPAAWA 2 M.

BnarogapHoctu: ToBa u3cnesBaHe € OCbLLECTBEHO B
pamkmte Ha npoekT MASRI, yacTt oT HauuoHanHara
MbTHa KapTa 3a U3rparkAaHe Ha Hay4yHa MHOPACTPYKTypa
(2020-2027 r.) Ha Penybnuvka bbarapus.



CodTyepHM NPUNOXKEHUA 3a yNpaBaeHUe Ha CUCTEMM 32 XMAPONOFMYHA NPOrHO3a
E. AptuHan®’, M. Lapes?!

NenapTtameHT ,Xnaponorma“, HaumoHaneH MHCTUTYT N0 METEOPONOTUA U XMAPOA0rUA
Kno4yoBu aymu: xudposozu4Ha npoaHo3a, 2D 0aHHU, aemMmomMamu3upaHe Ha u3yucaeHus
*email: eram.artinian@meteo.bg

BbBegeHue

M3non3BaHeTo Ha pasnpeaeneHn XMAPONOKKN Moaenu
3a XMAPONOTMYHO NPOrHO3MpaHe W3UCKBA B KPaTKM
cpokoBe npe3 GUKCUpPaH WMHTepBasn OT Bpeme U cnepj
NMOMCKBAaHE fOa Ce W3BbPLIBA CTaHAApTeH Habop oOT
nocnenoBaTesIHn  U3UYUCIUTENIHU U KOMYHUKALMOHHM
[eNHOCTM, KOUTO BKAKOYBAT NpeHoc M obpaboTka Ha
ronemn obemu wuHbopmauma. [JoknagbT npeacrasa
KOMMOHEHTUTE Ha NPMHLMMNHA CXeMa Ha YCrnewHo
peanusmpaHn copTyepHU NPUAOKEHMA 3a HaMbAHO
aBTOMAaTM3UPAHO  ynpaB/ieHWe Ha  cucTemMM  3a
XMAPONOTMYHA NPOTrHO3a, U3MNO03BaHU BKIKOYUTENHO 3a
b6aceitHnte Ha pekute Mapuua, TyHaa u Apga B
bbarapua.

MeToponorusa

Pasrnexkpat ce OCHOBHUTE He3aBUCUMMUK H6JIOKOBE Ha
NPUHUMMHA cxema 3a aBTOmaTM3MpaHe Ha
M3YMCNEHNETO HA XMAPONOTMYHA MPOrHO3a B TpU
nocnefoBaTesiHM eTana.

B nvpeusa eman Ha paboma ce W3BbLPLIBA
MHTEpPNoNaumA Ha AaHHUTE OT CEH30pUTe 33 U3MepBaHe
Ha BafieXun, TemnepaTypa M OTHOCUTE/IHA BAAXKHOCT Ha
Bb3ayxa no0 2D noneta. [daHHuTe, HeobxoguMmu 3a
XMAPONOTUYHOTO  MPOTrHO3MpaHe, KOWUTO He ce
M3MepBaT, U NPOrHO3HUTE METEOPONOTUYHU [AaHHU Ce
NnoJ/ly4aBaT aBTOMATM3MPAHO OT PErMoHaNHUA MOZAEN C
BUcoKa pesontouna ALADIN-BG, cpegHocpoyHua moaen
ECMWEF IFS HRES, npoekta LSA-SAF Ha EUMETSAT
(Carrer et al., 2019) — purypa 1.

durypa 1. CymapHa cnbHYeBa paanauma Ha 5-3-24r 13y

Cnep, npepaboTka KbM MNPOCTPAHCTBEHA MpeXKa C
pesontouma 4 KM BCUYKK MoJIeTa € BXOAHA MHPopMauma
Ce 3anucBaT B TEKCTOB BUA B peslauMoHHa 6a3a AaHHW
cbc ctbnka 1 uac. Tosa nNoO3BOAABA MHOFOKPaTHO
M3MN0/3BaHE Ha AAHHWUTE KaKTO 33 WMHMLMAAU3MPaLLM,
TaKa 1 3a NPOrHO3HM XMAPONOTUYHM CUMYNALMM,

Bmopusam eman Ha  paboma BK/tOYBA
aBTOMaTM3MpPaHO CbCTaBsHe Ha dalinoBeTe C BXOAHUTE
OaHHW U NapaMeTpu 3a XMAPONOrMYHaTa cMmynaums u
CTapTMpaHe Ha YMc/eHaTa NPorHo3a noj onepauMoHHa
cuctema Linux.

Tpemuam eman ce 3ageicTBa cief NPUKIOYBaHE
Ha M34YUCNEHMATA HA BOAHWUTE KOJIMYECTBa W/IM HUBA,
KaTo pes3ynTaTuTe ce 3anucBaT OTHOBO B PeflaLMOHHA
6a3a [aHHM 33 W3M0/3BaHE MPWU CbCTABAHETO Ha
XMApoaornyHaTa NporHosa.

Pesyntatu u nssogm

OnucaHaTta cxema Ha pabota (¢ur. 2) e yacTUyHO
WAM  M3LAN0  NPWIOMKEHA B XMAPOJOrMYHUTE
nporHosupaLm cuctemm »Mapuua—-TyHaxKa“,
ARDAFORECAST (Artinyan et al, 2014) n FLOODGUARD.
CblLUEeCTBEHOTO NPeaMMCTBO Ha TO3M MeToA Ha paboTa
e, Ye B KpaTKMUTe CPOKOBE, HEOHXOAMMM 33 U3TOTBAHETO
n ny6/aMKyBaHeTO Ha MPOrHO3aTa 3a BWCOKM BOAWN W
HaBOAHEHMA, XMAPON03MTE pa3nonaraT ¢ roToB NPOAYKT
Ha eKpaHa Ha KOMMIOTbpa, KaTo OBWKHOBEHO He ce
Hafiara gonbaHWUTEeNHa 06paboTKa Ha MHbOPMaUUATa.
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durypa 2. TunmsmnpaHa 610K cxema 3a aBTOMaTU3MPaHO
ynpasaeHne Ha XMAPOAOrMYHa NPOrHO3Ha cucTeMa

Nurtepatypa

Artinyan, E., Vincendon, B., Kroumova, K., Nedkov, N.,
Tsarev, P., Balabanova, S. and Koshinchanov, G.
(2016). Flood forecasting and alert system for Arda
River basin, Journal of Hydrology, Vol. 541, Part A,
Pages 457-470, ISSN 0022-1694:
https://doi.org/10.1016/j.jhydrol.2016.02.059

Carrer, D., Ceamanos, X., Moparthy, S., Vincent, C.,
Freitas, S.C. and Trigo, I.F. (2019a). Satellite retrieval
of downwelling shortwave surface flux and diffuse
fraction under all sky conditions in the framework of
the LSA SAF program. Remote Sensing, 11, 2532:
https://doi.org/10.3390/rs11212532




OCHOBHM BENIMYUHU npu onpegenAaHe Ha MOMEHTHUTE BOAHU KOo/1n4yecTBa

NpPU OTKPUTU PEYHU TEeUYeHUA
M. AHrenos*

JenapTameHT ,Xuaponorua“, HaumoHaneH MHCTUTYT MO METEOPOAOTUA U XNAPOIOTUA
Knto4oBu Aymu: 800eH MOMOK, 8eaAUYUHU, CKOPOCM, U3MepP8aHe
*email: plamen.angelov@meteo.bg

BbBeaeHue

®usmyHaTa BEMYMHA Ce U3MEPBA CbC CNELMaNN3MpaHn
TEXHUYECKU CpeacTBa, HapeuyeHu CpeacTBa 3a UsMep-
BaHe (M3mepBaTe/HW ypeau WAU CUCTEMMU OT ypeam).
MpU OTKPUTU PEYHWU TEeYeHUA OCHOBHUAT OOEKT Ha
HabnlogeHVe e BOAHMAT NOTOK. OnpeaensaHeTo Ha
BOAHOTO KOJIMYECTBO € CbBKYMHOCT OT MpecMATaHe Ha
BE/IMYMHU, YNATO CTOMHOCT CE MEHW BbB BPEMETO.

B Tasu TemaTuKa Wwe 6baaT pasrnefaHn BeANYUHM,
KOUTO MNpSAKO Cce OTHAacAT KbM OnpejensHeTo Ha
BOAHOTO KOJIMYECTBO, KaTO CKOPOCT HAa MOTOKa, Abnbo-
YMHa Ha NOTOKA, HaK/IOH Ha BOAHATa NMOBBPXHOCT, KaKTO
n 6espasmepHu BeanUYMHU (KoeduumeHTH), npeumsu-
paLLyn KpaliHUA pesyaTaT Ha U3YUCIEHME.

MeToponorusa

MeTon Ha xuagpomeTpuyHoTo BuTAO (dpur. 1).
N3mepBaTeneH ypea, KOWTO pearnpa Ha CKOPOCTTA Ha
BOAHOTO Te4YeHMe B To4ykaTa, KbAeTO Cce Hamupa
CeH30pHaTa My oc. Y Hac MacoBO Ce M3No/i3BaT Mexa-
HUYHUTE XUAPOMETPUYHM BUTNA, NPU KOUTO TEYEHUETO
npeausBMKBa BbPTEHE Ha BMHTOBA MNepKa C briosa
CKOPOCT, MPONOpPLMOHA/IHA Ha CKOPOCTTa Ha TEYEeHUETO.
Mpn TO3M meTon TpaAbBa [fAa ce umMa npeaBus
AbnboymHaTa Ha peyHus npodun, 3a fa 6bae cnaseHo
YCNOBMETO HA U3mepBaHe B 1, 2 uam 3 TOYKM, @ UMEHHO
0.2 h,0.6 h1n 0.8 h, h— agbnbounHa Ha NoToKa.
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durypa 1. XuapomeTpu4HO BUTNO

OnpegensHe Ha AbAOOYMHUTE B MepWIHATA 30HA HA
BOAHMA MOTOK. TYK MMa HAKO/MKO Bb3MOXHOCTM 3a
usmepsaHe. Halt-neceH ©n ypobeH HauMH e
XMAPOMETPUYHA WaHra. Tasu WaHra e pasrpadeHa B
MeTpu W caHTumeTpu. OBUMKHOBEHO LWaHrMTE ca C
Ob/MKMHA 5—6 MeTpa M XMAPOMETPUYHUTE BUTNA MABaAT
B KOMMIEKT C TAX (ur. 1).

OnpegensaHe Ha AbNA6OYNHUTE YPE3 XNUOPOMETPUYHO
Topneso W WHyp (Kaben), pasrpadeH B MeTpU U
CaHTUMETPU.

OnpegenaHe Ha HaK/JIOHUTE Ha BOAHATa MNOBbPXHOCT.
Tasu 3afaya e OT roNAMO 3HayYeHWe 3a MNpPaBMAHOTO
dopmmpaHe Ha BOAHOTO KOJAMYECTBO MPU BCUUKM

AManasoHn Ha u3mepBaHe. OCHOBHATa 3afjaya e
CHEeMaHe Ha XapaKTepHW TOYKM Ha npoduna Ha pekaTa
ypes HMBENUP OT HOBO MOKOJMIEHWE UK Ype3 HUBOMEpP-
HW peWiky, ,,Bbp3aHM” B ABaTa KpPas Ha OCHOBHUA CTBOP,
N onpegensHe Ha XapaKTePHWA Brb/ Ha HaK/JOHA — B
HAKOM CNy4yam MoXe Aa AoCTUrHe 2—3 rpaayca.

3apaya Ha Mepaya e MNPaBWIHOTO OTYMTAHE Ha
HMBOMEpHaTa peiKa, pasrpadeHa npes 2 cm, ¢ AbA-
YKMHA B 3aBUCMMOCT OT TEPEHA U peyHua cTeop (dur. 2).
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®urypa 2. HuBomepHa pelika

be3spasmepHu KoedpULMEHTU, OKa3BaLLM BANAHME Ha
napameTpuTe Ha M3MepBaHe: rpanaBuMHa MNog BoAHaTa
MOBBPXHOCT, BOAOPacAHn, bperosu KoedUULMEHTH,
3aBMCELLM OT XapaKTepHUs CTBOP, M He Ha MnocnegHo
M#ACTO — OKOJIHA TemnepaTypa.

Pesyntatu n nssogmu

OcHOBHaTa 3aflaya Ha Mepaya e npeacTaBeHa Ha
¢durypa 3. B Hea ce BWMKAAT XapaKTEPHU TOYKM Ha
nsmepsaHe. CxemaTta AaBa ficCHa NpeAcTasa 3a U3BbPLL-
BaHWTE TePEHHN U3MepBaHMS.

(upoymHa Ha pexara
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®urypa 3. Cxema Ha XapaKTepPHM TOYKN HA U3mepBaHe

BnaropgapHocTu: Kbm Kosierute XMAposo3n 3a BCUYKM
TPYAHOCTU M HeBom!

Nuteparypa

AHrenos, Mn. (2016). WHoBaTMBHM MeToaM 3a
XMOPOMETPUYEH MOHUTOPMHT. MnaaekKku HayuyeH
dopym, BTY ,, Togop Kabnewkos”.

MoHes, E. (2004). YucneHu wu3cnefdBaHua BbPXY
XMAPOMETPUYHMA MOLEN Ha BOAHOTO KO/MYECTBO
npu 6e3HanopHU TeYyeHWA B MPU3MATUYHM ferna.
BodHu npobnemu, 34, 2004, UBM — BAH.
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MuHMManeH oTToK B pevyHuna Bogocbop Ha peKka Orocra
b. Byukos*

[enaptameHT ,Xuaponorua“, HauyoHaneH MHCTUTYT MO METEOPOOTMUA U XNAPONOTUA
KNo4oBu Aymu: MUHUMAseH peyeH ommok, obe3neyeHocm, usmeHeHus, p. Ozocma
*email: borislav_vuchkov87@abv.bg

BvBeaeHue

MUWHUMANHUAT  peyeH OTTOK €  CTaTUCTMYecKa
XapaKTePUCTMKA Ha PeYHUTE TeYeHUs, KOATO MapKupa
€HO OT rPaHMYHUTE CbCTOSHUA Ha BoOAHWUTE obemMu.
MpoyuBaHeTo 0bxBaLla peyHus Bogocbop Ha p. OrocTa,
KOMTO Cce Hamupa B cCeBepo3anagHaTta 4acT Ha
[JyHaBckua BogocbopeH baceiH. KaTo peka, npoTuyalla
npes yMepeHOKOHTUHEHTaNHaTa KAMmaTMyHa obnacT,
p. Orocta ce oT/MYaBa C YMEPEHOKOHTUHEHTaNEH TUN
OTTOYEH PEXMM, 32 KOWTO Ca XapaKTEPHWU TPU OTTOYHM
dasm — nponetHo NbAHOBOAME, NATHO-€CEHHO
MasnioBogme u npexogHa ¢asa npes eceHUTe mMeceum, ¢
OTTOYEH MAKCMMyM Mpe3 M. Maill U OTTOYEH MUHUMYM
npes aBrycr.

MeTtopgonorusa

XnapometpuyHata Mpexa BbB Bogocbopa Ha
p. Orocta e cbCTaBeHa OT OCEM XWUAPOMETPUYHMU
CTaHuMu. WM3uucnaeaT ce CTaTUCTUYECKM XapaKTe-
PUCTMKK Ha exkefHEeBHMA MUHMMAEH OTTOK 3a Nepuojaa
1989-2019 r.,, Mece4yHOTO pasnpegeneHne Ha
MWHMMANHUA OTTOK 3a nepuoga 1981-2019 r. wu
€KO/IOTMYHUAT OTTOK C pas3ivyHa obe3neyeHOCT 3a
nepmoga 1981-2019 r. MUHMMANHUAT OTTOK ce
onpegena 3a pasnM4yHuN Bpemesu nHtepsanm — 1-, 3-, 7-,
30- 1 90-4HEBHM NepMOAM C Hal-MaK1 BOLHWN 0bemu U
NoBTOPSEMOCT Ha  onpegeneH  6poi  roguHum.
MeceyHMAT MUHUMANEH OTTOK € onpenenieH KaTo Haw-
MasikaTa CTOMHOCT Ha MeCceyHMs OTTOK 3a nepuosa
1981-2019 r. CneumnduryHa 0cobeHOCT Ha oueHKaTa Ha
€KO0/IOrMYHMA OTTOK € HeobXoAMMOCTTa OT onpesenaHe
Ha  HEroBMTE  XapaKTEPUCTUKM NpU  Hal-BMCOKa
BEPOATHOCT Ha npoaBa. 3a uenTa ca MNOCTPOEHMU
eMMUPUYHM  KPWMBM  Ha  BEPOATHOCTUTE,  KOWUTO
npeAcTaBaT 0b6e3neyeHoCcTTa Ha EKONOTMYHUS OTTOK BbB
Bogocbopa Ha p. Orocra.

Pe3syntatu u ussoau

ABCONOTHUAT MUHUMANEH OTTOK BbB Bogocbopa Ha
p. Orocta 3a nepmoga 1989-2019 r. He ce M3meHA
3aKOHOMEpPHO C HapacTBaHe Ha cpeaHaTta HagMOPCKa
BMCOYMHA M C NJOWTA HA pedyHuTe 6acerHn. B LWMpPOKK
rpaHUuUM ce KonebanaT CTOMHOCTUTE Ha TpuaHeBHMA (3Q),
ceaempgHeBHua (7Q), TpupecetaHesHua (30Q) wu
nesetaecetaHeBHUA (90Q) MMHMMaNEH pedyeH OTTOK.
ABCONOTHUAT MUHUMANEH pedyeH oTToK (1Q), KakTo (3Q)
n (7Q), ce peructpupa Hal-yecto npe3 aBrycT MU
cenTeMBpM NPU BCUYKKU NOABOAOCOOPU B rpaHULMTE HA

peuHua H6aceliH Ha p. Orocta, npes aBrycT-cenTemMBpu U
centemBpu-okTomepu npu (30Q) v (90Q). Npossute Ha
MWHUMANHUA PeYeH OTTOK HEeBWHArM CbBMafaTt C Hal-
ManoBOAHUTE TOAWMHKW, KOETO e OTpaXeHwe Ha
HecbBnajeHMeTo Ha BOAHOCTTa Ha roguHata C
BBTPELHOrOAUIIHOTO pasnpeaesieHne Ha peyYHnsa OTTOK
M eKCTPEeMHUTE CTOMHOCTM Ha  pPeYHMA  OTTOK.
EKO/IOFMYHUAT OTTOK € MOJNyYeH ypes3 onpefensHe Ha
10% oOT cpeAHUA MHOTOroAulIEeH peyeH OTTOK (10%@)
BbB Bogocbopa Ha p. OrocTa 3a nepuoga 1989-2019r.

40.0 md/s
30.0
20.0
10.0

0.0

durypa 1. Xugporpad Ha rogmLLHMA OTTOK
Ha p. OrocTta — c. byTaH, 3a nepmnoaa 1981-2019 .

B MHOroroguMwHuA xof Ha peyHuMA OTTOK Ha
p. Orocta npe3 nepuoga 1981-2019 r. ce Habnwogasa
TEHOEHUMA 33 YyBE/MYaBaHE HA TOAMLIHUTE BOAHMU
obemn, KouTO npoTuyaT npe3 pekata (our. 1).
YBennyenuneto e cneg 2005 r.

BnarogapHoctu: npo¢d. Henm Xpwuctosa, gou. EneHa
boxunosa.

Nutepatypa

KnnmaTnueH cnpaBoYHuMK. Banexu B bvarapus (1990).

MapuHos, U. (1959). MUHMUMaNeH OTTOK Ha pekute B
Bbbvarapua. Tp. XM, IV, 101-166.

MapuHos, WU. (1961). MMHMManeH OTTOK M NpecbxBaHe
Ha pekuTe (165-192). B: Xuaponorus Ha bbarapus.
Codusa: Hayka u uskyctso.
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MHTepHeT npunoXxeHue 3a paHHO npeaynpexXgeHne 3a HaBogHEHUA B pP. Mapwu,a,

p- TyHaka v bana peka
B. Muxes™, M. Lapes!

lduanan Nnosams, HaLumoHaneH MHCTUTYT NO METEOPOIOrMA U XMAPOAOTUA
KNto4uoBM AYyMU: XUOPO102UYHA MPO2HO3d, UHMEPHEM MpusoXeHuUe
*email: blagovest.pizhev@meteo.bg

BvBeaeHue

MPOrHOCTUYHUTE  XMAPONOTUYHM  MOJAENU, YCbBbP-
WweHcTBaHM no npoekta FLOODGUARD, obxsawart 42
pPEeYHM NYHKTA, KaTo NpeAcTaBAT e4HOYacoBM AaHHU 33
BOAHUTE HWBA WAN BOAHWUTE KO/MMYECTBa 3a MeT AHM
Hanpes BbB BpemeTo. Ypes WMHTEepHEeT CTpaHuuaTa ce
npeaocTaBa AOCTbN A0 pe3ynTatuTe OT XUAPOIOXKKUTE
nporHo3Hn mogenu Mike-HYDRO RIVER wu SURFEX-
RAPID, wu3nonseaHW pecnekTMBHo 3a baceliHa Ha
p. Mapunua u p. Apga. [aHHuTe ca [AOCTbMHMU
nocpeacTBOM KapTa Ha bbarapma ¢ Bu3yanusmpaHu
MapKepu Ha BCUYKM PEYHU MYHKTOBE, KaKTO U 4pe3
AaHHW B rpadmyeH BuA 3a BOAHUTE KOAMYECTBa WM
HMBA Ha BCEKU €MNH PeYEeH MYHKT.

MeTopgonorusa

[JaHHWUTe OT exxeaHEeBHUTE U3UMCIEHNS Ha MoaennTe
ce aKTya/iM3upar ABa NbTu B AEHOHOLWMETO, KOETO AaBa
Bb3MOXHOCT 3a npeuusupaHe Ha WHdopmaumaTa.
Busyanusaumata Ha AaHHUTE OT  XWUAPOJIOXKKUTE
NPOrHOCTUYHM  CUCTEMM €  OCbllUecTBeHa  upes
npegHasHadeHa 3a obulectBeH AocTbn yebcTpaHuua:
https://plovdiv.meteo.bg/floodguard, wn3paboteHa oT
HUMX — ¢unman Mnosgus, cektop ,ABTOMATUM3IUPAHMU
cuctemun m 6asu aaHHu“ (ACBJ). 3a oHarnegssaHe Ha
puUcKa OT BWCOKM BOAM W HABOAHEHME 3aefHO C
NPOrHO3HUTE HMBA WAM BOAHW KOAMYECTBA ce
BMU3yanusnpaT M 3 anapMeHn HMBA, CbOTBETCTBALLM Ha
1%, 5% 1 50% nosTopsemocT (eauH NbT Ha 100, Ha 20 m
Ha 2 roAMHW) Ha MaKCMMaNHOTO BOAHO KOJNMYECTBO
(pur. 1). Mo TO3M HAYMH WHTEPHET CcTpaHuuaTa
npeaocTass Ha noTpebutennte nosesHa MHGopmaums u
yfnecHsBa paboTaTa Um C Hes.

®urypa 1. MporHosnpaHo BOAHO HUBO (BAACHO cnen,
BEPTUKANHUTE IMHUK) B HAAMOPCKA BUCOUMHA B METPU
3a p. Mapwuua, rp. NMnosgms, Ha 10.03.2024 r.

E)xegHeBHWUTE aKTyanM3aummn Ha NPOrHO3HUTE AaHHM
B 10:45 n 22:45 GMT +2 (3MmHO Bpeme) ce 3apexaaTt
ANHaMMYHO B yebcTpaHuuaTa ypes codTyepeH CbpBbp,
KOMTO C/Y)KM 33 NPEHOC Ha JaHHUTE OT 6asa JaHHM KbM
yebcTpaHumuata. [latute u YacoBeTe B MEHIOTO 3a U36op
Ha NPOrHO3HW [AAHHM Ce aKTyanusuMpaT aBTOMATUYHO
BCEKM [eH, KoeTo fJaBa WHPopmauua 3a TeKywaTa
nporHosa. B rpaduyeH Bna AaHHWUTE ca NpeacTaBeHU Ha
BCEKM Yac OT AeHOHowMmeTo 3a 5 AHM Hanpea. NWHTepHeT
NPUNOXKEHNETO € M3NbJIHEHO 4Ype3 e3uK 3a nporpa-
MupaHe JavaScript, Kato ca W3N0A3BaHW pPa3IUYHU
6MbAMOTEKM 33  AMHAMWYHO  BWM3yanM3MpaHe Ha
AaHHuTe. CodTyepHMAT CbpBbP 3a NpuMemaHe Ha
3aABKMTEe OT noTpebuTtens M npefaBaHe Ha AaHHWUTE
KbM yebcTpaHuuaTa e u3nbiHeH ¢ TexHonorua Node.js.
YebcTpaHuuata n codTyepHUAT CbPBbP Ca MHCTaIMPaHU
Ha CbpBbPHA MaLLUMUHa.

Pe3syntatu n ussogu

OnucaHaTa cxema Ha pabota (pur. 2) e npunoxkeHa B
nHTepHeT npunoxeHneto FLOODGUARD. lMNMpu otBapaHe
Ha yebcTpaHuuaTa TA aBTOMATUYHO NpPaBK 3aABKa KbM
Node.js cbpBbpa 3a nosy4aBaHe Ha HOBM [AAHHMW.
Node.js cbpBbpbT M3Npalla 3asBKa 3a B3eMaHe Ha
AaHHUTe OT 6asa pAaHHW. basata AaHHM uM3npala
AaHHUTe KbM Node.js CbpBbp, CNes KoeTo AaHHWUTe ce
3apexaaT B MHTEPHeT npuaoxeHueto. CblLecTBEHOTO
nNpeavMMcTBO Ha TO3M MeToA, Ha paboTa e, Ye Npu BCAKO
noceuieHne Ha yebCTpaHUUATA Cce 3apexnaaT Hal-
HOBUTE AL @HHW OT NPOrHOCTUYHUA XNAPOOKKN Moaen.
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durypa 2. bnok cxema Ha paboTtaTa Ha UHTepHET
NPUAOXKEHNETO

MNHTEePHET MPUNOMKEHNETO CbC CBOBOAEH AOCTLN €
npeaHasHayeHo ocBeH 3a npodecnoHanncTu,
M3MNBAHABALLM 334ayM, CBbP3aHM C  XWUAPONOTMYHO
NPOrHO3MpPaHe, CbLWO M 3a LMPOK KPbr Mos3BaTenmu,
BKNHOUYMTENIHO OBLMHCKM M 061aCTHU afMUHUCTPaLMUK,
MMWHUCTEePCTBOTO Ha OKo/iHaTa cpeaa u soaute (MOCB),
rg ,MokapHa 6e30nacHOCT M 3aluMTa Ha HaceneHneto”
(MB3H) Kbm MBP 1 rpaxkaaHu.
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PeKOHCTPYKUMA Ha LWOPMOBUTE HaroHU B YepHO mope
N. Hukonosa'’, B. Monbbos?

NenaptameHT ,,MpOrHosun n nHbopmaumMoHHo obcaykeaHe”, HaumoHaneH MHCTUTYT MO MEeTEoPOIOrunaA 1
XMapoaorms
KnouoBu Aymu: wjopmosu Ha2oHu, YepHo mope, surge hindcast (pekoHcmpyKyua Ha WopmMo8uU Ha20HU),
MOPCKO HUBO
*email: lilia.nikolova@meteo.bg

BbBepeHue

AHOManHUTe NOBULIEHNA HA MOPCKOTO HUBO, KaKBUTO
Ca WOPMOBUTE HAroHWM, MMaT noTeHuMana Ja
npeausBUKaT KpanbperKHN HaBOAHEHUA, PaspyLUeHUs u
maTtepuanHu wetn. LLlopmosute HaroHn B YepHo mope
Ca pAQKOCT, B CPaBHEHUE C APYrM MOpeTa U OKeaHuTe,
HO MoraT ga MpPUYMHAT [0 OCeM MbTU NO-fosemMu
BapuauMmnm Ha MOPCKOTO HMBO CNPAMO BCUYKU APYru
npuumHutenn. Nopaau ToBa e Heobxoaumo Ada 6vaaT
M3JaBaHN CBOEBPEMEHHM NpeaynpexXaeHuns, Kakto 1 aa
ce VM3BbpWBAT CUCTEMATUYHM  U3C/NedBaHMA  Ha
LLLOPMOBUTE  HaroHM 3a NO-AbArM  nepuoan no
6bArapckoTo  Kpalibpexue C Uen M3y4aBaHe Ha
KNMMATUYHUTE UM XapaKTEPUCTUKN.

MeTtopgonorusa

HacTtoawarta pabota npeactaBs PEKOHCTPYKLMA Ha
LopmoBuTe HaroHu (surge hindcast), Bavaewm Bbpxy
6barapckua 6par, n e npoabaKeHWe Ha pabortata Ha
Galabov (2020). W3cnegBaHeTo e OCBHLECTBEHO C
NOMOLLTA Ha YucCieHuA ABymepeH mogen Ha METEO
FRANCE, KoWTto pabotu B chepuyHM KOOpPAMHATU U ce
XapaKTepusmMpa C NPOCTPAHCTBEHA pasfdenuTenHa
cnocobHoct ot 1/30° u cTbnka no spemeTto oT 1 vac.
BxogHuUTe AaHHWU Ha MOZEena KaTo BETPOBUTE MoJsieTa Ha
10 m Hag YepHO MOpe WM CPeaHOTO HanAraHe Ha
MOPCKOTO paBHWLWE C€a NOJAYyYeHU OT aTMochepHus
peaHanus EPAS.

PeKOHCTpYKLMATAa Ha  WOPMOBUTE  HAroOHW e
peanusmpaHa 3a nepuoga ot 01.07.1950 r. pgo
31.05.2020 r., KaTo M3XOAHUTE AaHHW Ca NpeacTaBeHu
33 TOYKM A0 Kpaibpexuneto Ha BapHa, Npaknu, byprac,
AXTOMO/, HaMMpalLM ce Ha AbNO6OYMHA B WM3YUCIU-
Te/siHaTa MpeXKa oKoao 5 m.

Pesyntatu u ussoau

C uen pa ce oUEHAT NPOMEHUTE B MHTEH3MBHOCTTA Ha
LLOPMOBUTE HArOHM W YecToTaTa MM 3a TO3M
70-roguweH  nepuos  ca  ONpefeneHu  KaKTo
MaKCUMaNHUTE TOAMWHW MNOBULIEHUS HAa MOPCKOTO
HWBO B Pe3yNTaT OT LOPMOBUTE HArOHM, Taka U HAKOM
KYMYNATUBHN XapPaKTEPUCTUKM KaTo oblmns 6Gpoi u
obwaTta rogulHa NPOAB/IKUTENHOCT HA C/lyyYaute C
LLLOPMOBW HAroHW, XapaKTepusnpallm ce ¢ NoBuULLEHUNE
Ha HMBOTO Hag onpegeneHn rpaHuumn — 40 cm, 60 cm un
80 cm.

MopenHute  pe3yntatM  NOKasBaT  Hal-ronamo
NnoBuLIEHME Ha MOPCKOTO HWBO 3a BapHa, Mpakan wn
Byprac npes 2012 r., a 3a Axtonon — npe3 1981 r. Hait-
n3pa3eHo e BJNAHMETO Ha LOPMOBUTE HArOHW BBPXY
3anmsuTte Ha Axtonon u byprac.

Tabnnua 1. Bbpon Ha ciayyauTe C MNOBULIEHME Ha
MOPCKOTO HMBO Haj, onpegeneH npar B pesynrtaT Ha
LLLOPMOBU HaroHM

>40cm  >60cm | >80cm >1m >1.2m  >14m

BapHa 348 126 35 6 2 0
Wpaknu 433 175 51 12 2 0
byprac 459 185 49 11 2 1
AxTonon 532 223 65 17 4 2
an o6u.|.aTa rognwHa npoab/IXXUTENHOCT Ha

cny4yauTe C LWOPMOBM MOBULLIEHMA HA MOPCKOTO HUBO Ce
OTKposABa cnabo wm3paseHa oTpuuaTenHa TeHAEHUMA.
MpyM MaKcMmanHata BMCOYMHA HA LLOPMOBUTE HaroHW
ce Habnogasa cnaba nonoxutenHa TeHaeHums. Mpu
No-3HAYUTENHUTE LWOPMOBU HaroHu (Hag 0.80 cm) HAMa
NpuU3HaLyM 3@ NPOMEHM HA MaKCMMasIHaTa BUCOYMHA Un
Ha u4ecToTaTa Ha cbbuTMATa 3a TO3M 70-roauiieH
nepwvoga,.

Burgas

e

®urypa 1. O6Lwwa rogniLuHa NPOABIKUTENHOCT
Ha cnyyvauTe B Byprackua 3anums ¢ NnosuLieHne
Ha HMBOTO Hag 40 cm

Nutepatypa

Galabov, V. (2020). Storm Surges Affecting the Bulgarian
Coast - Study Based on 41 Years Numerical Hindcast.
Proceeding of 1st International Conference on
Environmental Protection and Disaster RISKs, 2020,
p. 311-318: https://doi.org/10.48365/ENVR-
2020.1.28
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OueHKa Ha XMAPONOXKKUTE XapaKTEPUCTUKM OT cob6cTBEeH Boaocbop Ha A3oBupuUTe

B nopeuue AHTpa ot NMpunoxkeHne 1 Kbm 3aKoHa 3a Bogute
E. Boxkunosa*

LenaptameHT , Xugaposnorna“, HauMoHaneH MHCTUTYT MO METEOPOIOTUA U XUAPOIOTUA
KntouoBu aymu: xudposoaus, peyeH 0mmokK, 800HO Kosu4ecmaeo, 8000c60p
*email: elena.bojilova@meteo.bg

BvBeaeHue

HanpaBeHa e oOuUEHKa Ha XWOPONOXKKUTE XapaK-
TEPUCTMKK (NPUTOK) OT cobcTBeH Boaocbop Ha A30BUpHU
B nopeune AHTpa, BKAOYEHM B [IpunoxkeHume 1 Kbm
3akoHa 3a BoauTe. PopmmupaHm ca aBe 6a3mn JaHHU: CbC
CPeAHOMHOrOroAMILIEeH peYyeH OTTOK U C MUHUMANHU
CpefHOMEeCeYHN BOAHWM  KosmyecTBa. MW3bpaH e
pedepeHTeH nepuog 1981-2019 .

MeTopgonorusa

OcHoBHa 33Jaya Npu XMAPONOKKUTE U3CNeLBaHUSA e
npexsbp/isiHe Ha MHbOpPMaLMA OT HabA4aBaHN PeYHM
yyacTbLM KbM HeHabiogaBaHW TakuBa. Yecto /Mncea
WMAM ce pasnonara C 4acTM4Ha W B MOBEYETO C/yYau
HenpeacrasuTenHa MHbOPMaLMa 3a BOAHUTE 06eKTU
KaKTO B pamKuTe Ha BogocbopuTe, Taka M Npu TpaHchep
Ha BOAM MEXKAY TAX.

M3nonsBaH e MeTod, Ha XUAPOJSIONKKA pernmoHa-
nmsaumsa. ObpaboteHM ca gaHHUTE OT MHOpMaAUU-
OHHaTa XMApPONOKKa 6aza.

Pe3syntatn 1 nssoam

AHaNU3NPaHNW Cca CPEeAHOMHOrOrogMILIHN  BOLHM
KOAMYecTBa M MNpU HaauvuMe Ha AaHHU — MUHUMANHO
cpefHOMeCceYHOo BOAHO KO/ZIMYECTBO (c 95%
obesneyeHocT). T[pUNONKEH € pervMoHanusauuoHeH
noaxoA, Kato ca W3NON3BaHW pPerncrpuMpaHu Habto-
AEHVA B XMAPOMETPUYHUTE CTAHLMM OT MpexKaTa Ha
HUMX.

M3BbpLUEHM Ca XMAPOOKKM aHaNn3n U 0B6OCHOBKM,
KaTo € HanpaBeHa pernmoHanM3aumMa 3a OLEeHKa Ha
XUAPONIONKKUTE XapaKTEPUCTUKM (MPUTOK) OT cobcTBeEH
Bogocbop Ha Asosupute ,An.  Ctambonnicku,
Moskosun®, ,ActpebuHo” u ,Xp. CMUPHEHCKU” oT
Bogocbopa Ha p. AHTpa (dur. 1), cbobpasHO C
MpunoxeHune 1 Kbm 3akoHa 3a BoguTe.

OnpeneneHntTe BOAHW  KO/AMYeCTBA  OTpasAsaT
peanHo ¢GoOpMMpaHMA OTTOK KbM CbOTBETHUTE CTBO-
poBe MpWM HaAMuMEe Ha pPasNIMYHUM BUAOBE aHTPO-
NOreHHN Bb34EWCTBUA, OTPa3eHN NpuM M3IMepBaHMATa
B CbLLECTBYBALWMTE XUAPOMETPUYHM CTaHUMMK. [ony-
YeHuTe pesynTaTuTe CbOTBETCTBAT Ha CbCTOAHWETO Ha
oTToKOpopMUpaLLMA  KOMMNEKC 33  pedepeHTHUsA
nepuoga,.

durypa 1. Nopeune AHTpa

BnaropapHoctu: ToBa M3C/iefBaHe € OCbLLECTBEHO B
paMkuTe Ha npoekT ,OueHKa Ha XWOPONOXKKUTE
XapaKTePUCTUKN OT cobcTBeH Bogocbop Ha A30BUPUTE
ot [punoxeHne 1 kKbm 3akoHa 3a BoguTe -—
CPEeAHOMHOrorogMWHO  BOAHO KOJIMYECTBO U Npu
Ha/MuMe Ha [aHHW HAa MWUHUMANHO CPEeaHOMECEYHO
BOAHO KosinyectBo ¢ obe3sneyeHocT 95%“, duHaHcupaH
ot MOCB no un. 171 ot 3B.

Nutepartypa

Bojilova, E. (2019). Average annual river discharge
assessment, Yantra river, North Bulgaria. E-book
with full paper from XXVIll Conference of The
Danubian Countries, 6-9 November, Kiev, Ukraine,
pp. 67-72, DOI: 10.13140/RG.2.2.32050.02248.

Bojilova, E. (2023). Statistical analysis of Yantra river
flow. Proc. International Multidisciplinary Scientific
GeoConference SGEM’2023. 167-174.
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MeToauM 1 AaHHM 33 OLEHKA Ha BOAHOTO CbAbp’KaHUe B CHera

3a oNTMuMuU3InpaHe Ha ynpassieHUeTo Ha A3osupuTte
I'. KowwnHyaHosY, C. CtoaHoBa *

1NenapTtamenT ,MporHo3m n nHdbopmaLmMoHHO obcnyeaHe”, HaumoHaneH MHCTUTYT No MeTeopoaorusa U
Xuaponorua
KntouoBU Aymn: CHeXHa MNoKpUBKaA, 800HO CbObpxcaHUe 8 cHeaa (SWE), cameaumHa uHgopmayus,
MOHUMOPUH2 HO CHEXCHA MOKPUBKA
*email: georgy.koshinchanov@meteo.bg

BvBeageHue

MOHUTOPMHIBT HA CHEXHATa MOKPMBKA € OT peLLaBallo
3HayeHMe 3a OUEeHKa Ha MNOTeHUMANHUA MPUTOK KbM
A30BUpUTE. 33 M3MepBaHe Ha AbA6OYMHATA Ha cHera,
onpegensHe Ha BOAHWMA eKkBMBaneHT (SWE) wu
NAbTHOCTTA Ha CHera Ce W3MN0/3BaT KaKTO Ha3eMHMU
M3mepBaHuA, Taka W 6e3KOoHTaKTHa uMHbOopPMauma
(catenntHa nHdopmauus).

MeTtoponorusa

B Hactoswara pa3paboTka e npeAacTaBeHo
u3cneABaHe Ha Ha/AMYMETO Ha CHEXHM 3amacu BbB
Bogocbopa Kbm fA3. ,CTygeHa”. B u3cneaBaHeTo ca
BK/IIOYEHN KaKTO cO6CTBeHUAT Bogocbop, Taka MU
BoAoCbopuTE HaZ BOAOXBaljaHMATa Ha ManakapuIcKu
n Bnagaicku kaHanu (¢wur. 1), cboTBeTHo ¢ naow, 103.3,
8.9 1 32.1 km?, nam obwo 144.3 km?.

durypa 1. CobctBeH Bogocbop Ha f3. ,CTyaeHa”
3aeflHO C BOAOXBALLaHMATA Ha MManaKapUicku u
Bnafaicku KaHanm

M3non3BaHM ca pasInyHU MeToaM 3a U3YMc/ABaHe
Ha CHEXHWTEe 3anacu: MeTeopPOoNOrMyeH aHanmM3 ¢
Bucoka pesontoumsa (FocnoguHos, 2012), KoWTo
nM3nonsea MHpopmauma oT mpexata Ha HUMX, B
cbyeTaHme ¢ mogena ALADIN-BG; gaHHu ot EFAS —
msxon ot mogena LISFLOOD, gaHHM oT npoaykta H13,
pa3paboTeH B paMKkuTe Ha npoeKkta HSAF.

Pe3syntatn u nssoau

B TabnuueH Bug (Tabn. 1) e nokasaHa cpegHaTa
AbnbouymHa Ha cHera cnopeg FocnogmHos (2012) Ha 16
anpun 2021 n 2022 .

Tabnuua 1. CpegHa Abn60YMHA Ha CHEXKHATa NOKPMBKaA
CpegHa gbpn6ounHa Ha

CHEMHaTa NOKpMBKa, [cm]

Jfara 2021 2022

16-anpun 30.2 16.2

3a wu3uncnsBaHe Ha obema BoAa B CHeXHaTa
MOKpMBKa e usnonssaHa ¢opmynata: V = A.z.p.10 (1)
KbAeTo,

V — 06emMbT BOAa, CbAbPrKaLL, Ce B CHEXHaTa NOKPUBKa
BbB Bogocbopa [m3];

Z— CpefiHa BUCOYMHA HA CHEXHaTa NoKpmBeKa [cm];

p — NABTHOCT Ha cHera [kg/m?3].

B pasnuuyHMTe 4YacTM OT BOLOCOOpa MOXe Aa Mma
30HM C HOBOHABANAN CHAr (OBMKHOBEHO C MO-HMCKA
NABTHOCT) MM TaKMBA C NO-CTap CHAr (C MO-BMCOKa
nabTHOCT) (Bruland et al.,, 2015; Sturm et al.,, 2010).
Mpuema ce, 4e cpegHaTa NABTHOCT Ha CcHera 3a
pasrnegaHua nepuon e mexay 250 u 350 kg/m?.
Ob6embT BOoAa KaTo BOLEH €KBMBAJIEHT Ha CHera BbB
Bogocbopa Ha A3. ,CTyaeHa” cnopen npeanaraHata
meToauKka Kbm 16 anpun 2021 n 2022 r. e NoKasaH B
Tabnuua 2.

Tabnvua 2. BogeH eKBMBAJIEHT Ha CHera BbB Bogocbopa
Ha a3. ,CTyaeHa”

NabTHOCT Ha cHera|  o6em [min. m¥]

.
kg/m’] 201 2022
250 10.9 5.8
300 131 7.0
350 153 8.2

MoaennpaHeTo Ha CHErOTONEHETO e OT CbLLEeCTBEHO
3HayeHUWe 3a onpeaenaHe Ha NPUTOKAa OT CHeroToneHe
KbM A30BMpuTe. C M3N0A3BaHE Ha XMOPONOXKKM MOAENN
morat ga 6bpart pgeTtalsHO uM3cnedBaHWM He camo
Pa3/IMYHU XMAPONOrNYHN NpoLecy BbB Bogocbopute —
reHepupaHe Ha OTTOK, MHOUATPALMA, HO U faa ce
npocaeau ABUXEHWETO Ha BodaTa BbB BogocHopa KbM
A30BMpa M Aa 6bae oueHeH TOYHO NMPUTOKLT.

Nurtepatypa

focnoaunHos, M. (2012). HaunoHaneH meTeoponornyeH
aHanu3 c Bucoka pesontouma (HMABP). TexHuueckn
AOKnag ot rogumwHua porosop HUMX — MOCB,
Codwua.

Bruland, O., Farevag, A., Steinsland, I., Liston, G. E.,
Sand, K. (2015). Weather SDM: estimating snow
density with high precision using snow depth and
local climate. Hydrology Research, 46(4), 494-506.

Sturm, M., Taras, B., Liston, G. E., Derksen, C., Jonas, T.,
Lea, J. (2010). Estimating snow water equivalent
using snow depth data and climate classes. Journal
of Hydrometeorology, 11(6), 1380-1394.



HaBogHeHuATa B bbarapua npes 2023 roanHa
B. CtosHoBa'", I'. KowwnHyaHoB?

NenapTtameHT ,MporHosu n nHbopmaumoHHo obcaykeaHe”, HaumoHaneH MHCTUTYT MO MeTEeopOoaorusa 1
Xxmaponaorua
KnouyoBu aymu: HagoOHeHUs, apxus Ha HasoOHeHus, TMC 6a3a OaHHU
*email: vesela.popova@meteo.bg

BbBegeHue

EAHM  OT Hali-yecTo cCAyyBalUTE Ce€  EKCTPEMHMU
XUOPONOXKKN  CbbUTMA  ca  HaBogHeHuATa. Te
npeacTaBaABaT CEPUO3HA 3an/iaxa 3a YOBELUKUA XKUBOT
M MOraT Ja [AoBeAaT A0 3HAuMTeNHUM LWeTu Ha
MMYLLLECTBO, WHPPACTPYKTYpa, CE/NCKO CTOMaHCTBO,
OKONIHa cpeja W KyaTypHO Hacneactso. [lpes 2023
rogMHa HaBOAHEeHUATa 6sxa cepuoseH npobiem B
MHOro CTpaHu no ceeTta. Bbnpekn ye Tasm roguHa ce
XapaKTepusnpa Kato cyxa 3a bvarapusa, B To3m nepuog
MMa perucTpupaHu ronam 6poit HaBOAHEHWA, KOUTO
[0Bef0Xa A0 3HAYUTETHU LWETU U CMBPTHU Cay4dau.

MeToponorusa

HanpaseH e nperneg Ha cnyynante ce HaBOAHEHMUA
npe3 2023 roguHa. MpeacraBeHO e pa3npenesieHNETo
Ha eKCTpemHuTe cbbuTMA no Bpeme, TuN MU
MECTOMO/IO}KEHNE, KaKTO M BU3yanu3auUMA Ha AaHHUTE
BbB BWA4 Ha KapTa, cb3gageHa B [UC cpepa.
AHanM3MpaHM ca OCHOBHUTE NPUYMHK, AOBENN A0 Te3un
HebnaronpuATHU cbbuTnsA. OcHoBHaTa MHboOPMaLMA U
AaHHUTe, U3MoN3BaHM B pa3paboTkaTa, ca OT apxmBa Ha
HaBOAHEHMA, Cb3JafeH M nNoaabpXKaH B HaumoHanHmA
MHCTUTYT NO meTeoponorua u xugponorna ot 2016 r.
Hacam (Balabanova et al., 2019).

Pe3syntatu 1 nssoam

Mpe3 2023 rogyHa ca perncTpupaHm 52 HaBogHeHUsA
Ha TeputopusTa Ha cTpaHata (¢ur. 1). Te «ca
KnacuuumpaHm no T1nN, Kato 16 oT TAX ca AbXKAOBHM,
25 — NOpoMHKW, 9 — peyHu, M 2 ca KombuHaums oT
NOPOMHO N PEYHO HABOAHEHME.

[lBa ca OCHOBHUTE Nepuoau OT U3MUHANATA FOAUHA,
C KOUTO e 6bae 3aNoMHeHa TA NO OTHOLWEHWE Ha
HaBoaHeHuATa. MbpBMAT e Npe3 mecel, IOHKU, KoraTto ca
pernctpupann 40 HaBogHeHuA. lo-ronamarta yacTt oT
TAX Ca PEerucTpupaHu npuM CUHONTMYHM OBCTAHOBKM B
nepnoaute 1-3, 15-16 n 24-25 10OHM N ca OCHOBHO B
palioHa Ha Ceepo3anagHa bbarapus (BogocbopuTe Ha
pekuTe BoWHuwKa, Apuap, J/lom, LUmbpuua, Orocta u
Nckbp). Mpu Te3n HaBOAHEHWA ca HAHECEHM MHOro
LWeTM Ha YacTHa cobCTBeHOCT, MHOPaACTpyKTypa MU
cTonaHcTBo. OCHOBHA NPUYMHA 33 Te3W HaBOAHEHMA ca
MHTEH3MBHU U MNPOADB/KUTENHN BaNeXu OT AbXKA, B
CbyeTaHMe C BUCOKA MOYBEHA BNAXKHOCT.

BpemeTo oT 4 g0 6 centemBpu e BTOPUAT Nepuog, B
KOMTO BHMMAHWETO Ha BCUYKKM bBelle HaAcoYeHO KbMm
C/lyyBaWmUTE Cce HaBOAHEHWsA B paloHa Ha HOHOTO

YepHomopue. B pe3yntaT Ha eKCTPeMHM BajeXum Ha
5 centemBpu ce HaBOAHABAT MHOrO OT HaceneHwuTe
MecTa M KbMMMHIM B 06wMHa Lapeso (c. JloseHel,
rp. Uapeso, c. Bapsapa, rp. Axtonon, c. CnHemopew,
c. Pe3oBo, c. Koctu, KbmnuHrute HectnHapKka u Apans).
3anetn uan paspylueHun ca roaama 4acTt oT NbTuwaTa B
oblwmHaTa. M3BbplwBa ce eBaKyauua Ha KuTeam u
TYPUCTN B 3acerHaTuTe paiioHW. ToBa e eAHO OT HaM-
TEXKUTE HAaBOAHEHWA B CTpaHaTa, KOeTo AoBene OCBeH
A0 MHOMo WeTn M Ao 3arybata Ha YeTUPU YOBELLKM
YKMBOTA.

HaeopHeHun npes 2023 .
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Fipasiniin sa BACERORS ANPEREAR
Tpasiniyn s Blmrapss

®urypa 1. MecTononoxeHne 1 TMN Ha HaBOAHEHUATa
npes 2023 roanHa

YecToTaTta Ha ronemmuTe HaBoAHEHUA Ce e yBeanunna
3HauMTENHO npe3 XX BeK M Tasu TeHAeHUMA ce OYaKea
na npogbmkmn (Milly et al., 2002). ExerogHoTo
cbbupaHe M aHanM3npaHe Ha HaAMYHaTa MHbOopMaumn
3a C/Y4USIM Ce HaBOAHEHUs AOMpUHacA 3a no-gobpo
pa3bupaHe Ha GaKTOpUTE, KOUTO BOAAT 4O EKCTPEMHMU
cbbuTMA B Bbarapus, 3a onpeensHe Ha MepKuTe 3a
ajanTvpaHe KbM 6bAELWOTO M3MEHEHME Ha KaumaTa M
3a oyepTaBaHe Ha TeHAEHUMM Ha 3anjaxata oT
HaBOAHEHMUSA.

Nurepatypa

Balabanova, S., Koshinchanov, G., Stoyanova, V., &
Yordanova, V. (2019). GEODATABASE FOR
OCCURRED FLOODS TO SUPPORT PRELIMINARY
FLOOD RISK ASSESSMENT. International
Multidisciplinary Scientific GeoConference: SGEM,
19(3.1), 225-232.

Milly, P. C. D., Wetherald, R. T., Dunne, K. A, &
Delworth, T. L. (2002). Increasing risk of great floods
in a changing climate. Nature, 415(6871), 514-517.



M3cnepBaHe HA Mogyna Ha OTTOKA BbB Bogocbopa Ha peka OrocTa
K. MiobeHoBa*

OenaptameHT ,,Xuaposorna“, HauMoHaneH MHCTUTYT MO METEOPOIOTUA U XUAPOIOTUA
Kntouosu aymn: modysa Ha ommoka, sodocbop, peka O2ocma, Kapmu, KAUMamu4Hu npomenu, MC
*email: krassimira.nacheva@abv.bg

BbBepeHue

M3cnepBaHeTo MMa 3a Len ga npocneam UsSMeHeHuATa B
MOZyna Ha OTTOKa, HacTbnuAM BbB BOAOCOOPHMA
baceliH Ha p. Orocta B cpeaata Ha MUMHanua BeK. Ha
MbpBUA eTan OT aHasM3a ca CpaBHEeHU ABa nepuoaa, 3a
KOUTO MMa NybBAMKyBaHM KapTW Ha moAy/ia Ha OTTOKa
(1935/36—-1954/55 xuaponoskka roamHa uM 1951-1965
r.).

MeTtoponorusa

KapTaTa ,,Moayn Ha roguuHns oTTOK”, nomecTeHa B
XnAponoxKku atnac Ha HP Bbarapua, e uspaboTteHa Bb3
OCHOBa Ha JaHHM 3a nepuoga 1935/36-1954/55
XUOPONOXKKA roguHa (nbpeu nepuoa). Mpu HelHoOTO
CbCTaBAHe ca  WM3NON3BaHW  pJaHHMTe oT 186
XMAPOMETPUYHMU CTaHuMW. Ha Hesa ca w3obpaseHn
M30/IMHMM 3@ MOAY/IM Ha OTTOKa CbC CTOMHOCT nog 1, 1,
2, 3,5, 75, 10, 12,5, 15, 20, 25 u 30 I/s/km? & To3n
pervoH (Xnaponoxku atnac Ha HPB, 1964).

KapTaTa ,,Moayn Ha oTToka“, nyb6aunkyesaHa B ATnac
Ha HP Bbarapusa, e uspaboTteHa Bb3 OCHOBA Ha AaHHM 3a
nepvoga 1951-1965 roguHa (BTOpM nepuopg). 3a
M34nCNABaHe Ha CpegHUTE MHOFOrogMLLIHWU CTOMHOCTM
Ca M3M0/3BaHN XMapomeTpuiHn gaHHm ot 230 XMC. Ha
KapTaTa ca M306pa3eHn N30ANHUN 33 MOAY/M HA OTTOKA
cbe ctoiHocT 0,5, 1, 2, 4, 6, 8, 10, 15, 20, 25, 30 1 35
I/s/km? B To31 pernoH (ATnac Ha HPB, 1973).

M3BbpuweH e MNMC-6a3npaH aHanM3 Ha ABeETe KapTy,
3a nepuoga 1935/36-1954/55 x. r. n 3a nepunoga 1951—
1965 roguHa (dwr. 1). CbnocTaBeHo e
MECTOMNO/IOKEHUETO CaMO Ha W30/IMHUUTE C egHU U
CblLM CTOMHOCTU Ha ABeTe KapTu. ToBa ca U3OAMHUK C
MOAYA Ha OTToKa 1, 2, 10, 15, 20, 25 1 30 |/s/km?.

Pesyntatu u nssoam

Mpu cpaBHeHWETO Ha wu3oauHumte ¢ 0,5, 1 un 2
I/s/km? ce 3abenassa, uye Te MMaT pPa3NNYHa
KOHPUrypauusa UM  MecTOMoJIoOXKeHMe npe3 [AgaTa
nepmoaa, nNpu KOeTo BbB BCUYKM YacTM Ha Bogocbopa
MbPBUAT Nepuog, e no-soa006uneH.

B no-manka cteneH ToBa Ba*XM M 3a M30auHKMA 10
I/s/km?, ¢ u3knoueHne Ha cknoHoseTe Ha Llnpoka
NNaHWHA, KbAETO MOAY/TbT Ha OTTOKA € MO-BUCOK Mnpes
BTOPUA NEpUOA, AOCTUraKM CTOMHOCTM Hag, 15 |/s/km?.

CroitHocTn oT 10, 15, 20 I/s/km? ce Habniopgasat
Cblllo BbB BpauvaHcKka nnaHuHa M KosHuua. B Tesu
palioHu No-8oa006MAEH e BTOPUAT nepunoga,

MN30nnHMMTE, Orpakaaliy TepUTOpUM C MOAYA Ha
otToka 15, 20, 25 u 30 I/s/km? wumaT cxodHa
KoHdUrypauma npes Asata nepmoaa. TakMea CTOMHOCTH
ce HabnwpaaBaT Mo CKAOHOBETE Ha YunpoBcKa M
BepKoBCKa NaaHWHa, KbAEeTo No-B0A006MNEH € BTOPUAT
nepuoa. ToraBa Ha MecCTa MOAY/bT Ha OTTOKA Tam
poctura 35 I/s/km?.

Moayn wa otroka (nicek./ke.kM)ane

Ha p. OrocT

L5 nerenna
< N MOFR M GTTon 1935736 1854/55 x ¢
~—— MOQYN Ha aTTox 18511665 ¢
| rpaksua Ha sanocBop

durypa 1. Moayn Ha oTTOKa BbB Bogocbopa
Ha p. OrocTa — cpaBHeHue

B cbcepgHaTa u3cnegBaHa obnact — bwazapcku
OyHascku npumouyu 3anadHo om p. O2ocma, MOAyNbT
Ha OTTOKa MOCTOAHHO Ce W3MeHA OT cpegaTta Ha
MUHanMAa BeK A0 Haww AHu (Hauesa, 2016). B no-
ronsmara yact oT Hea nepuoabT 1935/36-1954/55 x. r.
€ C NoBULIEHA BOAHOCT cnpamo nepuoga 1951-1965 r.,
a nepuogbt 1961-2002 r. e ¢ no-ronama BOAHOCT
cnpamo nepuoga 1951-1965r.

AHann3npaT ce NpPUUYNHUTE 3a Te3n U3MeHeHua. Te
ce TbpCAT BbB BAMAHMETO HA MPUPOAHUTE U
aHTponoreHHUTe GakTopw.

Nurtepatypa

ATnac Ha HapopgHa Penyb6avka Bbarapus. Feorpadcku
WMHCTUTYT Npn BAH, TY no reoaesua n Kaptorpadus
npu  MUHUCTEPCTBO  HA  apXuUTeKTypata u
6naroyctpoiicteoto, WMHCTUTYT no KapTorpadwms,
Codwusa, 1973.

HaueBa, Kp. (2016). MU3meHeHMa B moayna Ha peyHus
OTTOK Ha ObArapckuTe AyHaBCKM NPUTOLM 3anagHo
oT p. OrocTta. BodHo deso, 5-6.

XvApoNoXKKKM atnac Ha HapoaHa Penybauka Bbarapus.
MXM npu BAH, U3paTenctso Ha BAH, Codusa, 1964.



MporHo3upaHe Ha nHAeKca SRI Ha XMAPONOXKKOTO 3acyllaBaHe Ype3 U3noa3BaHe

Ha aBTOpEerpecMoHeH moaen ¢ Nba3awo cpeaHo (ARMA)
A. MoppaHosal”, . Aumutpos?, E. Boskunoeal, U. Unuesal

tNenapTamenT ,Xugponorua®, HaumoHaneH MHCTUTYT NO METEOPOIOMMA U XUAPOSIOTUSA
KnouoBu aymu: xudposaoxko 3acyuiasaHe, npozHosupaHe, ARMA, SRI, peyueH ommok
*email: anna.yordanova@meteo.bg

BbBegeHue

HacTosAleTo HM ce xapaKTepusupa C Bce Mo-yecTaTa
nosBa Ha XWAPOMETEOPOJIOTMYHM MPOLECHU, KOWUTO
BOOAT [0 BHE3anHW HaBOAHEHUA, KPUTUYHM MU
NPOABL/KUTENHN  3acyllaBaHMA W Apyrn. BakHa
cTpaTervs 3a HamanABaHe Ha 6eAcCTBMATa U WeETUTe OT
TAX € NPorHosMpaHeTo Mm. CbliecTByBaT ABa NoAxoA4a
3a NporHosMpaHe: MporHo3a B peajsHO Bpeme WU
NpPOorHo3a ypes BpemeBu pefose OT HabaoaeHus. Tyk e
npeactaBeH CTOXacTUCTMYECKUM MeToh, KOWTo  ce
M3M0N3Ba NpuY BTOPMA noaxod. MeToabT e NPUIOKEH 3a
MeceyHa peamua Ha PeYHMA OTTOK MNPU MYHKT C
MHOTOroAMLLIHN HabAAeHUA.

MeTtoponorusa

Hali-npunaraHnaT Knac mozenu 3a nporHosunpaHe
ypes spemesu pegose ca ARMA mogenute. NMoKasaHo e
NPUIOXKEHNETO UM NPW NPOrHO3MpaHe Ha eguH oT
OCHOBHWUTE MHAMKATOPW, KOUTO ONpeaenAT noAsaTta Ha
XMOPONOXKKa cywa. ToBa e SRl uHAEKCHT, T.e.
CTaHOAPTM3MPAHOTO HOPMAZIHO 3HAYeHue OT BepoAT-
HOCTHOTO pasnpegefieHne Ha peda oT HabawaeHua 3a
peYHMA OTTOK. PEUHUAT OTTOK e HecTauMoHapeH npoLec.
ARIMA ca Tesan ARMA mogenu, Kouto TpaHchopmmpaT
ype3s gudepeHUMpaHe BpemeBUTE pefoBe Ha peyvHuA
OTOK B ,,CTauMOHapHKN“. Ha 6a3aTa Ha HabatogeHuATa ce
KOHKpeTusnpa ARIMA mogenbT, KoWTo Hal-gobpe
mogenupa 3agageHuna oTttok. C TO3M Mmogen ce
NPOrHo3Mpa OTTOKbLT 33 C/leABalLMTe HAKOIKO Mecela, a
ypes MoJlyYeHUTe CTOMHOCTU Ce W34YUCAABAT Npor-
HO3HMTE MECeYHM CTOMHOCTM Ha uHAaekca SRI.
N3cnepBaHa e TOYHOCTTA Ha pe3yaTaTuTe.

Pesyntatu u nssoau

M3nonsBaHa e 43-roguiiHa peauua ot HabnoaeHus
Ha OTTOKA B YCTMETO Ha p. BOTyHA, NpUTOK Ha p. OrocTa.
OnpeaeneH e mogensbT ARIMA (2,2,2), KoUTO Hai-
[obpe mogenvpa spemesus peg (pur. 1).

C nomolwTa Ha TO3M MOAEN € MPOrHo3npaH
MECEYHUAT OTTOK 3a egHa roauHa Hanpeg (owur. 2). 3a
2004 r. e usuncneH nHaekcwT SRl no meceun Ha 6asarta
Ha HanpaBeHaTa MpPOrHo3a M e cbnocTtaBeH cbc SR,
M3umncieH Ha 6asaTta Ha peanHUTe LaHHW 3a OTTOKA (dwur.
3). W34MCNeHOTO OTK/AOHEHWE Ha peanHuTe OT
NpPorHo3upaHuTe cToMHOCTM 3a SRI no meceuy e paaeHo
B Tabavua 1.

ARIMA(2,2,2)

as |

Runaff
-
U

M il

el 67 s7a 181 987 s'94 101
maonth

durypa 1. Xogorpad Ha peyHus oTTokK 3a 1961-2003 r.
eHabnlofaBaH OTTOK  ==MOAEeNMpPaH OTTOK

—— actual
forecast
95,0% limits]

Runoff

Twos 104 504 L 108
month

®urypa 2. Xogorpad Ha NPOrHO3MpaHMA OTTOK
332004 r.
== Hab/l04aBaH OTTOK ==NPOrHO3MpaH OTTOK
2004

4 AN

2 2 )_ 10 11

REAL Series?

durypa 3. Xogorpad Ha SRI 3a 2004 r.
== HabNlo4aBaH OTTOK ==MPOrHO3npaH OTTOK

Tabanua 1

SRI Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

real | 044 | 054 | 1,29 | 030 | -058 | 053 | -042 | 020 [ -031 | 066 | 1,18 | -0,20

forecaste| 0,41 0,46 1,05 -0,39 -0,54 0,49 -0,04 0,00 -0,39 0,31 0,98 0,21

error 5% 14% 19% 29% 8% 7% 92% 102% 24% 53% 17% 204%

OT pe3syataTute ce BMXAA, Ye METOABLT e NoAXOoAALL,
3a nporHo3upaHe Ha uHAekca SRl m moxe pga ce
n3nonssa nNpuv  uM3cnegBaHe Ha  XWAPOJIOKKOTO
3acylaBaHe.

Nurepatypa

Jlumutpos, M. (2015). TIpunoskeHne Ha XHIPONOKKHUTE
WHJICKCH TIPH OMpeIeliTHe Ha BHIIOBETE 3acylIaBaHE
B mnopeunero Ha p. boryHs. Memeoponocus u
xuoponoeus, 19/1, 88-96.

MoppaHosa, A., Wnuesa, W., PaitHosa, B. (2018).
MpunoxkeHne Ha ARMA mogenute 3a MpPOrHo-
3MpaHe Ha peyHuAa OTTOK. HayyHa KoHdepeHumA c
MexayHapoaHo ydyactue ,leorpadumsa, PernoHanHo
passutme u Typmsbm“.



rOAMI.I.IHVI OUEHKU Ha CbCTOAHUETO Ha nog3emHuUTe BOAUN B B'bnrapml
I. Qpymesa®’, E. lamanosa?, M. UsaHos!, M. Unuesa’

NenapTtameHT ,Xuaponorma“, HauMoHaneH MHCTUTYT N0 METEOPONOTMA 1 XMAPOA0rUA
KnouoBu aymu: nodsemHu 800u, mod3emMHu 800HU Mesa, KOAUYecmeeHU OUeHKU, 0b120CPOYHU 200UWHU
meHOeHyuu

*email: drdroum@abv.bg

BbBeaeHue

MpeacTtaBeHWUTe FOAUWHU OLEHKU 33 KOJIMYECTBEHOTO
CbCTOAHME Ha noA3emMHuTe BOoAM B bbarapua ca B
U3Nb/IHEHWE Ha PernameHTUpaHuUTe B 3aKoHa 3a BoAuUTe
(3B, 2023) geitHocTn Ha HUMX 3a HabnogeHWe 1 aHanus
Ha AMHAaMMKaTa Ha MU3MEHEHMeE Ha NOA3EMHUTE BOAM.

MeToponorusa

CpefHOroAUWHNTE U MHOTOTOAMLIHN aHaNM3n Ha
CbCTOAHMETO HA NOA3EeMHUTE BOAM Ca WU3rOTBEHU Bb3
OCHOBa Ha 06paboTka, BanuaupaHe, obobuiaBaHe U
€eKCNepTHa OLEeHKa Ha MHPopMaUUA 3a BOAHU HMBA B CM
n aebutn B |/s, nonyyeHa ot onepatMBHUTE NYHKTOBE 33
HabnogeHWe Ha  HAUMOHANHATa  XMAPOreosoXKKa
MpeXKa, KOATO KbM MOMEHTA ce CbCTou OT 39 n3sopa, 96
KnageHeua n 3 apTesmaHCKM KnageHeua. OueHkuTe ca
HanpaBeHM CbO6GPaA3HO pPas3ANMYHM  KpUTEPUM U B
passnyeH NpoOCTpaHCTBEeHO-BpemeBn Malab. Monyue-
HaTa WMHboOpmauMA e BM3yanusmMpaHa OCHOBHO B GIS
cpesa.

Pesyntatu u ussoau

MbpPBOHAYaNHO Ce U3BBLPLUBA KOMYECTBEHA OLIEHKA
Nno pPasAn4YHM TMNOBE MNOA3EMHM BOogM B bBbarapua —
NAUTKO, CcpegHoO M  Abn6OKO 3andArawM MNoposw,
NYKHAaTUHHW, KapcTOBM U CMeceH Tun Boau. Onpeaenat
ce TeHAeHUMUTE Ha M3MEHeHMe — MOoBWULIABaHe WAU
NMOHW}KaBaHe, Ha TexHWTe HuMBa W Aebutn cnpamo
npeaxoaHUTe UM CTOMHOCTUM MM CbOTBETHUTE HOPMMU.
NHpopmaumaATa 3a oTaeNnHUTe HAabatogaTeNHWU NYHKTOBE
ce BM3yanM3Mpa, KaKTo e MoKasaHo Ha ¢urypa 1, u ce
ny6/aMKyBa B MECEYHUTE W TFOAUWHWUTE M34AHWUA Ha
HUMX (meceyHn BloneTnHU U roguiieH 6onetuH, 2023).

a)
durypa 1. OTKIOHEHMSA Ha CpegHO-MeceYHUTe/roanWHN
CTOMHOCTM CNPAMO CTOMHOCTUTE UM OT NPEaX04HUA
meceu/roauHa (a) n cnpamo meceyHuTe/roamniHmn
Hopmu (6)

BTopaTa XuOporeoso)KKa OLeHKa Ce W3roTesa Mo
noasemuu sogHu Tena (MBT) n camo Ha roguwHa 6asa.
[aHHWTe 33 OTK/AOHEHMATA Ha CPeaHOroAMLLIHUTE
CTOMHOCTM Ha HMBaTa WM Ha Aebutute cnpamo

npeaxogHata rogMHa v CNpsmo roguLlIHUTE HOPMMU ca
npeABapuTeNHO rpynMpaHM No NOA3eMHU BOLHW Tesa B
GIS cpepa. Bb3 OCHOBa Ha eKkcnepTteH aHanAu3 e
paspaboTeHa eAgMHHA  LBeTOBa  CKala,  KoATO
BM3ya/M3Mpa KaKTO W3MEHeHMATa Ha HuBaTa B
KNageHuuTe, Taka W Ha pebutute B um3BOpUTE M
apTeH3WaHCKUTe KnaaeHum — durypa 2.

a) : SRR )
durypa 2. OTknoHeHus no MNBT Ha cpegHOroAnWHNTE
CTOMHOCTM CNPAMO CTOMHOCTUTE UM OT NpeaxoaHaTa
roauHa (a) u cnpsamo roguliHuTe Hopmu (6)

Tpetata roguHa OUEHKa, KOATO ce W3roTea OT
HNUMX, e Beye BbB3 OCHOBA Ha BaaAuaupaHa
XMAPOreonoxka nHbopmauma n ce cbCcTom B noapobeH
aHaNM3 Ha OTK/IOHEeHMATA Ha HMBaTa U Aebutute oT
cpegHOMeceYHUTE MM CTOMHOCTM W onpeaensaHe Ha
TEHOAEHUMUTE Ha TAXHOTO W3MEHEHMEe B OTAe/HUTe
HabnoaaTenHu nyHktoBe 3a 10-rogvweH nepuog —
¢durypa 3. MNpepoctassa ce Ha M3nbaHUTENHATA areHUms
No OKo/fHa cpega W ce nybaMkyBa Ha caiTa
http://hydro.bg/.

Hikop NoSOSI2 TopHO Vit

durypa 3. OTKNOHEHUA OT MeceyHuTe Hopmu (a) n
TEeHAEHUMA Ha n3meHeHue 3a 10-roguwieH nepuog, (6)
3a oTAeNHMTe HabnaaTeNHU NYHKTOBE

M3roteaHmMTe oT HUMX cpegHOroaniiHmM OLEHKM Ha
CbCTOSIHMETO Ha MOA3EMHUTE BOAM CbAENCTBAT Ha
MWHUCTEPCTBOTO Ha OKOJIHATa cpesa M BOAMUTE, KaKTO U
Ha obLWecTBEHOCTTa M AOMNPUMHACAT 3a YCTOMYMBOTO
M3nosi3BaHe W yMpasBneHWe Ha BOJHUTE pecypcu B
Bvnrapua.

Nutepatypa

3aKoH 3a BoauTe, B, 6p. 102 ot 8 sekemspu 2023 r.
MeceyHu " roAMLIHN XMAPOMETEOPOIOTUYHN
6tonetnHn Ha HUMX, https://bulletins.cfd.meteo.bg/
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KonebaHua Ha BOAHOTO HUBO B HabaloAaTeNeH COHAAX OT TEPMOMMHEPaAsIHO HaxoauLe

NoseHey — rp. Codua, 1 cenammyHa aKTMBHOCT B CpeanseMHOMOpPCKaTa CEU3MUYHA 30Ha
M. MeaHoB*, I'. ipymesa?, E. lamaHosa?, M. AHrenos!

!NenapTameHT ,Xngponorua“, HaumoHaneH MHCTUTYT N0 METEOPOJIOMMA U XUAPOSIOTUSA
KntouoBu aymun: Husa Ha nodsemHume s8odu, Cogpulicku epabeH, 3emempeceHus, Cpedu3emMHOMOPCKA
Ceu3MuYHa 30Ha, MOHUMOPUH208U KAadeHyu
*email: marin.ivanov@meteo.bg

BbBepeHue

MN3ye3BaHe unaun nosasa Ha U3BOPWU, PE3KM USMEHEHUA HA
nebuta, BOAHUTE HUBA, TEMMNEPATYPATA UAN XMMUYECKUSA
CbCTaB Ha NoA3emMHWTE BOAM Ca  Hal-4yecto
HabnogaBaHUTE XUAPOTEONONKKM NPeaBecTHULM UK
nocneavum Npu CuUnHU 3emeTpeceHus (Bakuta, 1984).
MN3cneaBaHeTo e NpogbakeHne Ha paspaboTka ot 2015
r. 3a Bpb3KaTa MeXAy PerncTtpyupaHn noKaJHU W
pervoHanHu 3eMmeTpeceHusa U HETUNUYHU U3MEHEHUA Ha
HMBAaTa Ha MNOA3EeMHUTE BOAU B XUAPOreO/IOXKKU
nyHkToBe (XFHM), HabntogaBaHu oT HUMX (MBaHoB M
ap., 2015). ABTopuTe ycCTaHOBABAT, Ye npes3 nepuoaa
1990-2002 r. gbnboKo3anaArawmTe NyKHaTMHHU BOAM B
TepMOMMHEPAJIHO HaxoamLue Jlo3eHel, ca pearmpanm Ha
cunHo ycetenute B rp. Codua 3emeTpeceHna c pA3Ko
HamMmanABaHe Ha BOAHOTO HUBO.

MeTtoponorusa

B HactoAawarta pa3pabotka ce npocnesnsa
OMHAMKWKaTa Ha HUBOTO Ha noa3emHuTe soau ot 2003 go
2023 r. B cbwua HabaoaaTeneH nyHKT — XFHM Ne
935T3. AHanm3mnpaT ce CbOTBETCTBUATA MEXKAY pPe3KuUTe
M3MEHEHMA Ha BOAHOTO MY HMBO W CEU3MUYHUTE
CbbUTMA € pasanyeH marHuTya 8 CpeamseMHOMOPCKaTa
CEeN3MMYHa 30Ha.

Pe3syntatu u ussoau

MoHacToAEM MOHUTOPUHIBT Ha CbCTOAHMETO Ha
nogsemHute soau, m3sbpwsaH ot HUMX, nossonsasa
n3cnefBaHe B Hal-06L BMA CaMO Ha U3MEHEHMETO Ha
BOOHWUTE HMBA BbB BpPb3Ka CbC CUAHA CEU3MUYHA
aKTMBHOCT. PasrnexkgaHmat XMHM Ne 935T3 e eguH ot
BOAOU3TOUYHUUMTE OT HaxoAMlie HA MWHepasHa BOAa
,Jlo3eHel”, nma pgbnboumHa 296,9 m wu pasKpuea
NYKHAaTUHHW BOAM, aKYMY/IMPAHN B CEHOHCKM aHAe3UTH.
MpogbakaBalikn npoyyuBaHeTo ot 2015 r., xugpo-rpadbT
Ha CoHAarka e npocneaeH ot 2003 go 2023 r. — ¢urypa 1.
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durypa 1. UameHeHMe Ha BOAHOTO HMBO B XIHIM

Ne 935T3 — rp. Codus, 3a nepmoaa 2003-2023 r.

PexxnumbT Ha AbnbokosanarawmTe noAseMHuU Boan
06MKHOBEHO Ce XapaKTepu3npa ¢ NN1aBHO U3MEHeHMe Ha

BOAHWUTE HMBA. PerncrtpupaHute npes nepuvona pesKku
NoBMLIEHMA UM NOHMKeHUA (Hag 50 cm) 6uxa mornu aa
ce Ab/IKAT Ha CUTHM 3emeTpeceHus (c marnuTyg,
Hag 4 no Puxtep) B CpeanseMHOMOPCKATa CEM3MUYHA
30Ha. HanpaBeHaTa CbMoCTaBKa Mmexay ABeTe ABNEHNA e
npeacraseHa B Tabnuua 1.

Tabnnua 1. CbnoctaBKa MexXay pPe3kn U3MeHEeHUs Ha BOGHOTO
HUBO U PErUCTPUPAHN CUHU 3eMeTpPeceHunA

Jarta UsmeHeHue Ha 3emetpeceHusa ¢ M>4
BOAHOTO HMBO (cm) no Puxrtep
26.10 2006 +66 Cvupnua, M=5,8
15.11.2008 -54 Codusa, M=4
22.05.2012 -59 MNepHuk, M=5,8
06.2012 -52 nocneagalin Tpycose
6.02.2023 -55 Typuwns, M=7,8

B gonbaHeHWe MoXKe aa ce otbenexu, ye npes 2003
r., 2004 r., ¢espyapu 2006 r., anpun n mait 2008 r. Ha
TepuTopuATa Ha  bBbarapua ca  pernctpupaHm
3eMEeTPEeCEHNA C MarHUTYZ Majako Hag 4-Ta cTeneH no
Puxtep, KouTo He ca 6uam yceteHn B rp. Codua wm
BOAHOTO HUBO He e pearnpano.

bes pa ce MpaBAT KaTeropuyHM 3aKAYeHUa W
OKOHYaTe/NHM W3BOAM 33 HaAAMYME HA CEeU3IMUYHMU
XMAPOreoNOXKKN aHOMANUK, MOJyYeHUTE pesynTaTu
[aBaT npeacTtaBa 33 Bb3MOXHA BPb3Ka MeXay
3eMETPEeCEHNATA W U3MEHEHMATAa Ha HWMBOTO B
pasrnexKaaHua COHAAXKeH KnafeHel. B nepcrneKktusa
MOXe [fga ce [Mpenopbya paswMpsiBaHe Ha Tesu
HabAoaeHMA Ype3 MOHTMPAHE Ha aBTOMATUYHM AaTunum
B AbN6OYMHA 33 TemnepaTypa M Ha MOBBPXHOCTTA 3a
pagoH. Mo TO3M HauuH LWe ce BKAKYAT AOMbAHUTENHU
XMAPOreoN0XKKN napameTpu B TbpceHe Ha
B3aMMOBPb3Ka MOA3EMHM BOAW — 3eMEeTpeceHwms.
Bbnpeku ye CTpaHaTa HU e yact ot
CpeanseMHOMOpCKaTa CEM3MMYHA 30Ha, BTOpaTa Mo
aKTMBHOCT B CBeTa, 3acera y Hac He e wu3rpageHa
HabntoaaTenHa mpexa, HATO e Cb3ZafeHa MeToAMKa 3a
uscneaBaHe Ha Tasu B3aMMOBPbB3Ka. [peacTaBeHuTe
pe3ynTaTM moraT Aa ce M3Mon3BaT 3a npeuusnpaHe Ha
HabnogeHnaTa W 3agbnboyaBaHe Ha  6baelum
uscneaBaHuA B Ta3m obnact.

Nurepatypa

Bakuta, X. (1984). MeToapbl NporHo3a 3emneTpaceHuit, Cnasa 8.
Mocksa: Hegpa, 175-224.

MBaHoB, M., LaHos, C., XpucTos, Ba. (2015). Bul. J. Meteo &
Hydro, 20/5.
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MpubnukeHne Ha KUHEMATUUHUA MOAEN HA BOAOC60pPHUA OTTOK

cbe Streamline-upwind Petrov-Galerkin meToa Ha KpaitHuTe enemeHTH
M. NonctoaHos*

MHCTUTYT no okeaHonorus ,Mpod. Pputbod HaHceH”, Bbarapcka akagemma Ha HayKuTe
Kntouosu aymu: sodocb6opeH ommok, mooesn Ha KUHeMamu4yHa 8bHa, Memoo Ha KpaliHume enemeHmu, SUPG
cmabunusayus
*email: iliapopstoyanov@abv.bg

BbBeaeHue

KMHEMaTUYHMAT xuapoauHammyeH mogen (nosHat wm
KaTo MOZEN Ha KMHEeMATU4yHa BbJHA) € MOJy4YeH KaTo
3HAYUTENHO ONPOCTABAHE Ha MbAHUA XMAPOANHAMUNYEH
moaen Ha nautka Boaa (Kyument, 1983). Mopenst
pasrnexga npoueca Ha obpasyBaHe Ha OTTOK KaTo
OBU)KEHME Ha HeNpeKbCHaT TbHbK BOAEH C/AOW MO
3eMHaTa MOBBPXHOCT Ha Bogocbopa. MMpunoxum e,
KOraTo 3aTBOpPeHuTe HeratusHu d¢opmn Ha peneda
OTCbCTBAT MM Ca NpeABapuUTeNHO W3MNAf4eHn npu
noAroToBKaTa Ha AaHHuTe. LLIMpOKO M3non3BaH e Kato
OCHOBA Ha pPasIMYHU XUAPOAOTUYHU WU XMAPABAUYHU
moaenn Ha  GoOpMMpPAHETO U ABUXKEHMETO  Ha
BogocbopHus ottok (HEC-HMS, KINEROS, TOPMODEL,
TOPKAPI, Vflo u ap.). ToBa e agBeKTUBEH U HeANHEEH
dU3MKO-MaTEMATUYECKM MOZEN U MpuU  HEroBoTo
YNCNEHO peLleHMe Bb3HUKBAT pa3IMyHU TPYAHOCTU.

MeTtopgonorusa

OCHOBHOTO ypaBHEHNE B KWHEMATUYHMA MOAEeN e:

ohs 0dqs, 045, _
ot T ox "oy lsse sk @

Kb/IETO UNIeHOBETE (s, U (), 3aBUCAT OT hy M UMaT BUAA:

“ wlun

El
h3 S, h

s, = ——F7——— Qs, = ——F7——
n Y n
* Sz,zc + 5132, M 4’5172‘ + Sl; M

B (1) n (2) hg e BUCOUMHATA HA OTTOYHMA CNOW NO 3eMHaTa
nosbpxHocT [m], qs, v qs, Ca BOAHMTE KONM4ecTsa 3a

(2)

eaVHULA AbMKKMHa [m? /5], I55c W isg, CaM3TOYHNLMTE Ha
noaxpaHeaHe U pasxogute Ha Boga [m/s], Slx 7] Szy ca
HAKNOHUTE Ha 3eMHaTa MOBBPXHOCT (pa3rnexpaHu KaTto
NpPou3BOAHM Ha GYHKLMATA Ha HaZMOPCKaTa BUCOYMHA),
Ny € KoedULMEHTLT Ha rpanasoct no Manning [s/m*/3].

YpaBHEHMETO Ce AO0Nb/Ba C Haya/fHWM M FPaHUYHK
ycnosus. Havanwute ycnosus ca hg = hg, kbaeto hg
MOXe JAa npuvemMa pPasAUYHU CTOMHOCTU. TAXHOTO
BANAHME BbPXY PELLEHMETO C TEYEHNE Ha BPEMETO CUNHO
oTcnabsa.

lpaHWYHUTE ycnosus npu af\BEKTUBHMUTE
(TpaHCNOpTHUTE) 3agauM MMaT peguua ocobeHocTH
(Donea and Huerta, 2003; Larson and Bengzon, 2013).
MpuM cMMynupaHeTo Ha BOAOCOOPHMA OTTOK C
KMHEMATUYHUA MOZEeN No Bogoaena Ha baceliHa moraT
Aa Ce HaNoXaT rpaHnyHM ycnosusa Ha Dirichlet, hy = hy .
TyK hs, MOXe Aa e HyNa UM HAKAKBA Maska CTOMHOCT.

Ha wu3xopa Ha Bogocbopa rpaHWYHUTE YyC/lOBMA €
HeobxoauMo fa 6baaT ycnoBMA Ha U3TUYAHE HA OTTOKa.
TyK mo¥e fAa ce u3nonssa Hanpumep dopmynata Ha
Manning. Mpu HeobxoAMMOCT BMECTO YC/AOBMSA Ha
M3TUYaHe cnep mM3xoda Ha Bogocbopa Ha WM3BECTHO
pascToAHMe MOXe [Ja Cce NoCTaBuM  W3KYCTBEHA
AONMb/IHUTEIHA rPaHuLUa B 06/1acTTa, BbPXy KOATO MoraT
[a ce 13non3BaT rpaHUYHM ycnosua Ha Dirichlet.

KaTo ce 1M3n0/3Ba METOADLT HA KPaWHUTE eleMEeHTH
(MKE) cbc ctabunusaumata Streamline-upwind Petrov-
Galerkin (SUPG) (Bx. Donea and Huerta, 2003) 3a
npubnuxKeHve Ha  ABYMEPHOTO  ypaBHEHWe B
KMHEMATUYHUA MOZEN M NPU HaNaraHeTo Ha Hynesu
rpaHuyYHn ycnosma Ha Dirichlet no Bopogena, ce
noJlyyaBa ciegHaTa YncaeHa cxema:

( dhg
"ot

D (g h) - IW,R(h),, | = (Wiisy, — isy), (3
el

)D - (VW' qs(hs))p + (qs(hs) ‘n, W)aDout +

B (3) w e TectoBaTa ¢dyHKUMs, VW e HENMHUAT rpaameHT,
4s = (4s,» 4s,), 9s = 045/ 0hs, p(hs) e crabunusnpauy
sy _
oy

(Isgo — Isg) © OCTaTbUHMAT UNeH, N € eAUHWYHUAT
BbHIWEH HOPMajseH BEKTOP MO rpaHMLaTa Ha M3xoza
0D,yt, D e vsuncautenHata obnact u 1A e obeamHeHne
Ha KpallHUTe enemMeHTH, KouTo A cbcTaBAT, D = U, Dy

9 a
napametbp,  u3pasvT  R(hy) = % + g;x +

U3Boau n 6baela paborta

MpepcTaseHaTa yncneHa cxema cbc SUPG MKE 3a
NPUBAMMKEHME HA KUHEMATUYHUA MOZEN Ha OTTOKa MMa
33 uen nopobpsBaHe Ha KayecTBaTa Ha YMUC/NEeHUTe
pelweHns, ocobeHo NO OTHOWEHMe Ha TAXHATa
YCTOMUYMBOCT. BaxkHM cneaBalim CTbMKK B U3Ce4BAHETO
ca npuaaraHe Ha YMC/IeHaTa CXxemMa BbpXy TECTOBU Cayyaun
W peanHn BogocbopHu GacenHu.

JNuTtepatypa

Kyument, /1. C.,, Oemnpgos, B. H., Motosunos, tO. T.
(1983). dopmupoBaHue peyHoro cToka. Pusuko-
matemaTtuyeckne mogenn. Mocksa: Hayka.

Donea, J., and Huerta, A. (2003). Finite element methods
for flow problems. John Wiley & Sons.

Larson, M. G. and Bengzon, F. (2013). The finite element
method: theory, implementation, and applications
(Vol. 10). Springer Science & Business Media.
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M3MepBaHe Ha NOBBPXHOCTHA CKOPOCT HA Te4EeHUNETO Ha pekKa Ap,qa npu ceno BextunHo
A. Hanaxuan”

ICektop ,AC 1 B/1“, HauMoHaneH MHCTUTYT N0 meTeopoaorua u xuaponorusa, duavan Nnosans
Knwouosu aymu: LSPIV, peyHo meveHue, no8bpXHOCMHA CKOPOCM, B0OHO KOAUYECmMB80
*email: andrey.naldzhyan@meteo.bg

BvBeageHue

M3mepBaHMATa Ha BMCOKUTE BOAM B PEKUTE Ca BarKeH
efNlemMeHT OT usanaTta cbbpaHa MHPopmMauua 3a BOAHMA
OTTOK C Orfef, Ha CPaBHUTE/NHO FONAMOTO BOAHO
KO/IMYECTBO B CpaBHEHME C NepuoamuTe Ha cpeneH U
HUCBK OTTOK. HeobxoaMmo e p[a WMma TakuBa
M3MepBaHWA B peasiHO Bpeme nopaau omnacHocTTa oT
BHe3anHW HasogHeHua. OT apyra cTpaHa, U3MepBaHeTo
Ha BOAHO KO/JMYECTBO MO BpemMe Ha MbAHOBOAME C
TPAgUUMOHHUTE METOAM € OTPAHMYEHO OT HaZIMYHOCTTA
Ha paboTHA pbKa MO CbLLOTO BPEMe U OT Mo-rosiemurte
TPYAHOCTU, CBBP3aHU CbC CAaMOTO M3MepBaHe. 3aToBa e
HeobxooMMO Aa ce aHaAM3MpaT M M3npobsaT anTtep-
HAaTMBHU AWMCTAaHUMOHHM W BE3KOHTaKTHM MeToaM 3a
M3MepBaHe Ha CcKopocTuTe. TakbB e MeToabT 3a
M3MepBaHe Ha MOBBLPXHOCTHATA CKOPOCT Ha MNOTOKa B
HaMnpeyHo ceyeHue C BUAEO03aMUC U aHaM3 Ha BUAEO-
Kaapw — LSPIV (Large Scale Particle Image Velocimetry).

MeToponorua

M3nonsea ce CTaTMYHO MOHTMpaHa BUAEOKamMepa 3a
3aNMC Ha ecTecTBEeHW MNaBaliy MapKepu NO PeyHoTo
TeyeHue. 3a ga ce U3YMUCAM NONETO HA MOBBLPXHOCTHATA
CKOPOCT B onpegeneH MOMEHT, 3aCHETUAT BUAEOKIMUN
ce aHanusupa cbe copTyep Fudaa-LSPIV. U3BbpLIBaT ce
opTopeKkTudUuKauma (KopurmpaHe Ha  BM3yaaHaTa
nepcnekTMBa Ha M306paXKeHUAaTa) U CTaTUCTUYECKU
KOpenaumMoHeH aHanun3 Ha usobpaxeHuata. ToYHOCTTa
Ha M3YMUCNEHWMETO e A0 Hal-b6/AM3KMA MUKCen, Kato ce
M3BbPLLBA CYBNUKCENHA UHTEpNonauma.

Pesyntatu u ussoau

Pesyntatute nokassat, 4ye LSPIV e TouyeH wu
noaxoAALl, 33 PeYHN TeYEeHUA B MepPUoaN CbC CPedHU U
BMCOKMN CKOPOCTH.

durypa 1. Peka Apga, H = 85 cm, Vigpiymax = 1.63m/s

LSPIV uma noTeHuman ga ctaHe KOHKYPEHTEH MeTos,
B CpPaBHEHME C KOHBEHLMOHANHOTO W3MepBaHe Ha
CKOpOCTTa Ha BOAaTa C BMT/IO WM MONAABbLM, KaTo
Nno3Bo/IfABa Ype3 Uu3MepeHaTa MaKCMMasiHa MOoBbpPX-
HOCTHa CKOPOCT Ha TeyeHueTo Aa Obae M3UMCAeHo
BOAHOTO KO/AMYECTBO, MPOTMYaLLO npe3 npoduna B
peasHo Bpeme.
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®urypa 2. CpaBHeHME Ha MaKCUMaJTHU CKOPOCTH

HannumeTo Ha ecTecTBEHM NiaBalLM MapKepu e Hait-
BAa)YKHOTO 3a npoueca Ha uaeHTUdPMUMpaHe Ha
NMOBBPXHOCTHATA cKopocT. CodTyepbT He MoXKe Aa
OTKpME [OBMMKEWM Ce YacTuuM W [a  U3BbpLK
N3YMCIEHNA OT BUAEOKANMOBE C YMCTA MOBBPXHOCT U
CMOKOoMHa Boga. HawwTe onutn obaye nokasaxa, ye npu
BMCOKa BOAA MOCTOAHHO ce Habalogasa ABUMKEHWE Ha
nAHa, Mexypu 1 Apyr1 npeameTy No NoBbPXHOCTTA Ha
BogaTa. MeToabT MOXKe 4a Ce M3MO0/a3Ba B CUCTEMM 33
npeaynpexaeHve 3a HaBOAHEHMs, onpegenawm
pasmepa M BpeMeTO Ha Bb3HUKBaAHE Ha BUCOKUTE BOAM.
B npaKktMKata Ha XMAPOMETPUYHUTE YCAYTM Tasu
TEXHONOTMA MOXKE [a YBe/MYM HamyHaTa MHpopmaums,
KOeTo e Mno3BoauM nogobpaAsBaHe Ha KayecTBOTO Ha
XMAPONOTNYHNTE AaHHK, 0OCOBEHO B YaCTTa Ha BUCOKUTE
BOAM, KOraTo M3MepPBaHMATA Ca OCKbAHWU U NO-TPYLHM
3a M3BbpLUBAHE.

Nutepatypa

Le Boursicaud, R., Pénard, L., Hauet, A., Thollet, F., Le
Coz, J. (2015). Application of LSPIV to home movies
for the post-event determination of stream
discharges. Hydrological Process. 2015, 30, 90-105.
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PasBuTtue Ha XNAponormM4HuTe nporHo3un

B HaLl,VIOHaI'IHMﬂ UHCTUTYT NO MeTeoposiorma nu xmapoanorma
C. banabaHosa'", I'. KowwnHyaHoB?, B. CtosHoBa?, C. CToAaHoBa!

tNenapTtameHT ,MporHo3u n MHbopmaLmMoHHO obcnyxBaHe”, HaumMoHaneH MHCTUTYT N0 MeTeoponorns u
Xvaponorma
KnouoBu aymu: xudposioxcKa npo2Ho3a, Xuoposaoxcku modenu, MMC
*email: snezana.balabanova@meteo.bg

BbeepeHue

NHdopmaLmaTa, KOATO AaBa XMAPONOrMYHATa NPOrHO3a,
€ OT KNI0YOBO 3HaAYEeHMe KaKTo 3a npegynpexaeHve npu
OMNacHOCT OT HacTbMNBaHe Ha EKCTPEeMHMU XMAPONOrMYHU
ABNeHUs (HaBoagHeHMUA), Taka M 3a obesneyaBaHe Ha
ONTUMANHO KOMM/JIEKCHO M3Mo/A3BaHe Ha BoOAHMTE
pecypcu 1 ocurypasaHe Ha MakcMmMasieH MKOHOMUYECKU
edekt. [lo3HaBaHETO Ha 3aKOHOMEPHOCTUTE Ha
bopMMPaHETO Ha XMAPOIOKKUTE NPOLLECH € B OCHOBATa
Ha MPOrHO3MPAHETO Ha TAXHOTO Bb3HMKBAHE MU
passuTHe.

MeTtoponorusa

3a nporHo3MpaHe Ha peyHunsa OTTOK no Bogocbopu ce
M3MON3BaT pPa3/IMYHU XUAPOJOTUYHU MOAENUN, KOUTO
CMMYAUPaT NpoLLeca BanexK-OTTOK.

NAM mogynbT CbC CbCPefOTOMEHW MapameTpu Ha
mogena MIKE 11 e npuaoxeH 3a cMMyaMpaHe Ha
npoueca Ba/eX-OTTOK BbB BogocbopuTe Ha pekuTe
PyceHckn Jlom wu  dakuiicka. [MonypasnpeaenexHute
mopenm SWAT wu  HEC-HMS ce wu3nonssatr 3a
NPOrHO3MpPaHe Ha peyHUs OTTOK CbOTBETHO BbLB
Boaocbopute Ha pekute But un AHTpa (Bojilova, 2011).
Pasnpepnenennar mogen TOPKAPI e npuno)eH 3a
Bogocbopute Ha pekute Orocta M AnTocKa. 3a
NPOrHO3npaHe Ha PeYHUA OTTOK BbB BogocbopuTe Ha
pekute Uckbp n CTpyma ce M3NoN3BaT M3KYCTBEHMU
HeBpPOHHM Mpesku (Balabanova, 2011).

3a nNpOrHo3upaHe Ha EeKCTPEMHU XUAPONOXKKMU
ABNeHMA  (NOpOWMHWM  HaBOAHEHWs) ce  M3MNo/3Ba
,PaumoHanHmMat meton” (rational method) unm T.Hap.

Cxi*xA (1)

METOA Ha NpeAEeNHaTa UHTEH3UBHOCT: (peqr = EYE

KbAeTo:
Qpeak — MaKCMMaIHO BOZAHO KOMYecTBO [m3/s];

C — oTTOYeH KoepUUMEHT;

i — cpeeH MHTeH3UTET Ha Banexa [mm/hrl;

A — nnouy Ha BogocbopHua BaceiH [km?];

3.6 — npeobpasysauy hakTop.

Heobxogumata 33 XMAPOJOrMYHWUTE  NPOrHO3U
NPOrHOCTUYHA METEOPONOrMiYHa MHPOPMALMA (Banex-
HW CYMWU W TemnepaTypa Ha Bb3AyXa) € OT YMC/eHUs
mogen ALADIN-BG u OT MHTerpupaHaTa NPOrHOCTUYHA
cuctema Ha EBponeickMA UEeHTbp 3a CPeaHOCPOYHM
nporHo3u 3a spemeto — ECMWEF [FS.

Pe3syntatu u ussoau

EKMNBT Ha cekums ,XMAPOSOrMYHM MNPOrHo3n®
ycnewHo BHeApABa W pa3BMBa Pas/IMYHM NOAXOAM W

CpeAacTBa 3a NPOrHO3MpPaHe Ha XMAPOIOTMYHM MPOLECH
N ABfeHuA. 3a uetmpuTe BOoAOC6OpHM obnactn B

CcTpaHata — [lyHasckn, YepHomopcku, W3TO4YHO-
6enomopckn u 3anagHobenomopcku baceliH, ce
usrotes  obobLeHa KPaTKOCPOYHA  XMAPO/OrMYHA

nporHosa. 3a BogocbopuTe Ha YacT OT roJieMUTe PeKn —
OrocTta, WUckbp, But, AHTpa, AliTocka u Ctpyma, ce
M3roTBA KPATKOCPOYHA MPOrHO3a 33 pPeYHMA OTTOK
(dur. 1). 3a Bogocbopute Ha pekute PyceHcku JSlom m
daKunitcka ce M3roTBa CpeaHOCPOYHA NPOrHo3a 3a
peyHusn oTToK (our. 1).

MpPOrHO3MpaHe Ha PeuHms OTTOK No BOROCEOPH

durypa 1. NMporHosa 3a peyHus oTTOK No Bogocbopu

B cnyyamTe Ha NPOrHO3MpPaHM WHTEH3UBHU BaNeKu
ce M3roTes NPorHo3a 3a NoponiHu aBneHun (pur. 2 ).

durypa 2. MporHosnpaHu NOPONHM HaBOAHEHUA
B PE3Y/ATaT Ha MHTEH3UBHW BaNexu

Mpea eknna Ha cekuma ,, XnApoNorMiyHN NPporHosn” ctom
npeav3BUMKaTENCTBOTO  Oa  YCBOABA  CBETOBHUTE
[OCTUXKEHMA B Tasu cneunduyHa AeMHOCT, Taka ye Aa
6bae OOCTbMHA XMAPOAOrMYHA NPOrHO3a 3a MO-roNAM
6poi nopeuns u pga 6bbae ocurypeHa ycTolumsa
NPOrHo3a Mpu OMacHOCT OT E€KCTPEMHWU XMUAPOAOTUYHM
ABNEHUA (HaBOAHEHMA).

Nutepatypa

Balabanova, Sn. (2011). River flow modelling and
operational evaluation with Neural networks.
Bulgarian journal of Meteorology & Hydrology, 16/1.

Bojilova, E. (2011). Flow modeling of the Yantra river.
XXV Conference of the Danubian Countries.
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NaeHTuduKauua, xapaktepmsmnpaHe, Knacudukauma m pautoHMpaHe Ha 3acyllaBaHUATA

B NoOpevyneTo Ha pekKa ﬂHTpa
M. Aumutpos®”, M. PankoBa! n E. boxunosal

!NenapTameHT ,Xnugponorua“, HaumoHaneH MHCTUTYT NO METEOPOIOMMA U XUAPOSIOrUSA
KnouoBu aymn: xudposioHcKo 3acyuwasaHe, UHOEKC, 8apuUayUOHeH rpae, deguyum, paHHO npeodyrnpexcoeHue

*email: Yordan.dimitrrovl4@abv.bg

BvBeaeHue

3acyllaBaHeTo e ecTecTBeHO, BPeMEHHO CbCTOSIHME Ha
M3yeprnBaHe Ha Ha/IMYHUTE BOLHM PECYpcU B pesynTaT
Ha CUCTEMATMYHO HamaNABaHE Ha BajeXxute CnpPsMO
onpegeneHa Hopma, 06xBaLLaLL0 B Ab/IFOCPOYEH aCMeKT
ronama reorpadcka obnact. ToBa e M3BECTHO KaTo
METeopOo/IorMYHa CylWa W MOXe ga npemMuHe B
XMAPO0NOMKKA U arpOMETEOPOIONKKA CyLIa.

MpeanoxeH e meTod, NOAXOAALW, 3a ObaArapckuTe
PEeKM, 33 XMAPOJIONKKM aHA/IM3 Ha 3acyllaBaHeTo U ca
paspaboTeHn mogenHa npoueaypa n ACHU KpUTEPUK 3a
XapaKTepusmpaHe Ha 3acyxuTe.

MeTtoponorusa

MeToabT Ha MparoBute HMBA €  HaW-4ecTo
NPUNAaraHUAT KOAMYeCcTBEH METOL 3a M3yyaBaHe Ha
XMAPONOMKKO 3acyllaBaHe, KbAeTO OT CblUeCTBEHO
3HayeHMe e Ja ce ONnpeadenaT HayajoTo M KpaaT Ha
3acywaBaHeTo, AedUUMUTLT, KaKTO U NPOCTPAHCTBEHUAT
obxeaT. [MparbT Moe pa b6bae OUKcUpaH wm
npomeHnMB (BapuaumoHeH) npes roauHata (Tallaksen,
2004) ¢ Bb3MOXKHO M3MON3BaHE 332 PAHHO NpeaynpeK-
[eHue 33 HacTbMNBaLLA CyLa U Cb34aBaHe Ha CUCTeMaA OT
XMAPONOMKKM UHAEKCH.

Pe3syntatn u ussoau

C paHHUTe 3a AHeBHMA OTToK (1974-2019 r.) ca
M3B/IEYEHN CTAaTUCTUYECKM XapaKTEPUCTUKM U  ca
AeduHMpaHn cbbuTMATa Ha 3acywaBaHe. CpegHUAT
peyeH oTToK B XMC 23850 — p. AHTpa, c. KapaHum, e
45,284 m3/s, ¢ MUHUMaNeH cpeaHOroamiIeH OTTOK OT
9,911 m3/s npe3 1994 r.

Mpu popmmpaHeTo Ha cylwa ce HabnogaBa noeTan-
HO B/IOWIABaHe Ha XUAPONOKKUTE ycnosus (Tabn. 1).

Tabnuua 1. CpaBHEHME MeXAy KogoBeTe Ha AHeBEH Aeduunt
B Pa3/IMYHM YaCTM Ha NOpPeYMeTo Ha p. AHTPa M Hayano Ha
cywa (2000r.)

FoanHa | [eH ot HAara 23500 p. (23650 p. |23700 p. [23850 p. 23400 p. 23150 p.
roguHaTa Pocuua - |AHTpa - AinTpa - B. [AAHTpa -  |[kynoHuUua-|lonama -
CesnveBo |FabpoBo  [TbpHoBO  [KapaHum |[MkynoHuua [CTpaxuua
2000 153 2.10HK
2000 154 3.10HK -1.955
2000 155 4.10HM -1.498 -3.438
2000 156 5.10HK =1.922, -0.083 -3.626
2000 157 6.10HM -0.451 -3.621 -3.390
2000 158 7.10HM -0.418 -3.576 -4.560
2000 159 8.10HM -0.539 -3.516 -5.462 -0.213
2000 160 9.10HK -0.639 -3.702 -5.740 -0.367
2000 161 10.10HM -0.618 -3.626 -7.144 -0.169
2000 162 11.10HM -0.587 -3.493 -7.922 -0.411
2000 163 12.10H1 -0.565 -3.562 -8.655 -0.343
2000 164 13.10HM -0.646 -3.659 -9.350 -0.434
2000 165 14.10HM -0.615 -3.760 -9.604 -0.518

M3BbpLIEHO € XapaKTepusnmpaHe Ha MasioBOANETO U
ca M3BEAEHW XMAPOJOKKN MHOEKCU 32 6a30B OTTOK M
CylWwa, C MOMOLLTA HA KOUTO Ce YCTaHOBABA TUMbT
3acywaBaHe — ,BHe3anHo", ,MpoAb/KUTENHO” W Aap.
(dur. 1). UHOeKcuTe 3a nopsemeH OTTOK M3passasaT
CTabMNHOCTTa Ha OTTOKA WM CTOMHOCTU 32 KOMMNIEKCHUA
nHaekc Q90/Q50 noseye ot 0,5 03HaYaBaT OTHOCUTENHO
cTabuneH notok, a Hag 0,7 — MHOro cTabuneH HUCHK
OoTTOK. B TO3M cayuarh Q90/Q50 npu XMC 23850 —
c. Kapanun, e 0,4285, KoeTo noOKasBa cpeaHa
CTabMNHOCT Ha NoAXpaHBaHe OT MOAMOYBEHM BOAM,
3aXpaHBalLM peKkata M npe3 JieTHUTe 3acylW/vMBKU
nepuoaum.

500

0
-500
-1000

1500

2000 ‘
-2500
3000

3500

Cyma Ha geduumnta x 86400 (w3

®urypa 1. HaTpyneaHe Ha gepuumt

CbCTaBeHM ca XuUCTOrpamM C MepuoguTe  Ha
3acywaeaHe npes nepuoga Ha HabaogeHve n Tabanum
C XapaKTEePUCTMKM Ha BCAKA OTAeNHa cywa npes
nepuoga (Tabn. 2) c KogoBe 3a ONACHOCT, BEPOATHOCT U
CEe30HHOCT.

Tabnunua 2. XapakTepucTnku Ha 3acyxa Ne119

ToauHa|3acyxa [Hauano | Kpaii |Mpogwnsu| Cpeaen obem | feduuut | fatama | Cyma wa
TenHocT | Ha peduuma | munimym | aeduuut | aeduunta x

86400 m*
22005 |

-1455.8

Qcpearo | Qmakc
m/s

2007 | 119 -11.463 8.800

Cuctemata OT WMHAOEKCU e  4YyBCTBUTE/HA

KbM
MafiKUTe M3MEHeHWA B efHa WAM gpyra Nocoka Ha
pexrMma Ha pekaTta. KpaTKoTpaliHuTe 3acyluaBaHusA, no-
Manko oT 10 AHW, HacTbNUAM B oOnpenesneH Bererta-
UMOHEH man 6MoTMYEH nepuoa, CblWo moraTt ga 6baat
onacHwu.

bnaropapHoctu: ToBa u3cnegBaHe e OCbLECTBEHO C
npepoctaseHn ot HUMX gHEeBHU XMAPONOKKN JAHHW.

Nutepatypa

Tallaksen, L. M., van Lanen, H. A. J. (Eds.) (2004).
Hydrological Drought. Processes and Estimation
Methods for Streamflow and Groundwater. —
Hydrology and Environmental Hydraulics WIMEK.
Development of Water Science, Vol. 48 Elsevier.
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OueHKa Ha Banexurte 3a XNAPONOXKKHU Uenun ypes n3nosizsaHe Ha KOHBEHUMNOHA/THW,

paaapHu U caTeIMTHU u3mepBaHua — obaacr byprac, 05.09.2023 r.
n. Uapes”

JdenapTameHT ,Xugponorua“, HaumoHaneH MHCTUTYT MO METEOPO/I0rMA U XUAPONOTUA
KNo4yoBu Aymu: UHmMeH3ueeH sanexc, Hasoo0HeHue, Llapeso, padap, uHmeH3umem Ha easnexa
*email: petko.tsarev@meteo.bg

BvBegeHue

OT ronsaMo 3HavyeHue 3a XMAPOJIOKKUTE CUMyNaLUKn e
Ha/IMYMeTo Ha nogpobeH aHaNM3 Ha NagHaUA Banex
KaKTO B KOJIMYECTBEHO, TaKa W B MPOCTPAHCTBEHO
OTHOLWeHWe. Pa3rnegaHn, aHanusnpaHn u obpaboTeHu
Ca [aHHM 32 pajapHa OTPaXKaemocT U M3MepeH OT
BaZIEXXOMEPHW CTaHLMKU Banex 3a nepuoaa ot 08 u. Ha
04.09.2023 r. go 08 u. Ha 06.09.2023 r. B paiioHa Ha rp.
LlapeBo, ¢ Bb3HMKHA/IM HAaBOAHEHUA C YETUPU XKEPTBM.

MeTtoponorua

AHanusvMpaHu ca €eAHOMMUHYTHM CTOMHOCTM Ha
Bafie’ka, KOUTO ca npeobpasyBaHW B WMHTEH3UTET Ha
Banexa [mm/h]. EMnupuyHo e onpeaeneHa creneHHa
3aBMCMMOCT

Z=aR? [1],
Kbaeto Z e pagapHa oTtpaaemoct [mm®/m3], R -
MHTEH3MTeT Ha Banexa [mm/h], a wu b «ca
6e3aMMeHCMOHHN  KoeduumeHT. M3nons3BaHM ca
HAKOJIKO MHCTPYMeHTa oT 6MbanoTekaTa c OTBOPEH Kop,
Ha Heistermann et al. (2013), BKAUUTENHO
npocTpaHCTBeHa TpaHcpopmaumsa u reopedepupaHe Ha
OaHHUTE, NAeHTUOUKALMA Ha CMYLLEHUA, KOpPeKLMA Ha
3aTMXBaHe Ha pPajapHUA CUTHas, MNPOCTPaHCTBEHa
WHTepnonauus, TpaHchopMmmnpaHe Ha MEPHU egUHULM.
M3non3saHM ca pagapHU AaHHWM OT TpuTe Hai-6au3Ko
pa3noNoMKeHN A0 TepeHa enesauuu, KaTo AaHHUTE ca
CNeTU C ueN MOKPMBaHE Ha 30HWU C /IMMCA Ha OTPaseH
CUTHaN. 3a AONBbAHUTENHO ONpeaensiHe Ha BaleHUTe
noneTa ce M3nonssa n NpoAyKT Ha EUMETSAT — ,,Macka
Ha obnayHocTTa” RSS-CLM, MSGCLMK. Cnep npunaraHe
Ha emMnupUYHO onpeaeneHuTe KoeduumeHTM a U b e
M3BbPLIEHO MOBTOPHO KannbpupaHe Ha pesyntatute C
Ha3eMHUTE W3MepPBaHUA (M3YMCNEH MHTEH3UTET Ha
Ba/fieXKa, onpeAenieH oT 5-MUHYTHa Cyma Ha Banexure).

Pesyntatu u ussoau

M3BbpLlIEHa e CTaTUCTMYECKA OLEHKA Ha NoayyeHuTe
NPOCTPAHCTBEHW MO/eTa, KaTo JAaHHMUTe OT TAX ca
CPaBHEHM C 5-MMHYTHaTa CyMa Ha BaJ/ieXKa 3a BCAKO e HO
MECTOMNO/IOXKEHNe C Ha/NMYyHO u3mepsaHe. CpeaHuTte
CTaTUCTUYECKM Pe3yaTaTh ca nocoyeHu B Tabanua 1. Ha
¢durypa 1 ca nocoYeHM CymuTe Ha Basexa C HaTpyneaHe
3a TP CTaHLMU C Hal-roNAM U3mepeH Banex. Ha dpurypa
2 ca u306paseHy CyMapHUAT MOAENUPAH Banex Mu
OTTOYHUTE  06n1acTy, dopmupanu 3HauuTeneH
NOBBPXHOCTEH OTTOK.

Tabauua 1. CTaTMcTUYECKa OUEHKA — CPEAHN CTOMHOCTM

Crart. Koed. CToiiHOCT
PBIAS % -0.959
R? 0.927
28510 28550 28690

400
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100

21

04.0909
05.0909
05.09 15
05.09 21
06.09 03
04.09 09
04.09 15
04.09 21
05.0903
05.0909
05.09 15
05.09

06.09 03
05.0909
05.09 15
05.09 21
06.09 03

®urypa 1. Banex ¢ HatpynsBaHe [mm]. CWH LUBAT —
M3MEpPEH BanesK; YepPBEH LBAT — MOAE/INPaH Basex

500

Cyma Ha Banexute [mm]

®urypa 2. CymapeH Banex 3a nepuoga 08:00 u.
Ha 04.09.2023 r. ao 08:00 4. Ha 06.09.2023 r.

BnaropapHocTtu: ToBa M3c/iedBaHE € OCbLLEeCTBEHO B
cbTpyAHuyectso ¢ Al ,,PbKOBOACTBO Ha Bb3A4yLWHOTO
asuvxkenue” (AN PBA).

Jlnteparypa

Heistermann, M., Jacobi, S., and Pfaff, T. (2013).
Technical Note: An open source library for processing
weather radar data (wradlib). Hydrol. Earth Syst. Sci.,
17, 863-871, d0i:10.5194/hess-17-863-2013.
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MporHo3a 3a BpemeTo U npegynpexaeHus 3a
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OueHKa Ha yucneHuTte mogenu 3a nepmoga 2016-2018 roamHa
X. Xpucros”

JenaptameHT ,MporHo3u n MO“, HaumoHaneH MHCTUTYT NO METEOPOJIOTUA N XMAPONOTUA
Kntouosu aymu: oyeHKa, npoz2Ho3a, YucaeHU modesnu, CucmeMamuy4Ha 2pewKa, npoyeHm Ha cbvosaemocm
*email: hristo.hristov@meteo.bg

BbBeaeHue

MbpBMTE HAayyHWU NPOrHO3WM 3ano4ysaT B CTPaHUTE OT
3anagHa Espona u CALL mexay 1850 n 1870 rogmHa.
CKopo cnep ToBa Bb3HUKBA HEOHXOAMMOCTTA OT OLLEHKA
Ha Te3n nporHosu. lNbpBaTa OUEHKA € HanpaBeHa OT
Finley npe3 1884 r. (Murphy, 1996). B HacTtosuwaTa
paboTa e HanpaBeHa OLEHKA Ha peasiHUTe, KAaKTo U Ha
KOpUrupaHute W3Xo4HW fAaHHM 33 Tmin 1 Tmax 3a
CNepBalWoTO  AEHOHOWME Ha  TpuTe  Hal-yecTo
M3Mo/i3BaHM B onepatMBHaTa pabota Ha HUMX uncnexun
MoZena 3a nporHosupaHe Ha Bpemeto (ALADIN-BG,
ECMWF u GFS) 3a nepuoga ot 01.07.2016 pgo
30.06.2018 r. lpeactaBeHO e cpaBHeHWe Ha pesyn-
TaTUTe OT YUCNEHUTe MOAENHU MNPOrHo3M W Ha
u3gagfeHnTe eKcnepTHU CUMHOMNTUYHKU NPOrHO3M 3a Tmin
1 Tmax Ha Bb3ayxa.

MeTtogonorusa

OueHKaTa e HanpaseHa 3a 32 To4YkM B bbarapwus,
KOMTO CbBMagaT CbC CUMHOMNTMYHWUTE CTaHuuu. M3non-
3BaHM ca 3 ocHOBHU rpewkun: MAE (ToyHocTt), ME (cuc-
TemaTuyHa rpewka) u PC (npoueHT Ha cbbaBaemocT).

1
ME ==Y, (F; - 0;)

1
MAE:;Z?=1IFI: =04

n c6baHaTa, ako (F; — 0;) < 2°C
PC=Xi1

Hec6bAHATA, ako (F; — 0;) > 2°C

kbgeto Fi wn Oi ca CbOTBETHO MNpOrHosata w
HabntoaeHuATa 3a AeH i, @ N e BPoAT Ha NporHosuTe.
KopeKkuuATa e HanpaBeHa, KaTo cpegHaTa rpellka oT

npeaxogHUa fOeH ce npeHacs KbM MPOrHosata Ha
YncneHuTe MoAEeNN.

100%,

Pesyntatu u ussoau

Mpu wHTerpanHua metosd (usnaTa cTpaHa) 3a ME
(bur. 1) ce BMXKAA, Y€ BCUYKM YUCAEHUM MOAENu
3aBuwaeat Tmin (npu cuHonTMumMTe € 61m3Kka go 0 °C) un
3aHMKasaT Tmax.

ME

®durypa 1. ME Ha uyncneHnTe moLenm U CUHONTULUTE
3a uAnara cTpaHa

ToBa e A0Ka3aTeNCTBO, Ye AHEeBHaTa amnauTyaa B
NporHo3MpaHaTa oT MOAENUTE TeMNepaTypa e No-Masika
OT peanHata. Pasrnexgalku cuctemaTMyHaTa rpeLlka B
oTAeNHUTE TOYKkM (dur. 2), ce BMNKAAT MHOrO
noapobHOCTN, KOUTO BMxa MOrAM Aa Ca MOJE3HM Mpu
n34aBaHeTo Ha NPOrHo3uTe.

ME_Tmax

®urypa 2. ME Ha uyncneHuTe moaenv u CMHONTULMTE
Nno TOYKMU

3a CMHONTWYHA CcTaHUMA BuauMH BcMuykM mopgenu
3asuwasat Tmin mexagy 2 °C n 2.5 °C. CuHONTMUUTE
Kopurmpat  Tesu HeaoCcTaTbLM " HamansasaT
cucTemaTMyHaTa rpewka nog 1 °C.

MpoueHTbT Ha cbbasaemocT (PC), npeacTaBeH Ha
¢urypa 3, nokasBa, uYe KopeKuumata nogobpssa
NMPOrHO3UTE MPU BCUYKM MOZE/MU, KaTO Hal-ronsmo e
nofobpeHuneTo Ha cbbasaemoctTa (okono 10%) Ha GFS
np Tmin 1 Ha ECMWF npu Tmax. lporHo3ata Ha
CUHONTUUMTE € HaW-406pa LopKU U Ces KopeKumaTa Ha
mogenute.

PC_Tmin PC_Tmax

durypa 3. PeanHuAat n KopurmpaHmat PC Ha uncneHute
MOZENN U Ha CUHONTUUNTE

Nurepartypa

Murphy, A. H. (1996). The Finley affair: A signal event in
the history of forecast verification. Weather and
forecasting, 11 (1), 3-20, 1996.
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MHTEeH3MBHM BaNeXun U NocneacTsnATa ot Tax B XackoBo u ApAaHoBo Ha 29-30 maii 2023 r.
B. KnewaHosa'", X. Xpucros!

!NenaptameHT ,MPOrHosu n nHbopmaLMoHHO obcaykeaHe”, HauMOHaNEH MHCTUTYT MO MEeTEeoPOIoruaA 1
X1APoNorus
Kntouosu AYMW: npo2HO3a 3a epememo, CUHONMMUKa HGBOdHeHUH, spvmomesuYHa 6ypﬂ, UHMeEH3UBHU sanexu
*email: viktoria.kleshtanova@meteo.bg

BbBeaeHue

B nepuoga 29-30 maii 2023 r. Hag cTpaHaTa ce pa3BMBa
MOLLHA KyNecTo-AbKA40BHA 061a4HoCT. Ha MHOro mecta
MMa KPaTKOTPamHW, BPEMEHHO MHTEH3UBHU BaNeXu U
rPbMOTEBMYHU BypW, pErncTpupaHn ca u rpagylku. B
MHOFO palloHM OT cTpaHaTa 3a 24 yaca oTyeTeHuTe
KoAnyectsa Banexum ca 25-57 mm, no pJgaHHM oOT
HabaogaTenHaTa mpeka Ha HauMoHanHUA MHCTUTYT No
meTeoposiorma 7 XUOPONOrua. CuHonTUYHaTa
obcTaHOBKa Ha 29 mait 2023 r. e B pe3yaTaT OT LMK/IOH
Ha nsobapHa BmcoumHa 500 hPa, c ueHTbP Ha HOroM3TOK
OT cTpaHaTta, Hag Mana Asua, u gbnboka AoNAMHA Ha
cesep, gocturawia go NepmaHuna u MNonwa. B pamkute
Ha [EHOHOLWIMETO LMKNOHBT MNOCTENEHHO Ce NpPemecTBa
Ha U3TOK M ce 3anbnea. Ha 30 mait 2023 r. 6apuyHOTO
nosie B palioHa Ha bbarapua e Bce olle UMKAOHAHO.
BapuyHata [ONMHA ce cnycka Ha tor, AOCTUranku
CnoBakua, UM CblWO Ce npemecTBa Ha WU3TOK
(http://bulletins.cfd.meteo.bg/). CuHonTMyHaTa obCTa-
HOBKAQ € OHarneAeHa C KapTM OT atmochepHuTe
peaHanusm Ha NOAA (Natioal Oceanic and Atmospheric
Administration), KouTo ca KOM6WHWpPaH MNPOAYKT Ha
HaumMoHanHUA LeHTbp 33 NPOrHo3a Ha OKOJIHATa cpesa
1 HaumoHanHuA LeHTbp 33 aTMocdepHU M3cnenBaHUA
Ha CobeauHenute watm (NCEP/NCAR Reanalysis)
(https://psl.noaa.gov/) — durypa 1, naB n ageceH naHen.

Z=N

durypa 1. CpeHU CTOMHOCTM Ha reonoTeHUManHaTa
BMCOYMHA HA M30b6apHa BucoumHa 500 hPa
Ha 29.05.2023 r. B 12 UTC (naBo) 1 Ha 30.05.2023 r.
8 18 UTC (asacHo), NCEP/NCAR peaHanunsu
MeTtopgonorusa

3a pa3rnexpgaHe Ha CUHONTMYHaTa obcTaHoBKa
ocseH NCEP/NCAR peaHanusn (¢pur. 1) ca u3anosissaHm un
apXMBHM AaHHM Ha HUMX. N3bpaHu ca ABe TOYKM OT
CTpaHata — XackoBo M [lpAaHOBO, B KOMUTO ca
perncTpupaHn HaBOAHEHUA U Ca HAaHECEHW 3HAUYUTE/HU
MaTepuanHu WeTu.

Pe3syntatu n ussogu

OT KapTuTe C pasnpefeneHUs Ha BaJexute ce
BuxKaa, ye ot 08:00 4. Ha 29.05.2023 r. go 08:00 4. Ha
30.05.2023 r. Hali-3HAYUTENIHU BaNIEXWU Ca OTYETEHU B
palioHa Ha LleHTpaneH bankaH — po 57 mm; B
CEeBEPOU3TOUHUTE PaMoHM — A0 32 mm; B XaCKOBCKa
obnact — go 27 mm (¢wur. 2, naso). Ha 30.05.2023 r.
perucTpupaHMTe MbBAHUM Ca [/laBHO B W3TO4YHATA
NMosIOBMHA OT CTpaHaTa; B CyTPeLHWTe 4acoBe Mma
perncTpupaHy MbaHUM UM B obnact abposo (dur. 2,
[AACHO).

®urypa 2. PasnpeneneHue Ha Banexute ot 08:00 u.
Ha 29.05.2023 r. ao 08:00 u. Ha 30.05.2023 r. (nsB0) M
noyacoso (B UTC) pa3npeaeneHune Ha pernctpmpaHute
Mb/IHMM HaA palioHa Ha cTpaHaTa Ha 30.05.2023 r. (gAcHo)

MN3mepeHuTe KonnyecTsa Ha Baiexute B u3bpaHute
TOYKM, KaKTo M B ABe cena B ob6bnacT Xackoso, ca
npeacraseHu B Tabaunua 1.

Tabnnua 1. M3mepeHn Konmyectsa Banex ot 08:00 u.
Ha 29.05.2023 r. oo 08:00 u. Ha 30.05.2023 .

Touka UsmepeHn (mm)
Xackoso 14.0
c. Llapesa nondAHa 26.9
c. Enena 20.1
OpaHoso 50.9

MocnepctBuAaTa  OT Cb3janata ce  CUHOMTUYHA
06CTaHOBKa Ca HABOAHEHM NbTMULA, MarasvHu U
YHULL,OMKEHa peKoTa. B oTAeNHW palloHK OT CcTpaHaTa e
OoTHeceHa MbTHAaTa HACTWAKA, aKTMBM3MpaHM ca
CBAYMLLHM NPOLLECH, HABOAHEHM Ca ABOPOBE.

Nutepartypa
MeceueH XNAPOMETEOPOIOTMYEH 6loNeTuH.
HaumoHaneH WHCTUTYT MO  MeTeoposorna U

xuaponorua, mai 2023 r., Coousa, neyaTHo M3gaHue:
ISSN 1314-894X, oHnaH usgaHue: ISSN 2815-2743:
http://bulletins.cfd.meteo.bg/.

https://psl.noaa.gov/
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MporHo3aTa 3a BpemeTo — HayKa B onepaTUBHaTa AeNHOCT, NpeausBuKaTencTsaTta gHec
A. CroiueBa®’, 6. Mapkosa®, B. KnewaHosa', W. locnoanHos?

!NenaptameHT ,MporHosun n nudbopmaLmMoHHo obcaykeaHe”, HaumMoHaneH MHCTUTYT MO MeTeopooruna n
Xuaponorua
KNo4oBKM AymU: Npo2HO3a 3a 8peMemo, CUHOMMUKA, eKCMmpPeMHU A8AeHUSA, Modesu, onepamusHa deliHocm
*email: anastassia.stoycheva@meteo.bg

BvBeaeHue

YucneHute mogennM ca OCHOBEH M3TOYHMK 32
mHoopmauma 8 HAMX npu M3roTesaHe Ha MPOrHo3u 3a
Bpemeto. AKO B 30pata Ha WU3JaBaHeETO Ha
onepaTtMBHaTa rpa*kA4aHCcKa NporHosa npeam 68 roanHu
ca 6UAKN NONOMKEHM OCHOBMUTE Ha CMHONTUKATa B HUMX,
TO [Hec CUHOMTUUMTE pasnosaraT C pPervoHanHu
yncneHn mogenHu nporHosn ot ALADIN-BG (72 h) u
AROME-BG (42 h), KakTOo M c 6orata NpOrHOCTMYHa
MHbopmauma oT moaena Ha EBponeickuAa LeHTbP 3a
CpeAHOCPOYHM NporHosn 3a spemeTto (ECMWEF). O6ekT
Ha ToBa NpeACcTaBsAHe Ca ABe CUHOMNTUYHM OBCTaHOBKMU:
1. Ot 05.09.2023 r. — € perncTpMpaHu 3HauyuTeNHU
BafieXu, 0baBeHO 6eACTBEHO MONOXKEHME U 4 KepTBU B
Bbarapua (pur. 1). PaseuTneTo Ha npouecute B Mbpuma
bewe MHOro no-pasfiMyHO, C ABa NbTM NOBeYe Mo
KO/IMYECTBO Ba/IeXM, a BNOC/NeACTBME PA3BUANAT CE KbM
JInbumA LMKNOH NPUMAO6U XapaKTePUCTUKKM Ha yparaH.

2. O1 05.03.2024 r. — c u3gageHn npeaynpexaeHna ot
NbpBa CTeneH (KbAT KoZ) 3a 3HAYUTENHU KOJMYecCTBa
Banexu B HOxHa bbarapusa. e 6bae AemMOHCTpMpaHo
noBeAeHMeTo Ha 4ucneHmte mogenn Ha ECMWEF no
OTHOLUEHWEe Ha BasieXHWUTe KonumyectBa — Kakto ot IFS
(Integrated Forecasting System), Taka M OT HoBuTe
TexHukn Ha  ML/Al  (Machine Learning/Artificial
Intelligence) mogenute (dur. 2).

MeTtoponorua

M3non3BaHeTo Ha CbBPEMEHHM METOAMKM MO
NIOKaNM3npaHe Ha TOYHOTO MACTO HA OYaKBaHWUTE
€KCTPEMHMU ABNEeHMA (3HAYUTEIHM BaNIEKM, CUNEH BATHP
M gp.) B 61M3KOTO 6baelle Lie MMHABA OCBEH npes
pesyntatm OT LEeTEPMUHUCTUYHU UYUCIAEHW MOLENMN,
BEPOATHOCTHU MPOrHO3M M W3MON3BaHE HA EKCTPEMHMU
umHaeken (EFl — Extreme Forecast Index, SoT — Shift of
Tails), HO n npes BKAtOYBAHE B NPOrHOCTUYHMA MpoLec
Ha pesynTtaTv oT ML/Al mogenw.

Pe3syntatu u ussoau

PervoHanHute u rnobanHUTE uUUCNEHUM MoAaenmn
npeagnarat 4obpu pesyntaty 3a onepaTtuBHaTa AenHOCT,
KOATO [0CTAaTbYyHO PaHO A3 CUrHAAM3MPa 33 OYAKBAHMU
eKCTpeMHMN sBneHuAa. [pu HamecaTa Ha JIOKa/HU
daKTopW, YCNOXHABALM CUHONTMYHATA OOCTaHOBKa,
MoaenuTe NoaLeHABaT KoauyectsaTta Banex (pur. 1), a
YecTo W CKOpOCTTa Ha BATbpa. M3nonssaHeTo Ha
uHoBatMeHM ML/Al mogenn ce o4akBa pAa gdage
OOMbAHUTENEH NPUHOC B NoA06psABaHe Ha U3roTBAHUTE
NPOrHo3n, npeaocTaBAWKM  OlLle  BapuMaHTM  3a

pasBuTMETO Ha aTtmocdepHuTe npouecn (dur. 2).
MocnegHOTO ycnoXHABa pabotaTa B MPOTrHOCTUYHUTE
3B€Ha, @ M OYaKBaHO MOKa3Ba Pa3sMMHABAHWA, KOMUTO
NIECHO Ce AeMOHCTPUpaT npu  AeTePMUHUCTUYHUTE
NPOrHo3u no To4ku (Taban. 1).

04.09.2023 09 UTC
TR A\

04.09.202321UTC |

e B,

durypa 1. (a) FeonoTeHuman Ha M306. NOBBLPXHOCT
500 hPa (4epHu KoHTypK) 1 Temn. Ha 850 hPa (uBeTHa
cKana) Ha 04.09.2023 09 UTC; (6) NpusemHo 6apryHo

none (YepHU NMHUKM) 1 BATLP Ha 850 hPa (uBeTHa ckana)
Ha 04.09.2023 21 UTC; (B) 24-4 NpOrHO3HW BanexXu
33 05.09.2023 r. (48-4 nporHo3a); (r) 24-4 Banexu
£0 08:00 yaca Ha 05.09.2023.
M3TouHuK: ECMWF (a, 6, B), HUMX (r)

2.4, sanex ao 06.03.2024 06 UTC, ECMWF [/7328-4 sanex wm 06.03.2024 06 UTC, GraphCast ML

a 6
®urypa 2. 24-4 Banexun kbm 06.03.2024 06 UTC
ot (a) IFS (ECMWF) u (6) mawmnHHO oby4eH uncneH
mopen GraphCast, Google DeepMind (Lam et al., 2022).

MN3TouHMK: ECMWEF (a, 6)

Tabanua 1. U3mepeHu u NPOrHO3HM KOIMYECTBA Banex

Touka Usmepenn 30-u nporHosa 102-y
(mm) (mm) nporHosa
(mm)
Codua 0.0 1.7-4.9 3.4-15.7
Mnosaus 2.2 8.2-15.2 9.3-21.3
Nutepatypa

Lam, R., Sanchez-Gonzalez, A., Willson, M., Wirnsberger,
P., Fortunato, M., Alet, F., ... & Battaglia, P. (2022).
GraphCast: Learning skillful medium-range global
weather forecasting. arXiv preprint
arXiv:2212.12794.

https://charts.ecmwf.int/
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Pa3BuTHe HA HaLMOHaNHATa CMCTEMA 33 PaHHO NpeAynpeXXAeHMe 32 ONacHO Bpeme —

yCcnoBUA Ha NOXAPOOMNaCHOCT U TOMNJIMHEH CTpecC
W. locnognHos”

JenaptameHT ,MporHo3n n nHbopmaumnmoHHo obcnyksaHe”, HalmoHaneH MHCTUTYT MO METeopPoNorua n
Xmaponorua
KNo4uoBM AYMU: eKCmpemMHU Memeopos102U4HU YCa08Us, CUCMEMA 3a PaHHO npedynpexcoeHue,
MoXapoonacHocm, monsauHeH cmpec
*email: ilian.gospodinov@meteo.bg

BvBeaeHue

HauMOHaNHWAT MHCTUTYT NO MeTeoposiorMa w
xuaponorna (HAMX) ynpaBnsBa  HauuoHaiHa
cMCTeMa 3a paHHO MpeaynpexgeHue 3a BpemeTo
noseye ot 10 roguHu. Ta e paspaboTeHa B
CbOTBETCTBME C MPUHUMNUTE Ha eBpoOrnenckaTa
cuctema METEOALARM u mnsrpageHa B paMKuTe Ha
MEXAYHAapOAHOTO CbTPYAHUYECTBO, MOAMNOMAraHo
oT EUMETNET — mperKa oT eBponemnckn HauMoHaHK
XMAPOMETEOPONIOTMYHM cnybu. LiBeTHaTa npeay-
npeautenHa ckana Ha METEOALARM npuzobu
nonynApHOCT B CTpaHatTa U B MOMEHTa € /1eCHO
pasno3HaBaema OT LUMpOKATa  0bLEeCcTBEHOCT.
MbpBOHaYanHO cucTemata belwe paspaboTeHa ¢
pasgenutenHa CnocobHOCT Ha HWMBO aAMWMHUCT-
paTuBHa obnact — 28. Mpe3 2022 r. ce NpeMmnHa KbM
no-puHa pasgenuTenHa cnocobHocT c npeay-
npexaeHusa no obwuHm — 265. MpeanmcTeoTo €, Ye
uma no-gobpo cvotBeTcTBME B Mawaba Ha
npupoaHUTE ABAEHMA C nNJaowTa Ha obwMmHaTa.
HepoctaTbKbT €, 4ye ce npousBexaa MHOro no-
TPYAHO OT NPOrHO3MpaLLuna. ToBa € MACTOTO, KbAETO
ABTOMATMYHOTO NMbPBO MPeAnoNoXKeHne oT mojena
CTaBa OT CbLUECTBEHO 3HauyeHue. Tasm paboTta ce
KOHLEHTpMpa BbpPXy W3MONI3BAaHETO Ha yHMBepcan-
HUA MoJen 3a TemnepaTtypa Ha ycewaHe Ha HAMX
33 KOHCTpyMpaHe Ha aBTOMATUYHUTE npeay-
npe)KAaeHWa 3a OnNacHoO ropewo/cTyaeHo Bpeme U
npeAcTtaBaHe Ha aBTOMATU3MpaHaTa WHpopMa-
LMOHHA CMCTEeMA 3a NOXKapoonacHocT Ha HUMX.

Pesyntatn

1. lMpeactaBeHa e aBTOMaTU3MpaHaTa cuctema 3a
onpefensHe Ha MNpenopbyMTesiHa CTeneH Ha
roToBHOCT 3a 6opb6ba c noxapu no obnactm u
06WWMHM. M3n0A3Ba ce MHAEKC Ha MOXKApPOOMnacHOCT
(Fire Weather Index — FWI) (Van Wagner & Pickett,
1985). Ot 2023 r. cucTemaTa e cbC cBob6oAeH A0CTbN
Ha agpec:

http://weather.bg/pojaroopasnostPlus/.

®urypa 1. EKpaHHa CHMMKA Ha UHPOPMALIMOHHATA
cucTeMa 3a onpegensHe Ha npernopbyYnTeNHa
cTeneH Ha roToBHOCT 33 6opba ¢ noxKapu

2. C yHuBepcasHMA MoAen 3a TemnepaTypa Ha
ycewaHe (Fanger, 1970) ce onpeaens cTeneHTa Ha
TOM/IMHEH CTPEC B pPaMKWUTE Ha JAeHOHOoLWMe, Ha
6a3aTa Ha KOETO ce NOAroTBAT aBTOMATUYHU KOA0Be
no o6sactTn u o6LWMHM 33 onacHM TemnepaTypu. OT
2023 r. ce nybnuKyeBa TeKywa WHPopmauua 3a
TemnepaTypa Ha ycewaHe Ha 6a3aTa Ha gaHHW OT
CUHONTUYHUTE CTaHuMM Ha HUMX, poctbnHa Ha
agpec:
http://weather.bg/index.php?koiFail=tekushti&Ing=
O#komfort.

T 53 T 13
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durypa 2. EKpaHHa cCHMMKa Ha MHGOPMaLMOHHATa
cucTema 3a TemnepaTypa Ha ycelaHe u
Knac Ha TonanHeH KomoopT/anckomepopT

Nurepatypa

Fanger, 0. (1970). Thermal Comfort. Copenhagen.

Van Wagner, C. E., Pickett, T. L. (1985). Equations
and FORTRAN Program for the Canadian Forest
Fire Weather Index System. Canadian Forestry
Service, Ottawa.
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OueHKa Ha

BUAMMOCT Ha netuwe Codusa upes gBa meToaa Ha MaLIMHHO obyueHue
H. MeHos ", T. TepoBa?

10N, PbKOBOACTBO Ha Bb3AYLIHOTO ABMMKEHMEe"
2dusmueckn pakyntet, CY ,,Ce. KanmeHT Oxpuackm”
KNouoBu AyMn: Mmbesa, KAUMamosioaus, MawuHHO oby4yeHuUe, He8POHHA Mpexa.
* email: nikolay.penov@bulatsa.com

BbBeaeHue

Mbrnata € MeTeOpPO/IOTMYHO ABJEHUE, KOETO
Hamansaea snammoctTa nog 1000 m 1 oka3Ba CepMO3HO
BAVAHME BbPXY BCEKM BUA TPaHCNOpPT. MporHosmpaHeTo
Ha Mbraa ocTtaBa TpyAHa 3afdadya nopagy NoKanHUA
XapakTep Ha SBNEHMETO, BAWAHWE Ha TepeHa W
MUKpOKAMMaTa. CbBpemeHHUTEe UINYHU  YKUCIEeHM
MOAEe/NM, BbMPEKU CBOATa BUCOKA MPOCTPaHCTBEHA
pasgenvTesiHa CnocobHOCT, YeCTO MbTM He ycnABaT Aa
NPOrHO3MpaT ycnoBus, Noaxoasawm 3a obpasysaHe Ha
mbrna (Belo-Pereira and Santos, 2016). [pes
nociegHNTe HAKOMKO FOAVHWM MALIMHHOTO 0bydyeHue u
HEeBPOHHMTE MpEXM 3ano4ysaT ga ce WM3nos3eaT ¢
HapacTBala MHTEH3MBHOCT B MeTeoposoruata (Kim et
al., 2022).

MeTtoponorua

32 uenta Ha TOBa Wu3cnedBaHe Ca M3NON3BaHM
csegeHna METAR ot netuwe Codus 3a nepmoaa 2005 —
2022 r. c BpemeBa pasgenuTtenHa cnocobHoct oT 30
MWHYTW. M3unmcneH e WHAEKC Ha yctonumsocT Fog
Stability Index (FSI) upe3s KombuHupaHe Ha cBeaeHMN
METAR 1 gaHHuM oT ERAS peaHanus Ha M306apHO HMBO
850 hPa.

3a oueHKa Ha BugMmocTTa Ha netuwe Codwmsa ca
M3M0/13BaHM aArOPUTBM 33 MaLIMHHO 0by4yeHne random
forest 1 HeBpoHHa mpea long short-term memory
(LSTM). Tbi kato B cBeaeHua METAR ce pgoknagga
Buaumoct go 10 km, ce wu3nons3sat camo Te3n
HabntoaeHuA, Npu KouTo BugumoctTa e nog 8 km, a
NpUYMHaTa 33 HAaMajseHa U HUCKA BMAMMOCT aa b6bae
OMMKa wan  mbraa. Kato BXogHM napameTtpu  ce
n3nonseat FSI, TemnepaTypa, TOY4Ka Ha oOpocABaHe,
neduuMT Ha TOYKaTa Ha opocABaHe, aTMoChepHO
HansAraHe, KOJMYECTBO M BUCOYMHA Ha 06NaYHOCTTa,
NMOCOKa W CKOPOCT Ha BATbP, AEH OT roaMHaTta 1 4ac. 3a
obyyeHne Ha pgBata meTtoga ce wsnonssar 70% ot
OaHHUTe, a octaHanute 30% 3a TecT. AnroputmuTte ce
M3Mnon3BaT 3a perpecua ¢ 11 BxoAHW NapameTbpa U ce
oueHABa BMAMMOCTTA. M3BbplIEHA € KopeKuua Ha
pe3ynTaTuTe C ABOIMHA NHENHA GYHKUMA, @ TOYHOCTTA Ha
aNropuTMMUTE € OLeHeHa u4pe3 KoedUUMeHT Ha
onpegeneHoct (R?), cpegHa abconioTHa rpelwka w
CpeaHOKBaZPaTUYHA rPeLUKa.

Pesyntatu n ussogu

Ha ®dur. 1 e npepcraBeHa rpadmka ¢ BUAUMOCT OT
csegeHna METAR v oueHKa Ha BUAMMOCT OT HEBPOHHA
mpexa. Buxkaa ce, ye anroputbmbT yCnAaBa Aa npociean
C ronAma TOYHOCT MNpoMAHaTa Ha BUAMMOCTTA, KaTo
HEeBPOHHATa Mpea 3aBulLaBa CTOMHOCTUTE Ha
BMAMMOCTTA, KOraTo MMa Mbrna Unu AMMKA, U 3aHUXKaBa
CTOMHOCTUTE Npu Aobpa BUAMMOCT.

Observed and estimated visibility
[ - S

durypa 1. Buammoct oT HabntogeHUA U OT HEBPOHHA
Mpexa.

AnroputbmbT random forest nsumcnaea, ye FSI uma
Hall-ronsama Ba*kHOCT (34 %) Npu oLeHKa Ha BUANMMOCTTa,
cneaBaH oT gedpuuUMTa HA TOYKATa HA opocsaBaHe ¢ 23 %.
MpeanMcTBOTO Ha MAaLMHHOTO 0by4YeHue e, Ye TO Ce yuu
OT MUKPOKAMMATA HAa MACTOTO, OTYNTANKN 3aBUCMMOCTH
MEXAOY Pa3/IMyHUTE METEeOpPOJIOTMYHM  NapameTpu,
yCNABaMKM 3@ Npecb3gafe HenvHelHW npouecH,
KaKBMTO ca 0bpasyBaHeTO M pascemBaHETO Ha Mbraa
(Castillo-Botdn et al., 2022).

BnaropapHocTyu: M3nonssaHute AaHHW 6sxa
npeaoctaseHn ot leopru Mees, reHepaneH AUPEKTOP Ha

1B PB/.
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episode at Lisbon airport (Portugal): Performance of
ECMWF and AROME models. Meteorol.
Appl. 2016, 23, 353-370.

Kim, J. Meteorological characteristics of fog events in
Korean smart cities and machine learning based
visibility estimation. Atmos. Res. 2022, 275, 106239.

Castillo-Boton, C. Machine learning regression and
classification methods for fog events
prediction. Atmos. Res. 2022, 272, 106157.
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BnvaHMe Ha HAYaNIHUTE U TPAaHUYHUTE YC/I0BUA BbPXY ONepaTUBHATa YMC/IeHa NPOrHo3a

HaBpemeTo
B. Llenosa®’, M. LlaHkos?!, K. Mnaaeros?!, M. [luHes?, M. MbpsaHos!

[JenapTameHT ,,[1porHo3un n nHbopmaumoHHO obcnyBaHe”, HauMoHaneH MHCTUTYT N0 METEoPONOrmA U
XUAponorus
KntouoBu aymu: pe2uoHanHa YucaeHa npoz2Ho3a, Ha4aaHU U 2paHUYHU ycao8us
*email: boryana.tsenova@meteo.bg

BvBegeHue

KauecTBOTO Ha pernoHasHaTa 4MClEHA NPOrHosa
3aBWCM OT MaKCMMa/sHO TOYHOTO OMMUCaHWe Ha Ha-
YasHWUTE YCN0BMA, MPOU3BEAEHM OT rnobanHuTe mo-
Aenn 3a NporHosa Ha BpemeTo. HayanHoTto ycnosue
TpA6Ba Aa ONUCBa KOJIKOTO Ce MOXKE MO-MbJIHO CbC-
TOAHMETO Ha atmocdepaTta. B HUMX 4 nbTh B AeHo-
HowwmeTo (00, 06, 12 1 18 UTC) ce nyckaT onepaTtus-
HO ABaTa MoOZesa 3a UYMC/ieHa MPOrHo3a: Xuppo-
cTatyHKUAT ALADIN-BG (c xopu3oHTanHa cTbnKa (dx)
5 km, 105 BepTukanHuu HuBa (I), 72 4yaca cpok Ha
nporHosata) U HexuapocTatuyHuat AROME-BG (c
XOpU30oHTanHa cTbnKa (dx) 2.5 km, 90 BepTMKanHu
HuBa (1) n 48 yaca cpok Ha nporHosara). ALADIN-BG
No/13Ba HA4Ya/IHU U FPAHUYHM YCIOBUA C XOPU3OHTaN-
Ha cTbnKa oT 9 km oT ¢dpeHckus rnobaneH moaen
ARPEGE, pokato AROME-BG — ot ALADIN-BG. B Ha-
cToAlWwaTa pabota e n3cnenBaHO BAMAHMETO Ha Ha-
YaZHUTE W FPaHUYHWUTE YCNIOBMA BbPXY 4YMCIEHaTa
NporHo3a Ha BpemeTo.

Metoaonorusa

[BaTa mogena ca GopcMpaHn € pasnnyHm
Haya/NHM U FPaHWUYHU YCNOBUA.
ALADIN-BG:
- oT ARPEGE (dx)=9km, |=105, 4yecToTa Ha rpaHMYHUTE
(dt) ycnoBua 3 uaca) — onepaTvBHa Bepcus Ha
mogena —arp3;
- oT IFS (dx)=9km, I=90, dt=3h) —ifs3;
- o7 IFS (dx)=9km, =90, dt=1h) —ifs1.
AROME-BG:
- oT ALADIN-BG (dx)=5km, |=105, dt=1h) — onepaTtus-
Ha Bepcus Ha mogena —all;
- oTIFS (dx)=9km, =90, dt=3h) —ifs3;
- oTIFS (dx)=9km, =90, dt=1h) —ifs1;
- oT ARPEGE (dx)=9km, I=105, dt=3h) — arp3.

M3cnepBaHa e cyTpewHata MporHos3a Ha
29/01/2024 r. TyKk ca NoOKasaHW ycneBaemocTuTe Ha
pasfMyHWUTE BepcMM Ha ABaTta  Mmogena npwu
NPOrHO3MpPaHeTO HaTemnepaTypaTa Ha 2 m B Hal-
6/M3KUTE TOUYKM OT MPEXKUTE MM [0 /IOKAUMUTE Ha
CMHONTUYHUTE CcTaHumm Ha HUMX nocpeactsom
CPeAHOAPUTMETUYHUTE N CPEAHOKBALPATUYHUTE UM
OTKNOHeHMA (cbotBeTHO BIAS u  RMSE) ot
N3MepeHuTe JaHHW.

Pe3syntatu u ussoau

Ha ¢urypu 1 1 3 e NnokasaHo NOYacoBOTO CpeaHO
APUTMETUYHO OTK/IOHEHWE 33 BCUYKW CUHOMTUYHMU
CTaHUMKM Ha TemnepaTtypaTta Ha 2 m, NPOrHo3npaHa

Ha 29/01/24 r., cvotBeTHO oT ALADIN-BG u or
AROME-BG ¢ pa3nnyHU HayasiHU U TPAaHUYHU YCIO-
BuA. Ha durypu 2 1 4 e nokasaHo cpeLHOKBaAPaTUY-
HOTO OTK/NIOHEHME Ha MPOrHO3MpaHaTa CbOTBETHO OT
ALADIN-BG u ot AROME-BG ¢ pasninyHK HayaaHu U
rPaHUYHW YyCNOoBMA TemnepaTypa Ha 2 m 32 BCAKa
CMHOMTMYHA CTaHUMA.

ALADIN: 2m Temperature BIAS

8 8 8 8 8 &

®urypa 1. ALADIN-BG: CpegHOapUTMETUYHO
oTKAoHeHue BIAS Ha nporHosupaHaTa Ha 29/01/24
TemnepatypaHa2 m

durypa 2. ALADIN-BG: CpegHOKBaaApPaTUUYHO
oTKNoHeHne RMSE Ha nporHosupaHara Ha 29/01/24
TemnepaTypa Ha2 m

AROME: 2m Temperature BIAS

——bias_all (0.06)

bias_ifs3 (0.65)
—— bias_ifs1 (0.65)
—— bias_arp3 (0.1)

B o R N W B

(

o

29/01/24-09UTC —+—

29/01/24-12UTC
29/01/24-15UTC
29/01/24-18UTC
29/01/24-21UTC
30/01/24-00UTC
30/01/24-03UTC
30/01/24-06UTC
30/01/24-09UTC
30/01/24-12UTC
30/01/24-15UTC
30/01/24-18UTC
30/01/24-21UTC
31/01/24-00UTC
31/01/24-08UTC
31/01/24-06UTC

durypa 3. AROME-BG: CpeagHoapUTMETUYHO
OTKNoHeHMe BIAS HanporHo3supaHaTa Ha 29/01/24
TemnepatypaHa2m

durypa 4. AROME-BG: CpeHOKBagpaTUUYHO
oTKNoHeHne RMSE Ha nporHo3supaHaTa Ha 29/01/24
TemnepaTypa Ha 2 m

Bb3 ocHoBa Ha nonyyeHuUTe pe3yntatn Mmoxe ga ce
HanpaBu OCHOBHO 3aK/4yeHue: pernoHasHaTa
YyuCneHa NporHo3a Ha BpemMmeTo ce BanAae npegnmHo
OT MEeTeopOo/IornMATa B HavanHUTE U TPaAHUYHUTE
YCN0BMA U MHOTO NO-MasZlIKO OT YeCTOTaTa UM, KaKTO
1N OT XOPU3OHTA/IHAaTa UM CTblKa.
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®bOHDBT BbB Bpau,a — ONaCHO MeTeopPOo/ZIOrM4HO ABNeHue

[. CtosHosal, K. Croes™?, I'. Teposa?
*email: denevas@uni-sofia.bg

Kategpa ,MeTteoponorusa u reopusmka“, dusmueckun parkyntet, CY ,,Cs. KnnmeHT Oxpmuackmn’
2[lenapTameHT ,,MPorHo3un n MHGOPMaLIMOHHO obCayKBaHe”, HaumoHaneH UHCTUTYT N0 METEOPOIOrUA 1
XvMaponorua

PE3IOME:

PbLOHDBT € TONBA M CYyX NOPUBMUCT BATLP, KOMTO ce HabaoaaBa NPU HAaZIMYMETO HA CUAEH Bb3AyLIEH NOTOK
1 oporpadCcKm NPENATCTBUA, U € OMACHO METEOPO/IONMYHO siBNeHMe. B bbarapua ¢boH ce Habnoaasa no
CeBEepHUTE CK/IOHOBE Ha NIAHUHUTE.

C uen nogobpasBaHe Ha NporHosata Ha ¢boHa B MOCAEAHUTE FOAMHU Ce MPAaBAT U3C/AeABaHuUA 33
onpeaensHe Ha TUNOBETE CMHOMTUYHM OBCTAHOBKM, BOAELLM A0 MosBaTa My. B HacToswaTta paboTa e
HanpaBeHa KauMmatosnorus Ha ¢boHa BbB Bpaua 3a 30-roauvweH nepuog (1993-2022 r.), ob6eKkTMBHa
TUNU3aUMA HA CUHONTUYHUTE 06CTAaHOBKM C ABe Knacudpukaumm: Gross Wetter Type (GWT) u Jenkinson-
Collinson (JCT) ¢ 26 Tvna uMpKynaumu. NpecmeTHaT e MHAeKc 3a ¢boHa (FI), paspaboTeH npes 2020 r. 3a
HY}XAWUTE Ha ONepaTUBHOTO MPOrHo3npaHe Ha GboH B CoduA, KOMTO OUEHABA CTAaTUYHATA YCTONYMBOCT
Ha aTmocdeparTa.

dboHBbT BB Bpaua npeobnagasa B cTyaeHoTo nonyrogue. Habnwogasat ce 797 AHWM ¢ PbOH C MaK-
cMmym npes mecel, mapT (120 gHM) U MUHUMYM Npe3 toHU (26 gHK). Mpe3 2000 r. ca OTYETEeHU HaW-
MHOr0 AHU ¢ oboH (54 gHu), a npe3 2014 r. — Ha-manko (7 gHu). BpoAT gHKM ¢ dboH BbB Bpaua e ¢ Haa 4
nbTW noseyve oT To3n B CoduaA. Han-ronam e BpoAaT Ha AHWUTE CbC CKOPOCT Ha BATbPA, 33 KOUTO He ce
u3gasa Ko 3a npegynpexaeHune (54%). Ha BTOpo MACTO ca AHMTe C OpaH)KEB Ko MO eBponeicKaTa
cuctema 3a npegynpexgeHma METEOALARM (24%). Ha TpeTo MACTO ca ¢ XbAT Koz (21%) n B 1.4% ot
C/ly4anTe CKOPOCTTa Ha BATbpa e Hag 30 m/s — yepseH Koa,. OT HanpaBeHaTa 06eKTMBHA TUNMU3aLMA Ha
CcMHONTUYHMTE 06CTaHOBKM, BodellM A0 noseaTa Ha ¢boH BbB Bpaua, c GWT26 3a 27-roguiieH nepuoga,
ce ycTaHoBM, Ye npeobiagasawiy UMpKynauMoHHn Tunose ca: W, CW, CSW, SW AW. Mpu obekTMBHaTa
KnacudukaumaTta Ha JCT26 3a cblumA Nepuos ce OTKPOABAT AB8a NpeobaafaBallm LUMPKYAALUMOHHN TUNa C
¢boH — W 1 SW. 3a nepuoaa 1993-2022 r. e npecmeTHaT GpbOHOB MHAEKC 33 Bpaua cbe cpegHa cToHOCT
0.52.

KnouoBu Aymu: ¢hooH, ornacHuU AenaeHus, npozHo3a, hboHo8 UHOEKC

HanpasneHue: MporHo3a 3a BpemMeTo 1 NpeaynpekaeHna 3a eKCTPEMHU MeTEOPOI0TUYHN ABNEHUS.


mailto:denevas@uni-sofia.bg

AHanuns Ha pa3BUTUETO Ha pasLenBalla ce CynepKAeTKa Bb3 OCHOBA Ha AaHHUTe

OT 10N/1IePOB METEOPOIOrUYEH pasap
L. AumuTtposa®’, C. Teoprues?, . bapakosa?', H. Kaguiicka®

UsnbaHuTENHa areHums ,bopba ¢ rpaaywKkuTe”
KNtouoBu ymu: cynepKaemka, Me3oyuKAOH, MAKCUMAAHA padapHa ompaicaemocm
*email: tsdimitrova@weathermod-bg.eu

BvBegeHue

Bbbarapua e cTpaHa ¢ BUCOKa YecToTa Ha KOHBEKTUBHUTE
npouecu npe3 TonNAMA ce3oH. BcAka roguHa ce
HabtoAaBaT Ha-MOLHWUTE NPOLLECU — CYNEPKAETKUTE.
MHoOroroguwWwHN HabnoaeHUA NOKasBaT, Ye KNETKU C
M30/IMPAHO MbPBO PAAMOEXO C MAKCMMANHa pafapHa
oTpaxkaemocT Zmax = 35 dBZ Ha BMCOYMHa Hapg
n3otepmata Ha -10 °C yecTo ce pa3BMBAT KAaTO MOLLHMU
KNETKM, BKAOUUTENHO cynepkneTku (Dimitrova et al,
2017). MNpu onpeaeneHn ycnoBus, CBbpP3aHM C ronsm
Ccpes Ha BATbpa BbBB BWCOYMHA, Ce Habnwopaasa
pa3uensBaHe HAa KOHBEKTMBHATa KNeTKa.

MeTtogonorusa

3a aHanu3a ca M3N0N3BaHU AaHHU OT S-AMana3oHHM
[0NAepoBU paaapHu ctaHummn Ha UABT. MbaHo obemHo
CKaHWpaHe B MakcumaneH obxsat ot 300 km ce
ocblyecTBABa 3a npubansutenHo 4 MUHYTU. Bcuukm
pajapHM NPOAYKTW, W3MOA3BaHM MO Bpeme Ha
nscnefBaHeTo, ca reHepupanu ot coptyep IRIS-Analysis
Ha Vaisala.

AHanuM3MpaHM ca  CMHOMTMYHATAa  OBCTAHOBKa,
pajapHM  XapaKTEPUCTMKM  (MaKcMManHa pajapHa
oTpakaemocT (Zmax), BucounHata 1 (HZmax), BucoumHa
Ha pafapHa oTpaxkaemocT Ha 45, 55, 60 dBZ (H45dBz,
H55dBZ, H60dBZ), BepTMKanHO WHTErpupaHo BOAHO
cbabpskaHue (VIL), AonnepoBUM CKOPOCTU, MHAEKCU Ha
HeycToMuyMBoCT M npoduanm Ha BATbPA, KOMTO
61aronpuATCTBAT Pa3BUTMETO HAa MOLLHA KOHBEKLMA U
pa3LenBaHeTo Ha KOHBEKTUBHUTE KNETKU.

Pe3yntatu u nussoam

CvHONTMYHATA obOCTaHOBKA Ha 29 mai 2022 .
61aronpuATCTBA HA/IMYMETO HA 3HAUYUTENEH BEpPTUKaEH
cpes Ha BATbpa B HUckuTe cnoese (0—3 km). CunHute
Bb3XOAAWM ABUNKEHMA WU CPe3bT Ha BATbpa Cb3aaBaT
ycnosus 3a nosBaTa Ha [BOWKA MPOTUBOMOJONHO
BbpTALWmM ce Buxpu (Klemp, 1987). B HacToawums cayyai
BATbPBT B HWUCKUTE C/I0eBe e OT lorosanag, Kato ce
3aBbpTa C HapacTBaHe Ha BMCOYMHATA M Ce NPOMEHSA OT
3anag.

B cnepobegHute uacoBe B HOxHa bBbarapua e
perncTpupaHa U3oiMpaHa KOHBEKTMBHA KNETKA, KOATO
MMa MaKCMMaHa pagapHa oTparkaemocT Zmax = 23 dBZ
Ha BucounHa 6.8 km (-23 °C) B 15:47 LT. KnetkaTa ce
pa3spacTtea 6bp30. 3a 20 MMHYTM Zmax goctura 60 dBZ u
LWOPMBT NPUA0O6UBA XapaKTEPUCTUKM Ha CynepK/eTKa.

PervctpmpaH e mesoumkaoHaneH Buxbp. Cynepknetkarta
npugobusa V-obpasHa CTpykTypa. HabnwopasaHu ca
TUMUYHUTE CYMEpPKAETbYHU pPaZapHU XapaKTEPUCTUKW,
KaTo obnact Ha cnabo exo (WER), nobpe obpasysaHa
Huwa (BWER), exo ¢ dopmata Ha Kyka n TBSS. B 16:07
LT 3anoyBa GpopmMMpaHETO Ha [Ba Bb3XOAALWM MOTOKA
(¢ur. 1) n nocneppalloTo pasgensHe Ha ABe OTAENHU
KNetTku. [OuHamumyHute edeKTn HacbpyasBaT pas-
JensHeTo Ha Bb3XOAAWMA NOTOK, KOETO BOAM [0
obpa3yBaHeTo Ha ABe OTAeNHU Bypu C LMKNOHANHA (Ha
AecHus  ¢naHr — pgAacHo Aswkewa ce, RM) w
aHTULUMKAOHANHA poTauusa (Ha nesua naHr — NABo
ABuKella ce, LM).

e

®urypa 1. Cragmit Ha pasuenBaHe

MNpemunHaBankn Hag CTapa NfaHWHA, ABETe KNeTKu
NnoAAbPKaT BUCOKM paflapHM XapaKTepucTnkun. LM e cbe
3HAUUTENIHO NO-AbAbLI }KUBOT U NO-TONAM UHTEH3UTET B
cpaBHeHne ¢ RM. U npun gBete KneTku ce perncrpupa
BMCOKA MaKCMMa/siHa pajapHa oTpaxaemocT — 65 dBZ,
cToHocTuTe Ha VIL Ha LM u RM ca cvoTBeTHO 77 u 61
kg/m?2, KoeTo e B CbOTBETCTBME CbC cMUNaTa Ha bypaTa u
HaNMYMETO Ha ronemm rpafoBu 3bpHa.

Mo Bpeme Ha cobwectByBaHeTo Ha LM ca
perncTtpmpaHu rpajylwka ¢ pasmepu Hag 2 cm B
OMaMeTbp, MHTEH3UBEH AbXA U CUAHW MNOPUBKM Ha
BATHPA.

Jlnteparypa

Dimitrova, Ts., Kadiyska, N., Georgiev, S. (2017).
European Hail Workshop, University of Bern,
Switzerland.

Klemp, J. B. (1987). Annual Review of Fluid Mechanics,
19, 369-402.
doi:10.1146/annurev.fl.19.010187.002101
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Cucrema 3a NPOrHo3a Ha Mbr/ia CbC CTOXaCTU4YHU MmoAae/1n
H. Helikos'*, A. Ctoliuesa?l, U. FTocnoguHos?, H. Helikosa?!, O. Feoprues® u K. Cnasos?

OdenaptameHT ,,MporHosn n nHdopmaunmoHHo obcayKBaHe”, HaunmoHaneH MHCTUTYT MO METEOPO/IOTUA U
XMaponorus
KnouyoBu aymmn: memeoposno2uyHU OQHHU, 102UCMUYHA pe2pecus, Mbasd, Mpo2H03d, CMOXAcCmMUYHU mooenu
*email: neyko.neykov@meteo.bg

BbBegeHue

MporHo3npaHeTo Ha MbrAaTa Kato aTmocdepHo
ABNIEHWE B MPU3EMHMA C/AOM € aKTyaslHa 3afaya CbC
3HauMM couManeH W WMKOHOMMYECKM  XapaKkTtep.
M3paBaHeTo Ha TOYHM TMPOrHO3M 3a nMosABata W
NPOABMXKUTENHOCTTA HA MbrAaTa € OT M3KAUYUTENHO
3HayeHKWe 3a 6e30NacHOCTTa Ha Bb3AYLWHMWA U HA3EMHUSA
TpaHcnopT. Cb3gaZieHa e cuctema 3a NPOrHo3MpaHe Ha
nosiea Ha mbrna (Buammoct ao 1 km) B LieHTpanHaTa
meTeoposiornyHa ctaHuma (UMC) Ha HUMX — Codwus,
CbC CTOXacCTUYHM MoAenun. M3nonseaHM ca [aHHM 3a
nepmoga ot 01.01.2007 po 31.08.2023 r. Ha
METEOPOIOTMYHMTE NPEANKTOPU: Mbraa, TemnepaTypa,
TOYKA Ha OpoCcABaHe, CKOPOCT Ha BATbpa, HanAraHe,
M3MEepPEeHMN B OCHOBHUTE CUHOMNTUYHM cpoKose B LLIMC Ha
HAMX n BbB BUCOKONAAHWMHCKaTa MeETEeOpPONOrnyHa
CTaHUMA Ha YepHU BpbX, TEXHM Narose 3a nocnegHuTe 6

CMHONTUYHM CPOKa, KaKTO n OaHHN oT
METEOPONIOTUYHNA COHAAXK, NpoBexaaH B8 12:00 GMT 8
UMC - Codua, Kato TemnepaTtypa, OTHOCUTE/IHA
B/IAYKHOCT, CKOPOCT M MNOCOKAa Ha BATbpa Ha

CTaHaapTHUTe HMBa 925, 850 1 700 hPa. CtoxacTuyHUTE
mogenn ca 6asvpaHM Ha 6OMHApHaTa AMHAMMYHA
JIOTUCTUYHA perpecus 3a MoZennpaHe Ha BEPOATHOCTTA
33 NOABA Ha MbI/1a MO ONUCAHUTE NPEAUKTOPU N OAHHU.
TexHuKaTa Ha 0606WeHO  Kpoc-BaAnaupaHe e
M3Mnoa3BaHa 3a OLLeHKa Ha epeKTUBHOCTTA Ha MoZenuTe.
MporHosunpaHuTe CTOMHOCTH Ha MmogenHuTe
BEPOATHOCTU ce TpaHchopmmpaT B BUHapHa NpPorHosa
Ha CbbOMTMETO NOosiBa HAa MbI/Jla BbB BCEKM CPOK upes
ONTMMasHa nparoBa CTOMHOCT, oOnpeAeneHa CbC
cTtaHgapTHnAa ROC aHanus.

MeTtoponorusa

3a mogen Ha  BeposaTHoctta  p(x,pB) =
Prob(j; = 1|x;) 3a nossa Ha mbrna B MOMeHTa t npu
CTOMHOCTU Ha npeamkTopute X7 = (X1, Xt s Xep) CE
M3Mnoa3Ba JIOTUCTUYHOTO pasnpegeneHue p(x;, f) =
(1 +exp(Bo + fi(xe) + - + fp(xtp))_ll KbaeTo fy v
fi» - fp Ca HeusBecTHM KoepUUMEHT U yHKuMM oT

npegukTopute B mogena. KomnoHeHTM Ha moaena ce
oueHABaT No JAdaHHWUTE, KaTo Cce MaKCMmMmunsumpa

(1 -

p(xt,ﬁ))l_]t (p(xt,ﬁ))]t, KbgeTo L e 6poaT Ha
CMHONTUYHUTE cpokoBe, | e nar oT 1 po 6 Ha
npeaukropute B mogena, j; =1 u j, = 0 o3Hauasar
CMHONTUYEH CPOK t CbC M 6e3 mbraa.

byHKuMATa Ha npasgonogobue

Pe3syntatu n nssogu

Pesyntatute, npeactaBeHn B Tabauua 1, nokassart,
Yye BEPOATHOCTHUTE MPOrHO3M 3a MOABA Ha Mbra C
XOPU3OHT OT 3 M 6 4Yaca OT CbOTBETHUTE CTOXACTUYHU
MOZENN Ce XapaKTepusupaT CbC CPABHUTENHO HUCKMU
NPOUEHTU Ha @anMBo MNONOKUTENHM WU anWMBO
OTPULATE/IHWM NPOTHO3M, AOKATO TE3U rPEeLLKN HapacTBaT
NpW NPOrHO3un € XOPU30HT OT 9 1 12 yaca.

Tabanua 1. YcpegHeHa KnacuduKaumoHHa Tabnvua Ha
NPOrHo3mMTe 3a NoABa Ha Mbraa Ha 3, 6, 9, 12-yacosu
mogaenn 3a nepuoga 2007-2023 r. no meToA Ha Kpoc-
BaauanpaHeto c npar 0.65

Mbraa Mbraa
© 0 1 o 0 1
23 23
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2 3 o S
(o]
@ =11 0135 | 0865 S| 1019 | 0806
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23 53
o
© T |0 | 091 | 0039 @ | 0| 0955 | 0.045
2o T 0o
o 8 g
10208 | 0702 | 1| 0309 | 0.691

Cucrema 3a NporHo3a Ha mbraa

B penaptameHT MNO Ha BCeKM Tpu Yaca nocTbneat
CUHONTUYHUTE TeNerpamu, a BegHbX B AEHOHOLWMNETO —
OaHHWUTE OT aepoCcoHAAXMTe, OT KOMTO ce M3BAMYaT
HeobxoauMUTe CTOMHOCTM Ha nNpeaukTopuTe  3a
mopenute. ®opmumpat ce BEKTOPU OT CTOMHOCTU Ha
npeguKTopuTe W TEeXHWTE JfaroBe, HeobxoaumM 3a
yeTMpuTe MofAena, M3BbPWBALM M3YUCNEHUATa 3a
NMPOrHO3a Ha CbOTBETHUTE BEPOATHOCTM 33 MNofABa Ha
mbrna. Mopgenute ce UW3NbAHABAT aBTOMATMYHO Ha
BCEKM TPM Yaca M MPOrHO3HWUTE CTOMHOCTU C BPEMEBMU
XOPWU30HTU, CbOTBETHU Ha MOAENHUTE BEPOATHOCTU, Ce
NpefoCTaBAT Ha AeXYypPHUTE cuHONTUUM. MporHo3uTe u
CbOTBETHUTE WM  CUHOMNTUYHW U AEPOCOHAANKHMU
CTOMHOCTU ce apxMBuMpar.

Nurepatypa

Neykov, N., Stoycheva, A., Gospodinov, |., Gueorguiev,
0., Neychev, P., Slavov, K. (2022). Fog and horizontal
visibility forecasting with stochastic models. Bul. J.
Meteo & Hydro, 26/1, pp. 1-23.
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1CekTop ,,MporHo3un”, HaumoHaneH MHCTUTYT NO METEOPOIOMMA U XMApoaorua — dunaman BapHa
Kno4yoBu AyMun: MOpPCKU npoeHo3uU, MOPCKU YucaeHu modenu, HUMX — ¢punuan BapHa, SOLAS, GMDSS, NAVTEX
*email: veneta.ivanova@meteo.bg

BbBepeHue

Cnep, noTbBaHeTo Ha , TuTaHMK” B CeBepHMA ATnaHTUK
npes 1912 r. noBuKBaHeTo nNpu bGeacTBME Ha Mope
3aMoyBa Aa 3aema W3K/AYMTEeNHO BarkHa pons. pes
1958 r. kbm OOH oduumanHo ce cb3gaBa areHuus,
Koato oT 1982 r. go pgHec e Wu3BeCTHa C MMETOo
,MexayHapoaHa mopcka opraHusaumsa“ (IMO). HeiHa
OCHOBHa Len e Cb3jaBaHe Ha CTaHAAPTWU, CBbpP3aHu C
6€30MacHOCT U CUFYPHOCT Ha rpaX[aHCKOTO Kopabo-
njaaBaHe W nNpegoTBpaTABaHE Ha 3amMbpcABaHETO Ha
MOpeTo OT Kopabwu, M KOHTPOAMPAHE HA TAXHOTO
cnassaHe. CBETOBHMAT OKeaH e pasgeneH Ha 21
reorpadckun obnactu (T.Hap. METAREAS), a BcAKa OT TAX
— Ha nogpaoHn (T.Hap. NAVAREAs, NAVigational
AREAs), ngeHtuduumpaHm c pumcka byksa ot A o Z.

Mopcko meTeoponoruyHo obcnyxksaHe (MMO) B
Bbnarapua

BbArapua, KaTo AbpKaBa C M3/1a3 HA MOpe, CTaBa
nbAHONpaseH YneH Ha IMO npe3 1960 r. MNpe3 1973 r. ce
nognucea T.Hap. ,lloNOXKeHMe Ha XMAPOMETEOpO-
NnormyHoTo obcnyKBaHe Ha rparKAaHCKOTO Kopabo-
nnasaHe” W Cc Hero ce nonaraT OCHOBUTE Ha
OpPraHM3npPaHOTO XMAPOMETEOPOIOFMYHO 06CNYKBaHE B
3anagHaTa akBaTtopua Ha YepHO mope Ha M3ToK ao 32°
W.h., KaTo 3ajayaTa e Bb3/JIOXEHa Ha ToraBallHaTa
OKpb)KHA XMOPOMETEOPO/IOrMYHa cnykba — BapHa.
CbrnacHo mexKayHapogHaTa nporpama GMDSS (Global
Maritime Distress and Safety System), unsaTo rnaBHa uen
€  OCUrypsBaHe Ha  HenpekbCcHaTo  24-4acoBo
HabAogeHMe Ha MeXAyHapOoAHWUTE KaHa/IM U YecToTH 3a
befcTBME, PAa3NPOCTPaHsABaHe Ha MOPCKa MHpopMauus
3a 6esonacHocT U Ap., panoHbT Ha YepHo mope nonaga
B obnactta METAREA Ill, a nogpaitioHbT, KolTo oT 1986
r. ce obcnyskBa OT cTpaHa Ha bbarapua, NAVAREA I,
Hocu wumeTo pawoH ,JULIETTE” (J). Cuctemara, upes
KOATO ce pa3npocTpaHABa MopcKata MHbopmauua, ce

Hapmya NAVTEX (NAVigational TEleX). Bcuuku
cneuManuMsmMpaHM  MOPCKM  MNPOTHO3M W npeay-
npesaeHWa wMmaT CTporo  onpegeneH Bua MU

CbAbpP}KaHWE, TEPMUHONOMMATA e cneunduyHa. M3pasat
Ce  CblACHO  W3MUCKBAHMATA Ha  CseToBHaTa
MeTeopoJsiorMyHa opraHmsaumsa (WMO) (WMO-No.558),
nporpamata GMDSS n MexayHapoaHaTa KOHBEHLUMA 3a
TbPCEHE M CMacABaHE Ha YOBELUKMA XKMBOT Ha Mope
SOLAS (Safety of Life at Sea)(oT 1979 r.).

MpeaynpexKaeHns 3a CMAeH BATbP UM CUAEH BATHLP
1 Bb/IHEHWE ca 0bMYalHu.

MpeaynpexaeHna 3a “Sea fog”, mopcka mbrna, ce
BAWraT, KOraTo ABJEHWETO € NPOrHO3MpPaHO 3a rosAma
YacT OT panoHUTe Ha 0TroBOpHOCT. OBMKHOBEHO TOBA Ca
C/ly4au Ha afBeKTMBHA MbI/a, KoATO ce obpasysa npwu
npemecTtBaHe Ha MO-TOMb/A W BAAXKEH Bb3AYX Hafg
OTHOCWUTE/IHO MO-CTYAEHOTO Npe3 paHHaTa NpoaeT Mope
M ce pasno3HaBa pobpe Ha onpegeneHn RGB
caTeNnTHUTE un306parkeHMa. Tosu BuA Npeaynpex-
AeHuA ce cayysat 1-2 nbTu B rognHara.

MpeaynpexaeHnsaTa 3a obneasBaHe ca M3KAOYK-
TenHo pepku. ObnepssaHe Ha 6opaa, B NOBEYETO
C/ly4yan efHOCTPaHHO, e 0cobeHO OMmacHo, Tbi KaTo
HapywaBa CTabunHOCTTa Ha  Kopaba, 3abaea
OBVKEHMETO My, MEXaHW4YHO MHOro TpPyAHO ce
npemaxsa. Baurat ce npu o4akBaHe Ha 3UMHMK Bypw,
NpW KOUTO Ce CbyeTaBaT CeAHUTE YCIOBUA: HUCKM UK
MHOro 6bp30 MOHUXKABaWWM ce TemnepaTypu Ha
Bb34yXa, HWCKa TemnepaTypa Ha MOpCKaTa BoAa W
CUNEH BATHP M 3HAYUTE/IHO BbJIHEHME.
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durypa 1. N'paHmum Ha METAREA (nsB0o) u
Ha PaioH JULIETTE (J) B cuctemaTa NAVTEX (ascHO)

MopcKuTe NPOrHO3M 1 NpeaynpexaeHus ce 6asmpar
Ha 4YMC/IeHW BBAHOBM MoAenn, oblwn  GU3NYHK
cbobpaykeHMss W Mo3HaBaHe Ha ocobeHocTUTe Ha
Kpanbpexkmeto u wenda. PasnpocTpaHssaT ce B edpup
ype3 bperoBata paauocTaHuma ,BapHa paguo” (LZW)
Ha yecTtoTn 518 kHz 1 3740 kHz.

Jlnteparypa
Manual on marine meteorological services, Volume | —
Global Aspects, Available online:

https://etrp.wmo.int/pluginfile.php/20256/mod res
ource/content/4/WMO-No0.558-2012-2018 en.pdf

SOLAS Members, Available online:
https://treaties.un.org/doc/Publication/UNTS/Volu
me 1355/v1355.pdf




EkcTpemHaTa mopcKa 6yps ,,betuHa” B YepHo mope
M. Aumutposa®’, B. M'babbos?

tNenaptamenT ,MPOrHo3m n MHGopMaLMOHHO 0bcnyBaHe”, HauMoHaneH MHCTUTYT Mo MeTEOPOOrvsA U
Xxuaponorusa
KntouoBu gymu: 8baHosu modenu, anmumempus, ckamepomempu, ALADIN, yuknaoH ,,bemuHa”
*email: marieta.dimitrova@meteo.bg

BvBeageHue

TOYHOTO M HaBPEMEHHO MPOrHO3MpPaHe Ha EKCTPEMHU
MOPCKM METEOPOJIOrMYHKN ABNEHMA B YepHO mope e oT
peLuaBaLLo 3Ha4YeHWe 3a ocurypsiBaHe Ha 6e3onacHocTTa
Ha KopabonnaBaHeTo, NpPUCTaHWUWHATa WHPpPACTPYK-
Typa, OMasBaHETO Ha WMYLLECTBOTO W XMBOTa Ha
HaceseHNeTo, KaKTo M 3a yNpaBAeHUEeTO Ha MOPCKUTe
ekocuctemn. M3gaBaHeTo Ha MOPCKM METEOPOJIOTMYHM
nporHo3n 3a YepHo mope ot HUMX ce ocbliectsasa ¢
nomMmoLyTa Ha afanTMpaHM U YCbBbLPLUEHCTBAHW Mpe3
rogMHUTE BBIHOBU MOAENU. YUCNEHUTE CMEeKTpasHu
Bb/sHOBM mogenn SWAN u WAVEWATCH 1l (WW3),
ocurypsAealwmM 72-4acoBa MPOrHO3a Ha Bb/IHEHMETO 3a
akBaTtopuATa Ha YepHO Mmope, ca YacT OT aBTOMa-
TU3MpaHa oOMnepaTuBHA CcMCTemaTa 33 pPaHHO Mnpor-
HO3MpPaHe Ha MOPCKM METEOPO/IOTUYHU  ABNEHMUA.
Cucrtemata e KOMBUMHMpPAHa C AONbAHUTENEH MOAYA 33
Ba/nanpaHe Ha BATbPa Ha 10 m Hag YepHo mope oT
atmocoepHuna mogen ALADIN-BG n 3HauMma BMCOYMHA
Ha BbJIHUTE OT BbLJIHOBUTE MOAENM C WM3MOJ3BaHEe Ha
CNbTHUKOBA MHbOpMauma. B Hactoswarta pabota ce
npeacTaBsA aHaN3 M OLEHKA Ha MoenuTe 33 eKCTpem-
HaTa 6ypsa oT 25—-26 HoemBpwu 2023 r. Yype3 M3non3BaHe
Ha CNbTHUKOBU AaHHW. UuknoHbT ,BetnHa” (Storm
Bettina) cbc cBOMTEe BYpHM M yparaHHWM BeTpoBe npe-
OV3BMKBA YCWABAHE Ha BbBJHEHUMETO Ha MOPEeTo A0
€KCTPEMHM CTOMHOCTM, AocTurawm 7 6ana no ckanarta
Ha bodopT MAM 3HaYMMa BUCOYMHA Ha Bb/IHATA Hag 8 m
no cnbTHWKoOBa MHbOpPMauua. bypata ce Knacupuumpa
KaTo yparaH OT BTOpPa M TpeTa CTeneH M HaHacA 3Hauu-
TE/HU LWeEeTN No KpanbpexuneTo Ha YKpaitHa u Pycus.

MeTtoponorua

ANTUMETPUYHUTE [AHHM 3@ BATbPa M 3HAYMMa
BUCOYMHA Ha BbAHUTE (SWH) oT cnbTHUUMTe Jason-3,
AltiKa, Sentinel-3A, Sentinel-6, nonyyeHn 8 HUMX upes
nobanHaTa TefleKOMyHMKauMoHHa cucTema (GTS) Ha
CBeTOBHaTa MeTeoposorMyHa opraHusauma (WMO),
KaKTO W AaHHWUTE 33 CKOPOCT W MOCOKa Ha BATbpa OT
CKaTepomeTpuTe Ha cnbTHUUM MetOP B u MetOP C,
pasnpocTpaHaBaHM oT Cnykbata 3a HabnogeHue Ha
mopckaTta cpega (CMEMS), yact oT ycnyrata Mopcku
MOHWTOPUHT No nporpama ,KonepHuk“, ce nsnonseat
33 OLEeHKa Ha TOYHOCTTa Ha MoZenuTe OT onepaTMBHaTa
cuctema (Dimitrova, 2020). Cb3gaaeH e anropMTbm 3a
06paboTKa, KayecTBEH KOHTPOJ W BM3yasnM3aumsa Ha
CMbTHUKOBUTE [AaHHM B MOYTM peasiHO  Bpeme.
YcTaHOBEH € KpuTepuii, Ha 6asaTa Ha KOWTO ce
n3Bbpwea GUATPUPaHE Ha [AOCTOBEPHUTE  AAHHMU

(Dimitrova et al., 2013). MNpunoxeH e noaxod Ha
KOJIOKaLMA Ha [aHHWUTE, T.e. KOOPAMHATHO U BPEemMeBO
CbBMECTABAHE HA TOYKUTE C MOAE/SHUTE Pe3ynTatn u
HabAAeHMATa OT CNbTHUKA (dur. 1).

Sigrs. winvie haight and diroction
M WAV EWATCH 1l wa 4, 1

Latitude(deg)

EFEEEEEE

w 0 G = 120 178 200 28 - . SWH(m)
durypa 1. Noneto Ha SWH oT moaen 3a MOPCKO Bb/IHEHUWE
C perncTpupaHun CTOMHOCTM No cneaata — NPoeKuma Ha
opbuTaTa Ha CMbTHUK Jason-3 (NaBo); cpaBHeHMe Ha SWH ot
Pa3/IM4HM MOLENN CbC CMBTHUKOBM AaHHM 33 26.11.2023 r.,
21:45 UTC (ancHo)

PesynTtatu u nssoamu

CratucTMyeckuTe pesyntaTtu (Tabn. 1) nokaseat, ye
moaenst SWAN ¢ napametpusaumsa ST6 aasa no-gobpu
pe3ynTaTu, OTKOJIKOTO NpU M3NON3BAHE HA MapameTpu-
3aumAa no BectyceH, KomeH wn AHceH. OT cTaTuUC-
TMYecKaTa OLEeHKa Ha CKOpoCTTa Ha BATbpa ce
3abensnssa, 4ye mogenbT ALADIN-BG 3aHuXaBa no-
Mmanko oT mogena HRES Ha ECMWEF npu cToliHOCTM Ha
CKOPOCTTa Ha BATbpa Hag 17 m/s.

Tabanua 1. CTaTUCTUYECKM pe3ynTaTU 33 OLEHKA Ha
edeKTMBHOCTTa Ha MoaenuTe

SWH WAWE and SWAN model versus JASON-3 for storm 25-26.11.2023
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Dimitrova, M., Kortcheva, A., Galabov, V. (2013).
Validation of the operational wave model
WAVEWATCH Il against altimetry data from Jason-2
satellite. Bul. J. of Meteo & Hydro, 18/1-2: 4-17.

Dimitrova, M. (2020). Use of satellite data by the
Copernicus program for assessment of modeled
wind field from atmospheric weather prediction
models for the Black Sea:
https://zenodo.org/communities/copedbg 2020/




MHTEeH3nBHM Banexun n HasogHeHuna B FOronstouHa boarapua Ha 4 n 5 centemepu 2023 r.
C.Teopruesa®’, B. lTeopruesa?, B. MsaHoBa?, B. Padaiinosa’

1CekTop ,,MpOrHosn“, HaumoHaneH MHCTUTYT N0 METEOPONOruA U Xuaponorua — dunman BapHa
KntouoBu aymu: KoHeeKyusA, Ha800HeHUs, K02zouzmoyHa bvazapusa, Omega block, cuHonmuy4eH aHanu3
*email: simona.georgieva@meteo.bg

BvBegeHue

Lenta Ha HacToAwarta pabota e pa ce Hanpasu
CMHOMTMYEH aHaAW3 Ha npouecuTe, A[OBeAU A0
NagaHeTo Ha BaJieXXn B KONNYECTBA, KOUTO HaAXBbPAAT
B MbTWM MECEYHWUTE KAMMATUYHM HOpMW. B pesynTtar ca
NPUYMHEHN HaBOAHEHWA u cBnaumwa B HromstouHa
Bbvarapua Ha 4 n 5 centemspu 2023 r., UMa M YOBELLKK
KepTBu.

CuHoNTHMYHa 06CcTaHOBKa

MNpe3 nepuwoga 4-5 centemspu 2023 r. Hag
MoHuiicko Mope ce 3apaxfa CpPeAn3eMHOMOPCKM
UMKNOH. OCHOBEH pABMXKELl, MexaHU3bM, Yy/lecHABaL,
UMKIOreHe3a, e KOHdurypaumata mexay bapuuHute
nosneta BbB BUCOKaTa W cpefHaTa Tponocdepa BHB
¢dopmaTa Ha rpbuKaTa bykea ,,omera” (Q) — ¢ourypa la.

Ot 4.X 12:00 UTC po 5.IX 18:00 UTC W3TOYHa
Bbarapua nonaga B M3TOYyHata nepudepua Ha
Cpean3eMHOMOPCKM LMKAOH, Bb3AYLWHUAT NPEeHOC B
NPU3emMHUA CAOK e OT CeBEepOM3TOK, a B C/loeBeTe A0
300 hPa e Hanauue cuneH cpe3 Ha BATbpa.
KoHBepreHuuata B HUCKMTE aTmocdepHu cnoese ce
ycunBa, Haz CyllaTa HaB/AM3a Bb3AyLWHA Maca C BMCOKa
abcontoTHa BNAXKHOCT M HEYCTOMUYMBOCT. XOPMU3OHTaN-
HUTE HeegHOPOAHOCTM  (TepMWuHKM,  oporpadcKy,
6apOKNUHHM)  cTaBaT AgonbaHMTeneH ¢akTop 3a
6bAeLoTo pa3BUTUE HA CUHONMTUYHUTE NPOLLECH.

CuHONTUYEH aHanus3

Ha catenutHoTOo uM306paxkeHne Airmass RGB o1
ceBep Ha torosanag KbMm 3anagHaTa vyacTt Ha bankaHckua
nonyocTpoB ce HabnogaBa HU3XOAALWO ABUMKEHME Ha
cyx cTpaTocdepeH Bb3ayx. OTKpoABa ce U KOHBEKTUBHA
obnayHocT, dopmupalla ce Hag torosanagHaTa 4Yact ot
YepHO MoOpe, KOATO MOCTEMNEeHHO ce MNPUABMMKBA Ha
3anaj, yBenunyaBalikKm pasmepute cu. UNHauKaumm 3a
CUIHN  BB3XOAAWM  ABUXKEHUA B  KOHBEKTUBHATA
06/134HOCT Ca HMUCKaTa TemnepaTypa Ha ropHata M
rpaHULa M M3aMraHeTo Ha obnayveH BPbX Ha ropHaTa
rpaHuua Ha obnaka (overshooting top). Ha pagapHu
M306paXKeHUa Cce BUXKAA MHOTOK/JEeTbYEeH NpPOLEC,
npogbaKasaly noseye oT 12 yaca.

3a pasno3HaBaHe Ha MOLLHA KOHBEKLMA ca oOT
3HaYeHWe BUADBT Ha  AEPOJIOTUYHUTE  COHAAXKM,
WHOEKCUTE Ha HEYCTOMUYMBOCT U XapaKTEepPUCTUKUTE Ha
npopuna Ha BaTbpa (¢ur. 16). 3a dopmupaHe Ha
6aBHONOABWKHA KOHBEKTMBHaA ob6navHocT o
WHTEH3UBHW W 3HAYUTENIHU MO KOJNMYECTBO BaNeXu
MHAMKaTOp ca: 30HaTa Ha CAPE B Skew-T anarpamute e

TbHKa M BUCOKa (skinny CAPE), HUBOTO Ha KOHAEH3aumA
€ HUCKO U 6M3KO C HMBOTO Ha CBODBOAHA KOHBEKLMS,
Hannune Ha BnaxkeH npodwun. Ob6bpHaToTOo ,V“ npwm
3eMHaTa NOBBPXHOCT M CPe3bT Ha BATbPaA B cos 0—3 km
Ca XapaKTepHW 3a Ha/n4Kne Ha cuieH BATbP. Hanuume Ha
CAPE mesxay nsotepmun -20 °C 1 -10 °C e npeanocrtaBka
3a pa3BUTME HA CUIHA TPbMOTEBUYHA AEMNHOCT.

®urypa 1. MporHOCTUYHM KapTU Ha OTHOCUTENHATa
Tonorpadua OT 500—1000 (a) n Skew-T amarpama (6)

daKTHUUecKn unimepBaHua

B palloHa Ha CeBEPOM3TOYHUTE CKIOHOBE Ha
CrpaHasKa (c. KocTh) AbXA C KOMYECTBO HAKONKO MbTH
MeceyHaTa KAMMaTMYHa HOpMa Cce M3BansBa 3a Mo-
ManKko oT 20 4yaca, KaTo MaKCUMaJHUAT My UHTEH3UTET
poctura 180 mm/h (dur. 2a).

(a)

durypa 2. Koanuectso Banex v UHTEH3UTET
B c. KocTu (a) n cymapHOo KoimyecTso Banex (6)

1o faHHW OT aepoONOrMYHUTE COHAAMXKU OT MCTaH6yl]
MHAOEKCUTe 3a pa3BUTe Ha KOHBEKTUBHa obnayHocT ¢
rPbMoTeBNYHaA ,ﬂ,el)‘lHOCT U  Banexwu npesnaBaTt
npeagenHuTe CTOMHOCTU 3a M3ToYHa bbvarapus.

U3sogu

MpaBuAHMAT M HaBpemMeHeH  aHaAM3  Ha
CMHONTMYHATA 06CTaHOBKA € OT CbLUECTBEHO 3HauYeHue
NpPU NPOrHO3MpPaHe Ha eKCTPEMHU ABMEeHWA U 33 PaHHO
npeaynpexaeHue.
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OnacHu MeTeopoJIOTHYHH siBJIeHUs B bbarapus npe3 2023 ronnna
Kp. Ctoes'", 6. Mapkosa®!, M. Monosa®

lNenaptameHT ,MporHosun n MO“, HaumoHaneH MHCTUTYT NO METEOPOOrUA U XMAPONOTUA
KnovoBu oymn: onacHU memeoposnoz2u4HU AsneHusA, meteoalarm
*email: krasimir.stoev@meteo.bg

BvBeaeHue
OnacHuTe MmeTeoposiorMyHu  AneHusa (OMA) ca
eKcTpemMHa nposBa Ha BpPeMeTo W Kaumara.

MporHo3npaHeTto Ha OMSA e Ba)kHa 3agaya npeg
KpaTKOCpoO4YHaTa NporHosa 3a BpemeTo. B Bbbarapua
HaumMoHanHUAT  WMHCTUTYT N0  meTeoposiorMa  w
xugponorns (HUMX) e eanHCTBEHOTO OTOPM3MPAHO
3BEHO, KOEeTO M3roTBA M WM3MNpalla crneuuannsvupaHu
NPOrHO3M KbM OPraHuMsauMM W ObPMKABHU CAYXKOMU,
OTroBapAWM 3a 3aluMTaTa Ha HacesneHuMeTo npwu
HacTbnBaHe Ha OMA. Ot 2001 r. HUMX wu3pgasa
nporHosun 3a OMA (Stoycheva et al., 2013), a oT Kpas Ha
2009 r. Ta3n AeMHOCT e YacT OT eBponeicKaTa cuctema
METEOALARM (Popova et al., 2013). MporHo3uTe 3a
OMA 3a cneggawmTte 48 yaca B 28-Te aAMUHUCTPATMBHM
obnactn, a ot centemspu 2022 rogmHa M 3a 265-Te
obwuHM B bBbarapus ce nybaukysat M obHoBABAT
HenpeKbCHATO Ha CTpaHMuaTa Ha HUMX
(https://weather.bg/obshtini/). MNpn w3pasaHeTo Ha
npeaynpexaeHmna 3a OMA onepaTMBHUTE cneuuanncTu
B HWUMX pasnonarat ¢ uHPoOpmauUMA OT YUC/IEHU
MoAenn 3a nporHosa Ha BpemeTo (rnobanHu u
pervoHanHu), Kakto 1M peauua MHOBATUBHU NPOAYKTH,
pa3paboTBaHu oT EBponerickus LEeHTbpP 3a
cpegHocpo4yHM nporHo3m (ECMWEF), KaTo Hanpumep,
NPOrHOCTUYEH WHAEKC 33 eKcTpeMHOo Bpeme (Extreme
Forecast Index, EFl). EFl o6o6uwaBa nHpopmaymsata oT
aHCamb6/10BM YMCAEHW NPOFHO3M W AaBa MHAMKauMsA 3a
palioHM € NOTEHUMaNHO onacHuM ABneHuAa. EpgHo-
BpeMeHHOTO u3non3sBaHe Ha EFl u Ha pgetep-
MUHUCTUYHUTE TMNPOTrHO3N HA PErnmoHaNHUA YUC/eH
mogen ALADIN-BG nossonsBa npeumsmpaHe wn no-
OETAaWNHO WHPOPMMpPaHE 3a MECTOMOJIOKEHUETO U
MHTEH3UMBHOCTTA Ha oO4akBaHuTe OMHA. Bbnpeku
YCbBbPLUEHCTBAHETO Ha CbBPEMEHHUTe MmeToan 3a
NporHo3a Ha BpemeTo nporHosupaHeTo Ha OMA ocTaBa
npeAn3BMKATENCTBO NPU M3rOTBAHE Ha OMepaTMBHaTa
nporHosa.

MeTtoponorusa

M3non3BaHM ca fJaHHM oT apxmBa Ha HUMX 3a
M3gafdeHun npegynpexaeHusa 3a OMA.

Pe3syntatn u nssoau

Mpe3 2023 r. HUMX e usgan npeaynpexaeHua 3a
OMSA no esponelickata cuctema METEOALARM B 139
OHW OT roguHata (¢ur. 1), a npes 2022 roguHa ca

nsganeHun npegynpexgeHna s 99 auu. B 104 gHu
npe3s 2023 roguHa ca u3gageHun npepynpexaeHua ot
nbpBea cTeneH (*kbAT  KoOA). B 29  aHuM
npeaynpexaeHunaTa ca oT BTopa cTeneH (opaHXeB Koa),
a B 6 AHM OT rogMHaTta ca U3JafeHu npenynpexaeHus
OT HaW-BMCOKa cTeneH — 4YepBeH Kog. Hain-manko
npeaynpexKaeHua ca U3JaZleHun npes MeceuutTe mapT u
Mmai — B 6 AHM, @ HAN-MHOr0 — Npe3 Mmecel, 10n, 23 AHW.
MpeaynperaeHUs oT Hal-BMCOKa CTeMeH Ha OnacHOCT
ca M3gageHu B 2 gHu oT siHyapu (18 u 19.1) 3a cuneH u
NMOPMUBUCT tOXKEH BATLP (GbOH), B 2 AHM OT toam (25 u
26.VIl) 3a BUCOKM TemnepaTypu, npe3 BTOpUA AeH U 3a
rpbMoTEBUYHN BypK, N B 2 AHM OT HoemBpu (25 1 26.XI)
33 3HAYMTENIHU BANEXKM OT AbXKA, NPEMUHABALL B CHAT, U
CUEH BATHP € 0bpasyBaHe Ha npecnu.

Haganew npeaynpesgenia 339 onacHn =g
METEOPONOTMYHW ABNEHKA Npes 2023 roguua
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®urypa 1. UspapeHn npegynpexaeHns npes 2023 r.
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dangerous meteorological phenomena in NIMH-BAS,
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Physical Sciences, Sofia. Section: Physics of the
Earth, Atmosphere and Space, vol. ISBN 978-
954-580-333-8, Heron Press Ltd.



NpeacrassaHe Ha ,Npodecuata Ha meTeoponora u xuaponora“
B. MapkoBal®, A. Ctoituesa?, K. Ctoes?, A. Kupunosa?, E. Tpaiikosa!, /1. Mocudosa?

tNenaptamenT ,MporHo3m n nHdbopmaLmMoHHO obcnyxeaHe”, HauMoHaneH MHCTUTYT No MeTeopoaorusa 1
Xngponorus
2MUHUCTEPCTBO Ha MHOBaLMKUTE U pacTexa, Codus
Knouosu aymn: memeoposozus, Xudposo2us, Kaumam, npedcmassHe
*email: boryana.markova@meteo.bg

BvBeaeHue

MpuBnMyaHeTo Ha WHTepeca Ha MJIAgUTE XOpa KbM
npodecnnte, CBbP3aHW C TOYHUTE HAyKM, € BaXKHa
33@a4a Ha BCAKA [AEWHOCT B CbBPEMEHHOTO HMU
obuwectso. HUMX KaTo opraHusauma, Hyxdaelia ce oT
Kagpw, cnocobHu pa  wscnedBaT WM pas3BuBat
NOCTUrHATOTO OT HayKaTa MO OTHOLWEHWE Ha MeTeo-
PONOrNYHUTE MPOLECU M PaA3BUTUETO Ha 3HAHMATA 33
KNMMaTUYHaTa cuctema 3emsa — ATmocdepa — OkeaH, €
nogkpenata Ha MOH npe3 nepuoma 2019-2022 .
NOAroTBM U  OCHLLECTBM YCMEWHO MPaKTUKa no
npeactasAHe Ha npodecuATa Ha METeoponosuTe WU
XMApoao3nTe Npes, YY4EHUUM OT Pa3/IMYHU Bb3PacTu.
EkMnbT ot HUMX, y4yacTBaw, B OCbHLLECTBABAHETO Ha
nporpamaTta, nposeae pasHoobpasHM No 06xBaT U TUN
MeponpuATMA, 3a Aa NOANOMOrHe CbBpPEMEHHMUA
obyunteneH npouec. MHTEpeCcbT Ha Yy4YeHUUUTE KbMm
TOYHMUTE HAYKM M KbM HAY4YHO aHraXXupaHa Kapuepa
npemMunHaBa npes pernameHTUpPaHn yyebHn 3aHATUSA, HO
OT 0CO6EHO BaXHO 3HAYeHWe € U OpPraHM3MpaHeTo U
NPoBeXAaHeTO Ha W3BbHKNAcCHM GOpPMU, C  KOMUTO
noJly4eHUTe 3HaHMA Aa ce paslmnpABaT.

MeTeoponorusata e Hayka, KOATO NO3BONABa Aa ce
CTPYKTYPUPAT M HAacoYaT MHTepecUTe Ha noapacTealuTe
KbM OKONHaTa cpefa, U3cnefBaHEeTo M Ona3BaHeTo M B
KOHTEKCTa Ha MHTepeca Ha 06LLEecTBOTO KbM KMMaTa U
HerosuTe u3meHeHuA. [lo-ganeyHa uUen Ha Taswu
AEVHOCT e W3rpagaHeTo Ha MOTMBMPAHO MIaAo
NoKo/sieHWe, KoeTo Ja paboTM 3a pPasBUTMETO Ha
METEOPOJIOrMATa U Ha aHraKMMEeHTUTEe Ha MeTeo-
posorMyHata cnyxkba Kbm AbprkaBaTa M 06LLecTBOTO.
MN3BbH npoekTta ,Mpodecna meteoponor u xuaponor”,
HO C Beuye M3rpageHa [obpa MpPaKkTUKa, NPoAbAXKMXA
nocewieHnATa Ha y4dyeHuum u crygeHtn B HUMX.
Ekcnepty 1 ydyeHn oT HUMX npeacrtaBaATr w
nonynapusupaTr AenHOCTUTE Ha MHCTUTYTAa W BbB
bopymun, opraHU3MpaHn OT YHUBEPCUTETU, YUUULLA U
Opyry opraHusauum.

MeTtoponorusa

MoceweHnsTa Ha AelaTta ca cCbobpaseHn ¢ Bb3pacTTa
mm. Bcuukm, Kouto nocewasat HWUMX, ydacteBat B
peanHn aeponormyHn U MeTeopOosIorMYHN U3MEpPBaHKUA,
3aM03HaBaT Ce C W3roTBAHETO Ha nporHosaTa 3a
BPEMETO M XMAPOI0MMYHATA NPOrHO3a. 3a Hal-mankute
M yyeHuUUTe A0 5. Knac ce opraHM3MpaT BUKTOPUHKU. Ha

yyeHuumuTe oT 5. go 12. Knac ce npeacrtaBA HayyHo-
NonynsipHUAT duam ,MbTAT Ha NporHosaTta“.

Pe3syntatu u nssoam

MNpe3 nepuoaa Ha npoekta 2019-2022 r. Hag 1000
yyeHuum ca nocetunm HAMX, KaTo 4act oT BpemeTo 3a
U3NbJHEHWETO My cbBnagHa ¢ KoBupg naHpaemwusaTa.
MbpBUTE NoceTnTenn bsaxa geuarta ot 51 CY ,,EnncaseTa
barpaHa“ — Codus, Ha 7 Hoemepu 2019 r. (cH. 1a).

- & - 6) 5
CHumKa 1. (a) YueHunum ot 51 CY — Codus,
(6) Kny6 ,,Mnag meTteoponor u xuaponaor”

OpraHu3unpaxa ce pas/IniyHU CbCTe3aHUA U KOHKYPCH
3a puUcyHKU. Mobeautennte 6Axa HarpafeHu ANYHO OT
3aMECHUK-MUHUCTBbPA HA 06pa3oBaHMETO M HayKaTa.

B pamkuMTe Ha nNpoekTa ce wu3Jafde KHura
Jlpodecnata Ha meTeoposiora U  xuaponora“.
PaspaboTeH e HayyHononynspeH calt: www.nimhi.bg,
33 Jeua, YYeHUUM U poamuTenn. 3aBbplUeHO e cheuu-
a/IHO MHTEPAKTUBHO MPOCTPAHCTBO Ha TepuUTOpUATa Ha
HUMX — kny6 ,,Mnag meteoponor u xuaponor” (cH. 16).

Cnepf, NpUKNOYBAHETO Ha MPOEKTA NOCeLleHUATa Ha
YyYEHULUTE MPOSL/IKABAT CbC CbWMA  UHTepec.
Cb3pafieHa e M MNpakTMKa KoaerM Aa noceuiaBaT Ha
MACTO YYMAULLA M HAYYHOMONYAAPHU GopyMMU.

MNpeacTtaBaHeTo Ha npodecuAaTa Ha MeTeoposiora U
XMAPO/Iora BUHArK ce e pafBaso Ha roAsM UHTepec oT
CTpaHa Ha yuutenn U ydveHuuu. [o Bpeme Ha
noceweHnATa BHUMAHMETO Ha AeLaTta € HAaCO4YeHO KbM
maTemMaTuKata M ¢usmkaTa. PaboTtaTta c geua M3UCKBA
cnewmManHa noaroToBKa M OTHEMA YOBELLKM Pecypc, Ho e
MHBECTULMA B BbaeLLeTo.

BnarogapHoctu: TasuM [eMHOCT e ocCblliecTBeHa B
pamKuMTe Ha nporpamata ,0O6pasoBaHWe C Hayka“,
¢dUHaHcMpaHa oT MUHUCTEPCTBOTO Ha 06Pa3oBaHUETO U
HaykaTa, npoekT ,lpodecua mereoponor n xuaponor”,
Ne N0-09-38/03.09.2019.



Yeb — Hali-6bP3MAT HAUMH 3a JOCTUraHe A0 noTpebutenute
M. CtoaHoBa'*, L. MnageHosa®"

NenaptameHT UMWUT, HaumMoHaneH MHCTUTYT MO METEeOPOAOrMA U XMAPONOrmA
Kntoyosu aymu: yeb, UHhopMayuoHHU nomouyu
*email: webadmin@meteo.bg

BbBepeHue

Ouwe B Ha4yaNoOTO Ha HacTosAWwMA BeK bele ACHO —
aKOo HAMaL yebcaliT, TM He CbLuecTByBalll.

HUMX wuma Tpu rnaBHu yebcalita B TpuTe
agomeliHa — meteo.bg, hydro.bg n weather.bg.
YebcTpaHuumte Ha HUMX pocTaBAT Ha WMpoKaTa
nybavka AaHHM M NPOrHO3M 33  BPEMeTo,
npegoynpexaeHua 3a OnacHU MeTeopPOOrnyHuU
ABNIEHMA, AaHHUN 33 CbCTOAHME HA PEKUTE, BbJIHEHNE
Ha MOpPEeTO B MOYTM peasnHo Bpeme. EaBa nun eamH
yebcallT uma Hy»Kaa ga bbae pasKkasBaH. LlenTa Ha
TO3W nocTep € Ja nNpeacTtaByM KakKBo CTOM 3afj
yebcaliTa 1 KakBa MHGOpMaums ce NpesocTass.

MHbopmaLmoHHa cpepa, B KOATO pabotatr u ce
passuear yebcaitosete Ha HUMX

e Linux onepauMoHHa cucTeMa Ha CbpBbpUTe —
ctabunHa, 6e3 BMpPYCH, C MHOro oOpen-source
codTyep C NbAHA LOKYMEHTALMA B UHTEPHET.

e basuTe AaHHM W ONEpaTUBHUTE MALUMHKU Ca
CKPUTU 32 BbHLUHUA CBAT, @ Ny6AnYHMTE yebCbpBbpH
— OTBOPEHMW.

e BupTyanusauma Ha MalWWHUTE U cnefBaHe Ha
NPUHLMNA e4Ha MalWWHA — e41H CbPBUIC.

e BcuukM caliToBe paboTAT M NO  KPUNTMpaH
npoTokon (https).

e 3a yebCTpaHMUMTE TEKCTOBETe ce TernaAT B
peanHo Bpeme oT 6asata AaHHM ,PabOTHOTO MACTO
Ha CWMHONTMKA“, KapTuTe ce M3paboTBaT Ha BCEKM
NONOBMH yac; KapTuTe 3a onacHure
MEeTEeOPOIOTUYHUN ABNEHUA — HA 15 MUHYTK.

e 3a BM3ya/M3aumMa Ha U3MepBaHMATa ce
n3nonssa onepatuBHata 6asa p[aHHM, KOATO ce
NbJIHW B peasiHO BPEME U e C OrPaHUYeH KOHTPOA 3a
rPEeLKu.

e [lporHos3aTa, npous3BegeHa OT  YWUCIAEHUTE
mogenn ALADIN-BG n AROME-BG, pabotewm Ha
Knbctepa B HUMX, ce npeactasa BbB BMA, Ha noneta
N MeTeorpamu.

e LAMP + Drupal CMS (Linux, Apache, MySQL, PHP
+ Cuctema 3a ynpaB/ieHME HA CbAbpPrKaHMETO
Drupal).

Npo6nemu

IIpn ronamo TbpceHe Ha yebcaliToBeTe,
Hanpumep Npu npeaynpexaeHne OT Hal-BUCOKa
cTeneH — YepBeH Kof, 33 ONacHMW AB/EHMUA, CbPBbPBLT
ce npetosapsa v otnaga. lMpuyuHa e auncaTta Ha
WHBECTULMW B TEXHWKA, codTyep.

Bbnpeku ToBa LAnaTa cucCTemMa — BXOAHU AaHHW,
onepaTuBHM MaLUMHW, yebcbpBbp, paboTu
YCTOMYMBO U B MECeLuTe, KOrato HAMame CruvpaHe
Ha TOKa, obcny)KBame MNOCETUTENUTE HU MNOHEe B
99,3-99,7% ot BpemeTo.

durypa 1. HaanuHocT Ha yebcaritoBete Ha HUMX
npes ¢espyapu Npu ABYKPATHO CNMPAHE Ha TOKa,
[0BE/0 A0 M3rapAHeTo Ha eAHa MaLLMHa
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PermoHaziHM KAMMATUYHU CMMYNALUM B KUAOMETPOB mawiab c RegCM4:

OLLeHKa Ha Banexurte u 6baelm npoekumumn
P. Bbnauesa*

[OenaptameHT ,,lTPOrHo3un 1 MHGopmaumoHHa obcayKBaHe”, HauMoHaneH MHCTUTYT N0 MeTEeoPOOMMA 1
Xngponorus

Kntouosu aymun: modenupaHe, no380a148au,0 KoHeeKkyus, RegCM4.7.1, ekcmpemHU 8asexu, Yecmoma,
UHMeH3UBHOCM, KAUMAMUYHU MPOeKyuU, Kusomempos mau,ab

*email: rilka.valcheva@meteo.bg

BvBepgeHue

OcHoBHaTa uUen Ha M3cneaBaHeTo e Ja ce OueHAT
Pa3/IMYHM BaNEXHU WHOEKCU W TexHuTe Obaeln
NPOMEHM B KWaomMeTpoB Mmawab 3a Bbarapus.
MposeneHu ca yncneHu cMmynaumm c
HeXMapoCcTaTUYHMA pernoHaneH mogen RegCM4.7.1
(Coppola et al., 2021) 3a Tpu 10-rogmwHN Nnepmoaa c
XOPU3OHTaZIHA  pa3fennTenHa CnocobHOCT Ha
mpexkata oT 15 m 3 KuiomeTpa Ha neTackeunn
cynepKkomnioTbpa HPC Discoverer
(https://sofiatech.bg/petascale-supercomputer/) 8
Codua Tex MNapk.

Metopgonorusa

M3non3BaHM ca gaHHM OT peaHanunsu ERA-Interim
KaTO rPaHMYHM YCI0BMA 33 MEXANHHUTE CUMYAALUK
3a nepuoga 2000-2010 u paHHM oT rnobaneH
KnumaTtnyeH mogen HadGEM2-ES 3a nepuogute
1995-2005 wn 2089-2099 cbrnacHo cueHapua
RCP8.5. JaHHWUTe OT moAaena ca CpaBHEHU C AaHHU
OT HabAAEHMA C BUCOKA pasaenntenHa cnocobHocT
n ¢ no-rpybata pesontouns ot 15 Kkm.

Pe3syntatu u ussogu

Cumynaunute B KUIOMETPOB maLab
(no3BonABawM KoHBeKuus) noaobpasat npea-
CTaBAHETO Ha MHTEH3UBHOCTTA HA YaCOBUTE BasieXM
(Hag 1 mm/h) npes BCUUYKM ce30HM, Ha YecToTaTta Ha
YacoBUTE BasIEXM Npe3 NPOAETTa, eCEHTA U 3UMaTa U
Ha eKcTpemMHuTe Banexu (p99.9) npes 3umaTa wm
eceHta (Valcheva et al., 2023). OuakBa ce
NOJIOXKUTE/IHA NMPOMSIHA NMPU EKCTPEMHUTE BaJIeXM
(p99.9) npes nponetta ¥ 3Mmata W nNpu
WHTEH3MBHOCTTa Ha YaCOBUTE BaNEXKM MPEe3 BCUYKM
Ce30HM A0 Kpas Ha BeKa (Valcheva et al., 2024).

MU3cneagaHn ca cnefHuTe BaNeXKHU MHAOEKCU C
Len oueHKa Ha edeKTMBHOCTTa Ha cumynauuuTe B
KWIOMETPOB Mawab: cpegHU [HEBHU BaANENKM,
YyectoTa M WMHTEH3MBHOCT Ha AHWUTE C Banex (>1
mm/d) n yacose (>0.1 mm/h), ekcTpemMHU OHEBHM
Banexu (99-m npoueHTUA, p99), EKCTPEMHMN YacoBM
Banexn (99.9-u  npoueHtun, p99.9), cpeaHo
OoTKNoHeHune (bias), ¢yHKUMA Ha BepoATHOCTHA

nabTHOCT (probability density function) Ha gHeBHUTE
N 4acoBUTE BaNEXKM.
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durypa 1. O4akBaHM NPOMEHU NPU AHEBHUTE
Ba/Ie}KW, MHTEH3MBHOCTTA M YecToTaTa Ha MOKpUTe
AHK (>1 mm/d) u ekcTpemHuTe Banexu (p99),
CUMYNMPaHU C ABaTa MOAeNa, Npes npoaeTta u
natoto (Valcheva et al., 2024); License CC BY 4.0;
https://creativecommons.org/licenses/by/4.0/

BnarogapHocTu: ToBa M3cnenBaHe e OCbLLECTBEHO B
pamkuTe Ha nNpoekT ,OueHKa Ha HeXMAPOCTaTUYHMUA
ymcneH mogen RegCM npu  cumynaupaHe Ha
KAUMATUYHMUTE MPOMEHN Ha EKCTpemMHUTe MmeTe-
OpPONOTMYHM ABNEeHUA”, puHaHcupaH ot PHU, Ne K-
06-M57/3, n 6naropapeHve Ha npenocTaBeHuTe
M3YNCAUTENHU  pecypcu Ha  neTackenn HPC
Discoverer.

Nurtepatypa

Coppola, E., Stocchi, P., Pichelli, E., Alavez, J.A.T.,
Glazer, R., Giuliani, G., Di Sante, F., Nogherotto,
R., Giorgi, F. (2021). Geosci. Model Dev., 14,
7705-7723.

Valcheva, R., Popov, ., Gerganov, N. (2023).
Convection-Permitting. Atmosphere, 14, 1249:
https://doi.orq/10.3390/atmos14081249

Valcheva, R., Popov, ., Gerganov, N. (2024).
Atmosphere, 15, 91:

https://doi.org/10.3390/atmos15010091
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MpeaynpekaeHUA 3a ONacHU METeopPONOrnMYHU ABneHUsA 3a Codus,
mai-centemepu 2010-2021 rogmHa

C. Lanosa, K. Ctoes, A. CtoltyeBa, I'. lepoBa

PE3IOME:

MpPOrHo3MpaHeTo M MOHUTOPUHIBT Ha OMACHUTE METEOPO/IOTMYHM ABNEHMA Ca OT MbPBOCTEMNEHHO
3HaYeHWe 33 HAUMOHA/NIHUTE MEeTEeOPONOrMYHU cayxkobu. OT 2009 r. HauMOHANHUAT WMHCTUTYT MO
meTeoposorua n xugponorna B bbarapua msgasa 48 vaca Hanpeg npeaynpexaeHusa 3a OnacHu
METEOPO/IONMYHM ABNEHMA KAaTo YacT OT eBponelickaTta cuctema 3a npeaynpexaeHna METEOALARM.

3a nepuoga mai-centemepu 2010-2021 r. ca M3gageHu 543 npenynpexkaeHusa 3a ropeLLnHuy,
rPbMOTEBUYHN BYPU N MHTEH3UBHW BanexXn. MeceubT C HAal-MHOTO AHM C NpeaynpeXaeHnsa 3a BUCOKMU
Temnepatypu e toau (52 AHuM), 3a rpbmoTeBMYHU Bypu — tOHM (31 AHM), 33 MHTEH3UBHM BasIEXKMU
npeaynpexaeHusaTa ca HaM-MHOro Npe3 MeceuuTe Mai 1 toHU (BCeKM OT TAx ¢ no 31 gHu). U3roTBeHa e
ob6eKTMBHa TMNM3aLMs Ha aTMochepHaTa UMPKynauma, KOATO NOKa3Ba, Ye OCHOBHO NpeaynperKaeHmATa
3a AHW C TOpeLMHN Ca NP aHTULMUKIOHAHA LMPKYAaLna 1 3anageH npeHoc. OT npeaynpexaeHnaTa 3a
robMmoTeBnYHM bypu 40% ca npu UMKNOHANEH TUMN, CAeABaH OT UMKAOHAaNEH TUN C NpeHoc oT
onpeaeneHa nocoka (28.6% ). M npu npegynpexKaeHMATa 3a MHTEH3UBHM BaJIeXKM Mo-roasmaTa yacT oT
OHUTE Ca Npu LMKAOHaNeH TUn uupKkynauma (46.2%) W UMKAOHaNeH TUN C NPeHOC OT onpeaeneHa
nocoka (27.5%). AHanu3bT Ha WHTerpuMpaHa BogHa napa (IWV) ot [nobanHaTta HaBMraunoHHa
cnbTHUKOBaA cuctema (FHCC) 3a Bbarapus noKkassa, Ye BUCOKM CTOMHOCTU Ca PEermcTpupaHu B AHUTE, B
KOWUTO MMa NpeaynpeKaeHns 3a ropewMHU, TPbMOTEBUYHM BYPU U MHTEH3MBHU BaNEXKM.



ArpomeTeopo/IorMyHu ycnoBua — NnpeansBUKaTeNCTBa 3a
arporexHosornure




XapaKTepucTMKa Ha YC/10BUATa Ha CTPecC Npe3 BereTallMoOHHUA Ce30H

npuv pasiinvyHu TMnoBe semeneniICKu Kyatypu
B. Feopruesa®’, B. Kasanaxmes?, M. MsaHos?

!NenapTtameHT ,MeTeoponorua“, HaumMoHaneH MHCTUTYT MO METEOPONOrUsA U XMAPONOrUA
KntoyoBu fymu: cmpec, memnepamyphu cymu, 6€36a1edcH nepuoou, OCHOGHU 3eMeQelCKU KYIMYpPu, U3MeHeHUe
Ha KauMama
*email: Veska.Georgieva@meteo.bg

BbBeaeHue

YBeNMYeHneTo Ha TemnepaTypute KakTo npes 3mMmara,
TaKa U npes3 BeretaumMoHHUA Ce30H, TOMJIMHHUTE BbJIHU
npes eTHUTE Meceun, NPOLAb/IKUTENHUTE BE3BaNEKHM
nepuvoam 1 Cyln NocTaBAT Ha U3NUTaHME 3eMeENICKUTE
npou3BoANTENN B CTpaHaTa. [10N0XUTENHUTE OTK/O-
HEHMA Ha TemnepaTypuTe Ha Bb3AyXa BOAAT A0
yBe/MYeHne Ha NoTeHUMaNHNA BereTaumoHeH nepuoa u
Ha CyMWuTe OT aKTUBHW U edEeKTUBHM TemnepaTypu.
MpogbnxutenHute  nepuogM  CbC  Cywa  npes
BEreTauMoHHWA nepuog, B KOMBMHAUMA C BUCOKUTE
Temnepatypu Ha Bb3Ayxa, OrpaHW4YaBaT nepuvoauTte C
ONTUMaNHU M BAU3KM [0 TAX YCNOBUA 33 HOpmaneH
pacTex 1 pasBuUTME Ha 3emefesiCKUTe KYNTypu.

BbB Bpb3ka C TOBa CM MOCTaBUXMe 3a Uuen Aa
onpegennm nepuogmTte ¢ MakCMmasHM TemnepaTypu Ha
Bb34yXa, NO-BUCOKKU OT 28 °C, TemnepaTypHu cymu 6e3
6anactHM TemnepaTypu, 6e3BanexHn nepuoan W
KOMbuHaumAaTa OT cTpecoBu aKTopu C ornes Ha
OTINEXAAHETO Ha OCHOBHU TUMOBE KYNTYpU.

MeTtoponorusa

3a OueHKa Ha YCNOBMATA Ha CTpec Ca M3MOA3BaHU
OaHHU OT MeTeoposiorMyHata mpexa Ha HUMX 3a
Temnepatypa Ha Bb3AyXxa — CPeAHOLEHOHOLLHA,
MaKCMManHa U MMHUMANHA, U BaNeXW Npe3 nepuoaa
1991-2020 roanHa.

Onpegenenn ca npexoamte npes 5 °C n 10 °C,
cymute OT edeKTUBHM Temnepatypu 3a nepuoga c
TemnepaTtypu, no-sucokm ot 10 °C, cymuTe oT 6anacTHm
Temnepatypu (Aiken, 2005), Kakto M 6e3BaneHuTe
nepvogu.

Pe3syntatu u ussoau

TeHAEHUMUTE KbM YyBE/NMYEHME Ha TemnepaTtypute
Ha Bb3gyxa npe3 nocnegHUTe TPUMCET TOAMHU
npeausBrMKaxa U3MeHeHME Ha TOMMHHUTE YCNOBMA 3a
pa3BUTMETO Ha 3eMenesiCKUTe KyATypu. YBenuyasat ce
NPOABLAXKUTENHOCTTA HA MOTEHLMANHUA BereTaumoHeH
Ce30H M HATpynaHWTe TeMNepaTypHU CYMU, npexoante
npes TemnepaTypHUTe Nparose ce WM3MeCTBaT Harnpez,
npes nposieTTa M MNO-KbCHO Mpe3 eceHTa. B cbwoTo
Bpeme YC/A0BMATA 3a KyATMBMPaAHE Ha OCHOBHUTE
3emefeNcKku KynTypu ce B/oLaBgar.

lfopHaTa rpaHMUa Ha ONTMMYMA 33 MPOTUYAHE Ha
¢doTocmHTesata e 28 °C. TemnepaTypu, MO-BUCOKU OT
Tasu, NOCTaBAT PacTEHMATA B YCNOBMA HA TEMMNEPATYPEH
cTpec.

CpeaHuAT 6poit Ha AHUTE C TakMBa TemnepaTypwu
Bapupa mexay 76 u 142 (¢ur. 1.) UscnepBaHa e
CTaTUCTUYECKaTa 3HAYMMOCT Ha peguumTe. Hascakbae
ce Habnogaea yBenmvyeHue Ha cayyamTe. C Hall-BMCOKO
HMBO Ha 3HauyumocT (0,999) ce oTamMyasaT CTaHUMUTE
Bpaua, Nlosey, Cesnueso, Pasrpag, [obpuy, LLabna,
KasaHnnbk 1 MBannosrpag,.

-

Joma >800m

durypa 1. CpegeH 6poit gHKM c TemnepaTtypw,
no-smcoku ot 28 °C, npe3 nepuoga 1991-2020r.

B 7 cTaHUMM ca NpecMeTHaTN cymuTe OT ePeKTUBHMU
Temnepatypu Ha Bb3dyxa cbC U 6e3 HanactHu
Temnepatypu wu camute 6HanactHM TemnepaTypwu.
YCTaHOBEHO € yBe/MYeHUe Ha CcymuTe Cnpsamo
npeaxoneH Nepmos, KakTo U cpesHn cymun Ha 6anacTHm
TemnepaTtypu 3a nepuoga 1991-2020 r. U3cneaBaHeTo
Ha CTaTUCTUYeCcKaTa 3HAYMMOCT Ha TPeHAa Ha peguuuTe
oT 6anacTHM TemnepaTypu MOKasBa, 4Ye Tol e
nonoxuteneH. C Hali-BMCOKO HMBO Ha 3HauymmocT (0,99)
ce oTnmMyaBa KapHobat, a B I. Toweso, CaHAAHCKN U
YmpnaH ctaTuctmyeckarta 3Hadnmmocrt e 0,95.

Opyr cTtpecoB ¢aktop 3a pacTeHuATa e
HEeJO0CTAaTbYHOTO OB/aXKHEeHWe. 3a OueHKa Ha Tesun
ycnosusa ca onpegeneHu 6essanexkHute nepuogu. B
CeBepHa bbarapus cpegHuaT 6pont aHU 6e3 Banex npes
nponetta e 22, a B KOxHa — 25 pHu. CpepgHara
MaKCMMasiHa MPOAB/IKUTENHOCT Ha Te3n nepuoaum B
CeBepHa bvarapma e 60 gHn npes nponetra u 82 npes
natoto. B OxHa bwvarapua npe3 nponerta HAma
pa3nunKa, HO Npes ATOTO cpegHaTa NPOAbL/IKMUTENHOCT e
27 [HW, 2 MaKCMMaNHaTa cTaBa 97 AHW.

Jlntepartypa

Aiken, R. M. (2005). Applying Thermal Time Scales to
Sunflower Development. Agron. J., 97: 746-754;
https://doi.org/10.2134/agronj2004.0181
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ArpomeTteoponormyHute uscnegsaHusa (2010-2024) —

Bb3MOXHOCTU 3a yCTOﬁ'-IMBO 3emepgenine B ycnosmATa Ha KZIMMAaTUYHU NPOMEHU
B. KasaHakues?, B. leopruesa?, B. boxaHosa?, B. Monos?, M. Manawesa?, /1. AtaHacos?

NenaptameHT ,MeTeoponorua“, HaumoHaneH MHCTUTYT N0 METEOPOIOrMA U XNAPOAOTMSA
2CenckocTonaHcKa akagemus
3ArpapeH yHusepcuteT — Nnosamns
KNtouoBM AYMU: G2pOKAUMamMUYHU pecypcu, cywa, nuweHuya, 0obus
*email: Valentin.Kazandjiev@meteo.bg

BvBeaeHue

OcbliecTBABaHETO Ha YCTOMYMBO 3emenenne B
ycnoBMATa Ha  KAMMATUMYHM  NPOMEHM  M3UCKBA
m3cnegBaHe Ha  arpoKAMMATMYHUTE  pecypcu. B

KOHTEeKCTa Ha Kas3aHoto CMO Ha epHa OT cBouTte
KOHdEpPEeHUMM Mo arpomeTeoposiorns, nposeseHa B
lOxHa Koped, peknapupa v Bce nosBeye HacbpyaBa
BbBEXAAHETO HA HOBM METOAM W TEXHONOrMKU 3a
m3cneaBaHe Ha arpoKIMMaTUYHUTE pecypcu, NpunaraHe
Ha WHCTPYMEHTM 3a NpeumsHo 3emenenine, UYMCIeHo
MoAeNIMpaHe 1 paswmpsaBaHe Ha obxBaTa Ha caTe/IUTHU
M306parKeHUA CbC CMEKTPO3OHA/IHU M300parkeHus 3a
NPOrHO3MpPaHe Ha pacTe)a Ha  KyaTypute w
NpoM3BOAUTENIHOCTTA MM, CbCTOAHMETO Ha BoAaTa B
noysata, 3a MNpenoTBpaTABaHE W CMEKYaBaHe Ha
edeKTuTe OT CBbP3aHU C BPEMETO CYLLM M 3acyLuaBaHus,
CNaHa M TONAIMHHM BbAHU, TpagyLWwKn N CUTHU BETPOBE.

Kbaoe cme Hue? Kak usrnexkpga 6barapckaTta arpo-
METEOPOJIOrMYHa HayKa Ha ¢oHa Ha eBpOneincKuTe U
CBETOBHUTE NOCTUXKEHMA?

Pesyntatu u ussoau

Mpe3 nocnegHute 50 roauHn CeKkuymata no
arpometeoposiorms Ha  HWUMX  pabotn  mHoro
MHTEH3MBHO MO  ajanTUpaHeTO Ha  CBETOBHUTE

NOCTUMEHUA KbM YC/NOBMATA Ha HawaTta cTpaHa. lpe3
pasrnexaaHua nepuog B cekuuAaTa ca obyyeHun u ce
obyyaBaT 4-ma gokTopaHT, 1 npodecop n 1 goueHT.
My6anKyBaHM ca Hag 50 OpUrMHaNAHW HAy4YHU CTaTUU U
TpyZAoBe, NOBeYe OT NOJIOBMHATA OT KOUTO Ha aHMIUACKK
€3WK, BKIIOYMUTENIHO HAYYHW CNMCAHMA C MMNAKT GaKTop.
PaboTeHO e MO 7 HAUMOHANHU U MEXAYHAPOAHM
npoekTn B obnactta Ha M3cnenBaHe Ha BAMAHWMETO Ha
NPOMEHUTE Ha KAMMaTa BbBPXY arpoKNAMMATUYHUTE
pecypcu. [pe3s 2010 r. B pamKuTe Ha MPOEKT,
¢uHaHcupaH o1 @PHW, e aKkTyanusupaHo arpo-
KNMMATUYHOTO paMoOHMpaHe C Lea CMeK4yaBaHe Ha
nocneactsMATa OT MNPOMeHUTe Ha Kaumarta. [lo
MeXAYyHapoAeH NpoekT, ¢duHaHcupaH oT benruickus
¢doHA, 3a HayyHU nscneasaHus (BELSPO), e nspaboteHa
M nybnvKyBaHa MeTOAMKa 33 CUMHXPOHHWM HA3eMHU U
caTenuTHU HabnaeHUsa n M3mepBaHUA 3a onpegenaHe
Ha CbCTOAHMETO M NPOAYKTUBHOCTTA Ha CeJNCKOo-
CTONAHCKM KynTypu. MeToamKata e nyb/auMKyBaHa Ha
6BbArapCckM W AHMMMCKM  e3uK. Tasn MeTogMKa e
aKTya/lHa U B MOMEHTA U CbAENKM NO LUTUPAHUATA, ce
M3non3Bea u ot Apyrn astopun. lposeseHn ca nopeauua
u3cneaBaHUA BbPXY YCNOBMATA 33 Bb3HUKBAHE W
NPOABLMAKUTENHOCTTA HAa aTMochepHa U MoyBeHa cylla.
MonyyeHute pesynTtatm ca ny6nmKyBaHm "

npeaocTaBeHM 3a NoA3BaHe OT noTpebutenute uypes
®HWN, anpekumsa ,Hayka” Ha MOH n M3X.
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durypa 1. 3emeaencKu 3eMu C OrpaHnUYeHmns
no KpuTepuit ,,cyxota“ no semnmuwa 3a 1981-2010 .

Mpe3 nepuoga 2019-2024 r. B ceKuuaTa ce
NPOBEXAAT CUCTEMATUYHUN U3CNEABaHUA B PAMKUTE Ha
ABe HauMOHaNHW HayyHu nporpamu — HHM ,XpaHu“ un
HHN ,VHTenureHTHO pacTeHMeBbACTBO”. B pamKuTe Ha
TE3WN NPOEKTU Ca CUMYNIMPAHU YCNOBUATA Ha bbaewms
knammaT 2021-2050 r. u ca HanpasBeHW NPOrHOCTUYHM
OLLEHKM Ha O4YaKBaHMUTE arpo-MeTeopOIOrMYHN YCIOBUA.
Ypes meToAa Ha rnaBHUTE KOMMOHEHTU € YCTaHOBEH
HauYMHBT, NO KOMTO Te We NOBAUAAT  BbPXY
NPOAYKTUBHOCTTa Ha 69 CbBpemMeHHU b6barapcku wu
Yy}KOM COpPTOBE MuweHWua B ABe nokauuu — Cagoso K
[eHepan Toweso.

) D )|

durypa 2. Bpb3ka f06MB — Cyma Ha aKTUBHM TemnepaTypu —
CyMa Ha Ba/ieXKu No eTanu Ha pPasBMTME Ha 3MMHATa NWeHuLa,
ypes Principle Components Analysis (PCA) 8 Cagoso (a) n
leHepan Toweso (6)

BnaropgapHoctu: ToBa M3c/iefBaHe Ce OCbLLEcTBABa C
noAkpenata Ha HaumoHanHaTa HayyHa nporpama
»30PaBOC/IOBHN XpaHW 33 cuAHA OWOMKOHOMMKA M
KayecTBO Ha XuBoT“ Ha MOH, opobpeHa c PMC
Ne 577/17.08.2018 .

Nuteparypa
Kazandjiev, V., Georgieva, V., Malasheva, P., Shopova, N.,
Atanasov, D. (2019). Contemporary

Agrometeorological research: Oportunity for Modern
Agriculture in Conditions of Climatic Anomalies and
Changes. Conference of the Balkan Physical Union:
https://aip.scitation.org/doi/pdf/10.10-
63/1.5091271?class=pdf
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Advancements in Platform AGROMETEO.MK: Integrating Technology for Sustainable
Agriculture

Goran Basovski*
*email: baso24@yahoo.com

Hydrometeorological Service, Skopje, North Macedonia

ABSTRACT:

Introduction

Agriculture's vulnerability to climatic variations necessitates precise and timely weather information for
optimal decision-making. AGROMETEO.MK, an agrometeorological platform managed by the
Hydrometeorological Service of the Republic of North Macedonia (UHMR) has undergone significant
improvements since May 2023.

These updates aim to provide an enhanced experience for farmers by expanding the network of
meteorological stations, introducing new modules, and developing a mobile application. This paper
delves into the recent developments, combining the initial features and the additional information
provided.

Methodology

AGROMETEO.MK continues to be an important tool for sustainable agriculture, now with an extended
network of 14 meteorological stations strategically positioned across various regions, providing valuable
data to users. The platform incorporates user-friendly interfaces, community engagement features, and
a commitment to data accuracy. Key Features of this platform are:

Weather Forecasts: Daily and seasonal weather forecasts empower farmers to plan their activities based
on anticipated weather conditions.

Alarms: AGROMETEO.MK issues various alarms, including meteorological alarms, alerts for plant
diseases, and agronomic alarms indicating favorable or unfavorable conditions for spraying and
fieldwork.

Phenological Observations: The platform offers phenological observations, including specific growth
stages for different crops in various regions.

Document Downloads: Users can access informative documents - weather forecasts and agro-forecasts
in downloadable formats.

Conclusion:

AGROMETEO.MK understanding the agrometeorological needs, offers an array of services to empower
farmers and stakeholders in the agriculture sector. The continuous evolution of AGROMETEO.MK
exemplifies the power of technology in advancing agriculture. The platform's commitment to
community engagement, user-friendly interfaces, and the integration of new features reflects its
dedication to supporting sustainable and resilient agriculture practices. The combination of
meteorological data, community collaboration, and innovative tools positions AGROMETEO.MK as a
comprehensive solution for the agricultural community in our country.

Keywords: AGROMETEO.MK, meteorological stations, modules, municipality-wide forecasts,
phenological observations, mobile application, user engagement, sustainable agriculture

Topic: Agrometeorological conditions — challenges for agrotechnologies


mailto:baso24@yahoo.com

HoBute reHOMHMU TEXHUKUN, KNUMATUYHUTE U3MEHEHUA U NPOAO0BOJZICTBEHATA CUTYPHOCT
[. Dumbapesa?, E. Kysosa?, Lig. leopruesa®”

'0tpen ,MpunoxHa reHommka n TMO”, HauMoHaneH LeHTbp No 0bLLecTBEHO 34paBe U aHan3m
Kno4yoBu AyMn: HosuU 2eHOMHU MeXHUKU, Npo0080/ACME8eHd CU2ypHOCM, KAUMAMUYHU U3MeHEHUS
*email: tzv.georigeva@ncpha.government.bg

BvBeageHue

M3meHeHMeTO Ha KNMMATa Hafiara cepuMosHa 3ansaxa 3a
Ce/ICKOCTOMAHCKUTE CUCTEMM, MPOAOBONCTBEHATA CUTYP-
HOCT M XpaHeHeTO Ha xopaTta. KakTo B ecTecTBeHWUTe
€KOCUCTEMM, TaKa W B CE/ICKOCTOMAHCKWUTE YCI0BUA
pacTEHUATA U }KUBOTHUTE Ca NOCTaBEHM B HOBU YC/10BUA
(noBuweHW TemnepaTypu, 3aCONEHM MOYBU), KOUTO ce
NPOMEHAT No-6bP30 B CpaBHEHME C afanTUpPaHeTo Ha
opraHusmuTe. C pasBUTMETO HA MWHCTPYMEHTM 3a
reHeTUYHO pefaKTUpaHe — HOBUTE FEHOMHU TEXHWUKM
(HFT), ce paBa BB3MOXKHOCT Ja ce nogobpaT
XapaKTepPUCTUKUTE U YCTOMYMBOCTTA Ha  CEJICKO-
CTONAHCKUTE KYNTYPU U KUBOTHU. MHOro oT uenesute
deHotTMnoBe B npoayktute Ha HIT  BKaousat
XapaKTepUCTUKKM, KOUMTo buxa mornmn aa 6baaT nonesHu
3a aganTupaHe KbM U3MEHEHMETO Ha K1MMarTa.

MeTtopgonorusa

HacToAwoTo npoyyBaHe npeacTasnAsa npernes Ha
L0CTbMNHATa Hay4YHa AnTepatypa ot 2018 r. Hacam.

Pesyntatn u ussoau

B TOo3M o0630p ca pasrnegaHn npumepu  3a
Bb3MOXHU MNpunoxKeHna Ha HIT u um3cneposatencku
MHMLMATUBM, KOMTO Ca HAaCOYEHM KbM noaobpsiBaHe Ha
CeNCKOCTOMAHCKMUTE KYNTYPU U KUBOTHM B OTTOBOP Ha
M3MEHEHMETO Ha KAMMaTa, U ce 0bCbXKAaT TexHu-
YeCKUTe OrpaHUYeHMA U BB3MOMKHOCTM MPU TAXHOTO
m3nonssaHe. [JOKAaTO CaMO HAKONIKO MPUIOXKEHUA Ha
HIT ca BbBeAeHW B CE/ICKOCTOMAHCKOTO NPOM3BOACTBO
Aocera, MHOrobpoliHM Apyrn Npoy4BaHMA, KOUTO ca B
uscnepoBatesicka ¢asa, AEMOHCTpMpaT noTeHUMana 3a
Pa3ANYHM NPUIOKEHMSA 3a CNpPaBAHE C USMEHEHMETO Ha
K1nmaTa B 6/1M3Ko 6baele.
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durypa 1. Bb3geicrtame Ha KAMMATUYHUTE USMEHEHUA
BbPXY XpaHuUTenHaTa cucrema (Karavolias et al., 2021)

M3mMeHeHMeTO Ha KANMMATA e OKaXKe HeraTUBHO
Bb3AeVICTBVIe BbpXy CeNCKOTO CTOMNaHCTBO,

NpPOU3BOAUTENHOCTTA, A0OUTbKA U XPaHUTENHUTE CuUC-
Temu. e 6bae 3acerHato 1 6uopasHoobpasueto. Le
ce Ha/loXM NoBULIaBaHe Ha TO/NIePaHTHOCTTa KbM abuo-
TUYeH cTpec. NMpumepun 3a NPUNOKEHUETO HA FEHHOTO
pefakTupaHe ca MOCOYeHM B cnegHaTta Tabauua (no
Karavolias et al., 2021).

Species  Traitcategory  Trait targeted Genels) Edited" Method Yoar published  References

Ha nasapa B cBeToBeH MaLab ca HAKOAKO NPOAyKTa
(Tpu RynTypK, egHa puba, eguMH MUKPOOPraHM3bM 3a
KOHTpO/IMpaHOo ocBobokaaBaHe). PacTeHUATa UMaT Halt-
ronam Jan — MPOMEHEH CbCTaB WM YCTOMYMBOCT Ha
Bpeautenu n 6onectn. CRISPR/Cas ce npespbluat B
CTaHAAPTHU UHCTPYMEHTU, KaTo B HAKOM caydaum HIT ce
M3MNON3BaT [/IAaBHO 3a YHMLIOXaBaHe Ha Hebnaro-
NPUATHU TeHW (Hanp. TOKCWMHM, aHTMOMOTMYHA pesuc-
TEHTHOCT UK CTPaHMYHU NpoaykTu) (Parisi et al., 2021).

Bbnpekn ycrnexa cuM B M3CNE[0BATE/ICKM KOHTEKCT
pefakTUpPaHEeTO Ha reHW 33 M3MEHEHMETO Ha KAMmata
[0 ronama cTeneH BCe OWEe He e MPEMMHAN0 KbM
peanHo npunoeHue. MpunaraHeTo Ha Te3M MHOBA-
LMOHHWU TEXHO/MIOTUM € CTONUPAHO OT PEerynaTopHU w
coumnanHu bapuepu. MNo-ronamarta 4acT oT HanpeabKa B
NPUNOXKEHUATA 3@ pefaKTMpaHe Ha FeHU B CeCKOTO
CTOMAHCTBO Ca HACTbMW/IM HACKOPO M He MOXKe ga ce
oLeHM edeKTbT.

BbnpeKkn 4Ye reHHOTO peaaKkTUpaHe He e eauH-
CTBEHMAT obellaBaly, mexaHM3bM 3a nogobpsasBaHe Ha
3emMefenneTo, cunata Ha TasM  TeXHO/AOrMA npu
NPenoCTaBAHETO Ha peweHuMa 33  KAMMATUYHUTE
NMPOMEHM B CENCKOTO CTOMAHCTBO He MOXe ga bbae
npeHebperHara.

Nutepatypa

Guertler, P., Pallarz, S., Belter, A., Eckermann, K. N.,
Grohmann, L. (2023). Detection of commercialized
plant products derived from new genomic
techniques (NGT): Practical examples and current
perspectives. Food Control 2023, 152, 109869.

Karavolias, N. G., Horner, W., Abugu, M. N., Evanega, S.
N. (2021). doi: 10.3389/fsufs.2021.685801

Parisi, C. and Rodriguez Cerezo, E. (2021). Current and
future market applications of new genomic
techniques. doi:10.2760/02472
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MpunoxeHna Ha MHGoOpMaLUUATa OT HabalogatenHata mpexa Ha HUMX

npun guruTaansauyuna Ha semeagenneTo
C. Papesa’’, . TocnoanHos?!, b. LieHosa?, B. Feopruesa?, B. KazaHaunes!

'HaumoHaneH MHCTUTYT N0 MEeTeopoOrvaA U XMAPOOTUA
*email: Stanislava.radeva@meteo.bg

BvBegeHue

MNHTEeNUreHTHOTO 3emefenve € WHOBaTMBEH NOAXOA,
KOMTO [aBa Bb3MOMKHOCT HA CE/ICKOCTOMAHCKUA CEKTOp
Oa CTaHe No-NpoAyKTUBEH M YCTOMUMB, KaTo gonpuHaca
M 3a afanTMpaHeTo M CMeK4yaBaHeTo Ha edekTuTe OT
M3MEHEHMEeTO  Ha  K/AMmaTa.  BkalouyBaHeTo  Ha
CbBPEMEHHM  TEeXHOAOrMYHW  peweHna —  GPS
npocneansaHe, AUCTAaHUMOHHO HabaoAeHMe, U3KYCTBEH
uHtenekt (Al), poboTn U uHTepHeT Ha Hewarta (loT),
yCKOpsABa npoueca Ha B3eMaHe Ha OnepaTuBHU
peweHna w©n nopobpasa NPOU3BOAUTENHOCTTA Ha
3emegenueto. MNpeumsHUTe cucteMn 3a ynpasieHue Ha
Ce/NCKOTO CTONAHCTBO MO3BO/ABAT Ha NPOU3BOAUTENUTE
Aa ce Bb3MON3BaT OT BCUYKM AAHHM, KOMTO MoraT Aa
cbbepat. Tesnm cuctemun cbbupat, Knacuduumpat u
aHaNM3npaT ONPOMHM KOIMYECTBA AaHHM 32 OTKpPUBAHE
Ha MOAENN U peLleHus.

MeTtogonorusa

HAMX B KayecTBOTO CM HA HaUMOHa/HaTa
XO4pOMETE0POIOrNYHa cnyxba Ha bvarapus
nogabpra  MeTeoposiorMiHa UM 6Has3oBa  arpo-
MEeTEeopPOoJIOrnyHa Mpexa, Pa3Mo/IoXKeHU B

3emefencKaTa 30Ha Ha cTpaHaTa. Cb3gageHa e cuctema
3@ aHa/n3 Ha TeKywute MeTeopOo/IoOrM4yHn YyCioBUA,
afanTMpaHa KbM U3UYUCIUTENIHA MpeXKa ¢ pe3onouma 1
km ype3 peaHanns Ha pe3yntatute OoT 4YucieH moaen

ALADIN 7] 6asupaHa Ha M3mMepBaHMATA B
MEeTEOpO/IOrMYHaTa MpeXKa. 3a nporHosupaHe Ha
YCNOBMATA 3a pacTexX W pas3BUTUE HA OCHOBHMU

3eMefleNICKU  KyNTypu ce u3Mnonas3BaT [AaHHW U OT
NOCTNPOLECUHT Ha YyncneHna moaen ALADIN.
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®urypa 1. PalloHBbT Ha MHTerpupaHe u oporpadms
Ha ALADIN-BG

ArpomeTeoposiormyHaTa
nHbopmaumsa 3a

Mpeka
CbCTOAHMETO  Ha

npesocrTass
KynATypuTte W

M3MepBaHMATA Ha MNOYBEHaTa BAAXKHOCT. lMonyyeHaTa
AMAarHoOCTMYHa M MPOrHOCTMYHA MHbOpMauma [asa
Bb3MOXHOCT [a Ce aKyMy/uMpaT AaHHM 3a XapaKTe-
pUCTMKa Ha  arpoMeTeoposIOrMYHUTE  YCNOBUA  C
pasgenutenHa cnocobHoct 1 km v npeasaputenHoct 3
AHW. 33 nosy4aBaHe Ha METeopPOIorMYHA MHPOpPMaLMA
32 KOHKpeTHa JIoKauus ce M3Mo/i3Ba cucTemaTa 3a
METeopo/IoTMYeH  aHaAM3  Ha  TeKywuTe MeTeo-
ponornyHn  ycnosusi.  CTOMHOCTUTE  Ha  MeETeo-
PONIOTUYHUTE €/IEMEHTU Ce ONPesenaT B UsYncanTenHa
MpeXKa c pasgenuTtenHa cnocobHoct okono 1 km (0.5
reorpadcka MMHyTa). B cbliaTa U3UMCIUTENHA MPEXKa ce
afanTvMpaT U NPOrHO3M OT YMCIEH MOZEeN 3a NMPOrHo3a
Ha BpemeTo Ha HUMX.

Pesyntatu u ussoamu

3a nporHosupaHe Ha  arpoMeTeopOJsIOrMYHUTE
YyC/NIOBUA Ce M3MNOoA3BaT [AaHHM OT YUCAEHUA moaen
ALADIN. Toin ce ocHOBaBa Ha CbBMECTHMA KOA Ha ABaTa
rnobanHn mogena IFS (ECMWF) u ARPEGE (Météo-
France). OT pekemspu 2017 r. ABe KOHOUIypauuu Ha
mogena (ocHoBaBawm ce Ha Cy41tl), pabotewm B
onepaTMBEH PEeXMM YeTUpU MbTU B AEHOHOLWMETOo, ce
noaabp)KaT oT cekuusa ,YucneHo mopenvpaHe”:
ALADIN-BG (c xopu3oHTanHa cTbnka ot 5 km, 105
BEPTUKaANHKU HMBA (32 noa 3 km), cTbnKa No BpemeTo oT
300 s 1 u3non3Bal, HaAYaaAHU U TPAHUYHWU YCNOBUA OT
ARPEGE) 1 AROME-BG (c xopu3oHTanHa cTbnKa oT 2.5
km, 60 BepTuKanHu HuBa (27 noag 3 km), cTbnka no
BpemeTo oT 60 s, ¢ Ab/KMHA Ha nporHosaTta oT 36 h
Hanpeg 1 U3Non3Ball Ha4Ya/lHU U FPaHUYHWU YCNOBUA OT
ALADIN-BG).
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durypa 2. Cuctema 3a ANarHOCTUYHA M MPOrHOCTUYHA
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MporHo3upaHe Ha BEPOATHOCTTA 3a popmMuMpaHe Ha ycnoBusA

3a Bb3HUKBAHE HA NPOJZiIeTHa C/1daHa
M. Aures’, b. LleHosa?, B. leopruesa®

NenaptameHT ,MporHosun n nHbopmaumoHHo obcaykeaHe”, HaumoHaneH MHCTUTYT N0 MeTEOPO/IOruA 1
Xvaponorma
2[lenaptameHT ,MeTeoponorna“, HaumoHaneH MHCTUTYT N0 METeOPOOrMA U XNAPOAOTMA
Kniouosu aymu: cnaHa, npozHo3a, Random Forest
*email: metodi.dinev@meteo.bg

BvBeaeHue

CnaHuTe ca OnacHo fABAEHME C MeTeoposIorMyeH
npousxoa, KOeTo OorpaHuMyaBa MoOTeHUWaNHWUA Bere-
TAUMOHEH Nepuos Npu MNOACKUTE, 3e/IeHYYKOBUTE U
OBOWHUTE KyATypu. [ponetHuTe MmpasoBe YecTo
HAHaCAT LWeTU B Pa3/inyHa CTeMeH, KaTo Npe3 HAKOU
roAMHU PeKoNTaTa Ha MecCTa e HaMb/IHO KOMMpoMe-
TUpaHa. CnaHaTa e /IOKANHO ABJIEHWE, KOETO 3aBUCU
OT MHOro ¢akTopu, U TOYHOTO M MO MACTO W MO
Bpeme nNporHosmpaHe e npenm3BMKaTe/ICTBO 32 YUC-
JleHaTa NporHosa Ha Bpemeto. B HacToswaTa paboTa
e npeacrtaBeHa — paspaboTteHata  cxema  3a
NpPorHo3npaHe Ha BEPOATHOCT 3@ Bb3HMKBAHE Ha
CcnaHa Bb3 OCHOBA Ha CTaTUCTUYECKU (OCHOBaBaly, ce
Ha MalWMHHO obyyeHue, B cnydas Random Forest) u
yncneH moZen 3a NPOrHosa Ha BpemeTo (B cayyas
ALADIN-BG).

MeToponorusa

3a 0by4YeHMEeTO M TeCTBAHETO Ha CTAaTUCTUYECKUA
MOAEenN ca M3MNoN3BaHW U3MepeHUTe 3-4acoBMu CTOM-
HOCTM Ha METEOPOJIOTMYHU eIeMEHTH, KaKTO N YacbT
Ha U3mepBaHeTo UM OT 5 NpeacTaBUTENHU 3a Hebna-
FONPUATHO Bb3AENCTBME Ha CNaHa BbpPXYy OBOLLHUTE
rpaguMHn MeTeoponornyHn ctaHumm Ha HUMX npes
meceumTe anpua 1 mamn 3a nepmoaa 1991-2020r. 3a
NPOrHO3MpPaHeTOo 33 BEPOATHOCTTA OT HACTbMNBAHE Ha
cnaHa [0 3 AHW Hanpes ce M3NOoN3Ba Cb3AafeHuAT
ype3 meTtoza Random Forest cTatucTMyeckn mogaen,
M3MN0/3Ball, KaTo NPeAMKTOPU U3XOOHUTE OAaHHWU OT
cyTpewHna pbH Ha ALADIN-BG. CxemaTta nporHosu-
pa BepoATHOCTTa (B MPOLEHTU) 3a HAcTbMNBaHe Ha
CnaHa npes gajeHa HoLL Bb3 OCHOBA Ha No4yacosute
NPOrHo3m Ha cratuctmyeckna mogen ot 09 UTC Ha
npeauwHmna geH go 06 UTC Ha HactoAwMmA AeH,
KaKTO e NokasaHo Ha Tabauua 1.

Tabnnua 1. BepoatHocT 3a cnaHa (FP) B 3aBucMmocCT
OT Hanuuue (+) Mam amnca (-) Ha NPOrHO3MpPaHOTO
cbbUTHE B CbOTBETHMA Yac OT AEeHOHOLWMETO

FP [%]

09 +18 UTC

21+ 06 UTC

100

+

+

80

+

50

0

Pesynratu n nssoam

M3cneaBaHa e ycneBaemocTTa Ha NpeaioXxeHaTta
cxema npes nocnegHuTe 3 roavHu. 3a uenTta ca us-
Non3BaHM NPOrHO3HMTE AaHHM 3a anpwa 3a nepuoja
2021-2023 r., KoUTo ca BepuUdMUMpPAHM C NOMOLLTA
Ha OaHHWUTE 33 perncTpupaHu cnaHum B 27 meTeo-
PONOrMYHM CTaHUMW. 3a u3cnedBaHuAa nepuos B
CTaHUMUTe ca pernctpupaHm 133 cnyyvyaa Ha cnauu,
KoeTo e oKoso 10 MbTW NOo-ManKko OT ciyyvauTte 6e3
cnaHu  (1296). Pesyntatute nokasaxa gobpa
ycneBaemMoCT Ha cxemaTa 3a nNporHosa 3a
BEPOATHOCT OT HacTbnBaHe Ha cnaHa (POD>0.85 um
FAR<0.1) He3aBMCMMO OT OTAA/NIEYEHOCTTAa Ha
ynucneHata nporHosa Ha spemeto. OT BcuYKM 133
c/iydan Ha cnada 101 ca npaBWAHO NPOrHO3MpaHu ot
BCMYKM 3 npeawectsaw CcbbUTMETO NPOrHosw,
[0KaTo camo 4 He ca npeaBuaeHU OT HUTO edHa OT
nporHo3mte. Cbw,o Taka 3a 100 ot m3cnegBaHuTe
CNy4yaun NPorHo3MpaHaTa MMHUMaNHA TeMmnepaTypa e
MONIOXUTENHA, KATO C/ly4auTe, NMOKasaHW Ha durypu
1 n 2, KoeTo NokasBa nonsaTa OT U3MOJI3BAHETO Ha
npea/sio’KeHaTa cXxema 3a NPOorHo3a Ha cnaHa.
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durypa 1. 11/05/2023: MporHosnpaHa MUHUMANHA
TemnepaTypa ot ALADIN-BG
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durypa 2. 11/05/2023: MporHo3a 3a BEpOATHOCT
OT Bb3HWKBaHE Ha C/laHa crnopej, npeanoxeHaTa cxema
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ArpoKnMMaTU4HM YCNI0BUA 3a OTrNEXKAaHe Ha 3bPHEHO-XXUTHU KYATYpU B pailoHa Ha MNnhosaus
C. botanckn®’, B. leopruesa?, B. KasaHgxmnes?

1CekTop ,,MeTeoponorua, HaumoHaneH MHCTUTYT N0 MeTeopoaorua u xuaponorusa, dunman NMnosans
2[lenaptameHT ,MeTeoponorna®, HaumoHaneH MHCTUTYT MO METEOPOIOrMA N XNAPOA0TNSA
KniouoBu gymn: 3bpHEeHO-UMHU, A2POKAUMAMUYHU YC08UA, MECEYHU memMnepamypu, CyMu Ha easaexcume.
*email: sbotiansky@meteo.bg

BbBeaeHue

3bpHEHO-KUTHUTE KYyATYypM 3aemaT fo 50% ot obpa-
6oTBaemuTe naowm B obnact Mnosame. MameHeHuATa
Ha KAMMATA ca NpeanocTaBKa 3a M3MEHEeHMe Ha arpo-
KNMMaTUYHUTE ycnoBuAa. Te ca M npenu3BUKaTeNCTBO
npes, arpoTexHosiorMnTe  Npu  OTI/IEeXAAHeTo  Ha
CbBPEMEHHUTE BWAOBE W COPTOBE 3bPHEHO-KUTHU
KYNTypu. XapaKTepusmpaHeTo Ha arpoKJIMmaTU4HuUTe
pecypcu Ha palioHa 3a OTFNeXAaHeTo MM e oT
CbLLECTBEHO 3HaYeHUe npu nsbopa Ha NnoaxoaAaLl, BUA, U
COPT, KAKTO M 32 npuaaraHeTo Ha ONTUMaJHa
TEXHO/IOTMA Ha oOTraexaaHe. [urutanmsaumaTta Ha
3emezenneTo npes nocnefHUTe TOAWMHW YyBenMvaBa
Bb3MOXHOCTUTE 33 HabupaHe Ha wHdOpmauus 3a
CbCTOAHUETO HA PacTeHMATA U YCAOBUATA, MPU KOUTO ce
passuBat u ¢opmupat gobusute cu. bbaewoTo
ONTMMM3MpPaAHE B TasW MOCOKa Llie e BOoAewo 3a
NOCTUraHe Ha MNO-BMCOKO KAuyecTBO Ha NpPOAYKLUMATA,
KaKTO M NO-BUCOKKN A06UBN.

Llenta Ha npoBefeHOTO M3cnenBaHe e Aa Ce OUEHAT
arpoKAMMaTMYHUTE ycnoBua npe3 nocnegHute 30
roguun (1991-2020 r.) ¢ ornesg Ha OTI/IEXKAAHETO Ha
OCHOBHW 3BPHEHO-XUTHWU KYATypW B paioHa Ha obnact
MNnosaus.

MeTtoponorusa

XapaKTepusnpaH ca arpoKAMMaTUYHUTE pPecypcu
3a lNnosaus, Caposo, Kapnoso, AceHoBrpag, Xucap
npe3 nepuoga 1991-2020 r. 3a uenta ca M3MNON3BAHMU
OQHHM 32 OCHOBHWUTE METEOPOJIOTUYHU eNeMEHTU Ha
OKO/MHATa cpefa — TemnepaTypa, BajieXK, OTHOCUTENHa
B/IAYKHOCT Ha Bb3dyxa, CKOPOCT Ha BATbpa M
NPOABLAKUTENHOCT HA CNBbHYEBOTO FpeeHe, KakTo M oT
HabNlOAEHNS BbpPXy CbCTOAHMETO Ha pacTeHuATa MU
M3MepBaHMATA Ha NOYBEHATA BNAXKHOCT. M3non3saHu ca
OCHOBHW arpoOKAMMATMYHM MHOEKCU 3a OLEeHKA Ha
TeMnepaTypHUTE U BAAKHOCTHUTE YC/IOBUA, a CbLLO U
KOMMJIEKCHU MHAEKCU, OTPa3ABalLU XMAPOTEPMUYHUTE
yCn0BuA B U3CNeaBaHUTE PaNOHU.

Pe3syntatn u ussoau

M3BbpLUEH € CTaTUCTUYECKM aHaA/IM3 Ha peguuuTe oT
METEOPOJIOTMYHN U arpOMETEOPOJIOTUYHN EIEMEHTMU.
MonyyeHn ca MMHUMaNHATA, MaKCUManHaTa U cpeaHaTa
CTOMHOCT Ha BCAKa OT TAX. M3cneaBaHu ca cpepHo-
KBagpaTUYHOTO OTK/NIOHEHME, AUCNEPCUATA, TPELIKATa U
BUABT Ha pasnpeneneHneTo Ha BCEKU OT Te3n pefoBe.
Ypes noAvHOMMaANHA WHTEpPRoONauMa ca MoAyYeHU
CTOMHOCTUTE Ha [JaTuTe Ha npexoh Ha cpeaHute
AeHoHowHM TemnepaTtypu npe3 5 1 10 °C. MNpecmeTHaTa

e MNPOAb/IKUTENHOCTTA Ha BereTaumMoHHMA nepuog 3a
neTTe KAMMATUYHU CTaHUMU. MoNyyeHn ca CTOMHOCTUTE
Ha OTKNOHeHusTa cnpsamo pedepeHTHUs (1961-1990)
nepuoa v ca npeactaBeHu B rpadpuueH sug (dur. 1).

OTtraoHeHwe [oC]
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®urypa 1. OTKAIOHEHUA Ha CPeaHNTE MEeCeYHM
TemnepaTtypu cnpamo pedepeHTHUA Nepunos

MpecmeTHAaTM ca CTOMHOCTUTE HA aKTUBHUTE U
epeKTUBHM TeMnepaTypu M € HanpaBeHa OLUEeHKa Ha
TEXHUTE CTOMHOCTM CNPAMO M3MUCKBAHMATA HA 3bPHEHO-
KUTHUTE KyATYpu. MoayyeHn ca CTOMHOCTUTE Ha OTK/O-
HEHMATA Ha CymuTe Ha Banexute no nepuogn X-lll,
IV=VI u VI-VIII (tabn. 1).

Tabnnua 1. OTKNOHEHWS Ha CYMMUTE Ha BasieXuTe Mo
nepuoan oT Pa3BUTUETO Ha 3bPHEHO-XKUTHUTE KYATYpPU

CraHuusa / OTKNOHEHWe Ha BanexuTe no nepuoam (%)

Mepnoan X=XII IV=VI VI=VIlI
Nnosaus 6.8 -9.8 -4.5
CapoBo 12.5 -8.8 11.7
Kapnoso 6.6 -4.3 14.9
AceHoBrpag, -0.3 -1.4 -21.4
Xucap -8.9 -12.0 -32.4

M3BOABT €, Ye cpeagHUTe MeceyHu TemnepaTypu B
uscneaBaHuUTe panoHun npes nocnegHute 30 rogMHU OT
AHyapu OO0 OKTOMBpM ca ce nosuwuan c 0.5-2.0 °C
cnpamo nepmoga 1961-1990 r. u camo npe3 HoemBpu n
LeKeMBpU TexHuTe ctonmHocTu ca ¢ 0.2—0.4 °C no-HUCKW.
OTHOCHO cymaTa Ha BajexuTe nNo nepuoaun e
KOHCTaTMpaHo nosuweHne ¢ 14% npes netHuTe meceumn
8 Kapnoso n HamaneHue B AceHoBrpag n Xucap ¢ 21—
32%. BCMYKKM OCTaHaNM OTKJIOHEHMA Cca OT MopALbKa Ha
rpewkKara.

Nutepatypa

Georgieva, V., Kazandjiev, V., Bozhanova, V., Mihova, G.,
Ivanova, D., Todorovska, E., Uhr, ZI., lichovska, M., Sotirov,
D., Malasheva, P. (2022). Climatic Changes — A Challenge
for the Bulgarian Farmers. Agriculture, 12.12(2022): 2090.
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Xopa, Ha ubdTerka npu Kaiicmesu copToBe, OTrNeXaaHU B palioHa Ha rpag Nnosgus
M. Hewesa*

MHcTUTYT no osolapcTeo — Mnosams, CenckoctonaHcka akagemumsa
KntouoBu aymu: kalicus, Knumam, ybmexn, heHoM02UsA, KOCMUIKO8U Ma10008e
*email: marieta.nesheva@abv.bg

BbBeaeHue

PeHoNOrMYHUTE M3CNenBaHUA MpPU OBOLWHUTE BWAOBE
3ano4BaT Cc nNpocneasaBaHe Ha xo4a Ha LbodTexa, KOUTo
MMa FOJIAMO CTOMAHCKO 3HayeHue, NPAKO CBBbP3AHO C
nobusa. [lokasaHo e, 4ye o¢eHonornyHmuTe asmn ce
B/MAAT OT KAMMATUUYHUTE aKTOpU, HO ce cMmATa, ye
nocnefoBaTesIHOCTTa MM MNpU OTAENHUTE COpTOBE €
reHeTUYHO 3ano¥KeHa. ®deHonorMyHuTe HabaoaeHUA
npeaocTaBAT LeHHa MHPOPMaLMA 3a XapaKTepusmpaHe
Ha edeKTa OT M3MEHEeHUATa B YC/IOBUATA Ha OKOJIHATA
cpena BbpXy pasBUTMETO Ha AbpBeTaTa.

Kalicuata e eguH OT paHHOUBbOTAWMTE OBOLLHMU
BMAOBe. BpemeTo Ha UbOTEX € eguH OT Hal-LWMPOKOo
M3MON3BaHUTE MHAMKATOPU 33 U3MEHEHMETO Ha KAUMa-
Ta W HaCTOALWLOTO U3CneABaHe MMa 3a Lea 43 OLeHM
npomsHaTa BbB BPeMeTo Ha UbOTeX Mnpu Kalcuesu
copToBe (Prunus armeniaca L.), oTrnexaaHu B palioHa
Ha rpag MNnosams.

MeTtoponorua

M3cnepBaHeTo e nNpoBeAeHO B KONEKUMOHHO
HacaxkaeHuWe oT Kancmum B MHCTUTYTa NO OBOLLAPCTBO —
MNnosaus, npe3 nepnoga 2015-2023 r. MpocnepeHo e
$EeHONOrMYHOTO pasBUTME Ha AeceT KalCMeBWU copTa:
Xapkot (Harcot), XapneiH (Harlayne), /luto (Lito),
CyutkoT (Sweet Cot), Mepnekor (Perle Cot), ®neiBbpKoT
(Flavor Cot), TomKkoT (Tom Cot), AxeHukot (Jenny Cot),
Negukot (Lady Cot) n BepskeKkot (Bergecot). OTyeTeHa
e [aTaTa Ha HacTbnBaHe Ha ¢eHonornyHute ¢asmn BBCH
55, BBCH 59 1 BBCH 65. Jatute ca npeobpasyBaHu B
6poii aHW oT 1 AHyapw (JD) 3a AoNbAHUTENEH aHaM3.

Pe3syntatn u ussoau

3UMHMAT (ObNOOK) NOKOW NpU OBOLLHUTE BUAOBE
3aBbpLUBaA, KOraTo NOTPebHOCTTa OT CTyA, Ha AbpBeTaTa
e 3afl0BosieHa, a peHodasa ,ubdTex” HacTbnBa, KOraTo
Ca 3aJ0BOJIEHN W TOMAUHHUTE MM W3UCKBaHWA. [oT-
pebHOCTTa OT CTy4, M M3UCKBAHMATA KbM TOM/MHA Ba-
pupaT npu pasnnyHUTe copTose. 3a palioHa Ha MNnosaus
UbOTEXKBT Ha KallCMeBWUTE COPTOBE 3aMo4yBa B Kpas Ha
MapT — Hayanoto Ha anpun (Bozhkova & Todorova,
2012). MNoa, BAMAHWETO Ha KAMMATUYHUTE aKTOpU Hac-
TbNBaHeTO Ha Ta3uM o¢eHodasa npe3 paBe nocne-
[OBaTe/IHW FOAMHM MOXe A3 Bapupa ¢ Hag 20 gHw.
Mpe3 nocnegHuTe roavHu ce Habnogasa TeHOEeHUMA
Kbm 3atonnaHe (KasaHgaskues n Manawesa, 2016) u
BMCOKMUTE (aKTUBHM) TemnepaTypu npes3 pespyapu Kapat
AbpBeTaTa fa M3/1a3aT PaHO OT NPUHYAUTENHUA NOKOMN U
naogHUTE MM MbMKK HabbbBar. Mpe3 nepuoga 2015-

2023 r. e HabnopgaBaHO OTK/JOHEHME OT Temnepa-
TypHaTa HOpMa 3a [OEeKemMBPU-MapT B MOCOKa Ha
nocTeneHHO NoBuLIaBaHe Ha TemnepaTypute (dur. 1).
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®urypa 1. OTKNOHEHME Ha cpegHUTE MeCcevyHU TemnepaTypu
npes nepnoaa 2015-2023 r. cnpamo TemnepaTypHaTa HOpMma
(1997-2007r.)
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X208

MNMopagu Bce no-4yecto HabntOAaBaHOTO NOBULIABaHe
Ha CpegHUTE MeCeYHW TemnepaTypu npes AHyapw,
deBpyapu M MapT BpeMeTo Ha LUbdTeX NOCTENEHHO ce
n3mecTBa KbM No-paHHKU Aatu. OT 2019 r. ce Habnogasa
TpallHa TeHAeHUMAa 3a HacTbnBaHe Ha ¢eHonorMyHa
dasa ,4epBeH B6YyTOH” oule B KpaA Ha desBpyapn —
NbpBUTE AHW Ha MapT (Tabn. 1). ToBa e U3KNHOUUTENHO
HebnaronpuATHO, Tbl KaToO yBeAW4YaBa PUCKOBETE OT
LLEeTH OT NoBPATHM NPOSIETHN MPa3oBe.

Tabnvua 1. [atM Ha HacTbnBaHe Ha ¢eHodasza ,uyepseH
6yTOH"” 3a nepuoga 2015-2023 r.

BBCH 55
copt 2015 | 2016 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023
Xapkot 23.map| 7.map|15.map| 8.map| 2.map| 23.¢eB| 4.map| 28.¢peB
CyuTKOT 22.map| 5.map|13.map| 28.¢eB| 25.¢eB| 14.¢eB| 21.¢e8| 21.¢eB
TomKoT 20.map| 5.map|14.map| 28.¢peB| 2.map| 28.¢es| 4.map| 28.¢eB

[KeHnKoT 21.map| 5.map|15.map| 28.¢peB| 2.map| 15.¢es| 4.map| 28.¢peB

Jlenankot 23.map| 7.map|18.map| 8.map| 2.map| 28.des| 21.des| 23.deB

Bep:kekoT 23.map| 7.map|18.map|10.map| 4.map| 1l.map| 4.map| 28.¢pes

MNepnekot 20.map| 6.map|17.map| 8.map| 2.map| 14.bes| 21.des| 21.peB

dneliBbpKoT | 23.map| 6.map|15.map| 8.map| 2.map|28.map| 21.des| 21.des

Jluto 22.map| 5.map|13.map| 28.¢peB| 2.des| 12.des| 21.des| 21.peB
XapneiiH 23.map| 7.map|l4.map| 28.¢peB| 4.des| 14.des| 21.des| 21.peB
Nutepartypa

KasaHgxues, B., Manawesa, M. (2016). Arpo-
METEOPOSIONMYHUTE YCAOBUA WM Cb343aBAHETO Ha
YCTOMYMBO OBOLLAPCTBO OT KOCTU/IIKOBM BMAOBE B
Bvarapua. 3rd National Congress on Physical
Sciences.

Bozhkova, V., Todorova, L. (2012). Some results of
apricot cultivars testing grown in the region of
Plovdiv. Journal of Mountain Agriculture on the
Balkans, vol. 15,1, 193-204.
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ArpomeTeopo/IorMyHU YC/I0BUA Npe3 nepuoaa Ha 3MmMmeH NOKoW B paioHUTe Ha MNnosaus u

KiocteHaUN 3a oTrnexpgaHe Ha yepewa (Prunus avium L) v Kaiicua (Prunus Americana L)
M. Manawesa®’, B. leopruesa?, B. KasaHgues®

LenaptameHT ,,MeTeoponorva“, HaumoHaneH UHCTUTYT N0 METEOPONOTMA U XMAPONOTUA
KnouoBu aymu: yepeuwa, kalicus, ekonokol, Hapacmeauwu 2padycosu Yacoge (GDH)
*email: Petia.Sredkova@meteo.bg

BvBeaeHue

PernctpupaHoto yBeNnMYeHWEe Ha TemnepaTypute Ha
Bb34yXa Npes3 3MMHUTE Meceuu — AHyapu u despyapu
npeav3BUKBa MO-PaHHO Pa3sBUTME HA NNOAHMUTE MbMKU
Ha OBOLWHWTE BWAOBE W MOBMULWABA PUCKa OT
nocneagaliuTe NoBpaTHM NPOAETHU MPa3oBe.

Mpe3 nepvoaa Ha 3MMeH MOKOI OBOLLHUTE BUAOBE
M3UCKBAT cneunMouYHO 33 BMAA Bpeme C TemnepaTypu
nog, 6uonornyHma muHmumym (chilling requirements, CR).
MotpebHocTTa OT CTyh ce wm3passBa CbC CcymaTa oOT
YyacoBeTe Ha 3MMHUTE TemnepaTypu CbC CTOMHOCT OT 1
8o 7 °C (Lang, 1987). MNMoKoAT 3ano4yBa OT Haya/noTo Ha
MMKPOCNOpPOreHes3aTa M 3aBbpLUBa C HACTbNBAHETO Ha
ubdTerka. [pes TO3M nepuos OBOWHUTE BUAOBE
aKYMynupaT Temnepatypu Hag, OMONOTUYHUS MUHUMYM
(growing degree hours) (Anderson et al., 1986).

MeTtoponorusa

MeTeoponornyHmte u ¢GEHONOTUYHUTE JAHHU 3a
TOBa W3c/iefBaHe ca B3eTM OT arpOMETeopPO/IOrMYHUA
apxvB Ha HaUMOHANHWA MHCTUTYT NO XWUAPOJOTUA U
meTeoposiorna (HUMX), 6asata gaHHuM Ha HUMX wu
6asata pgaHHM ERA5-Land. M3nonseaHuM ca cpegHu
AHEBHM WM 4acoBM CTOMHOCTM HA TemnepaTypata 3a
nepnoga 1991-2020 r. 3a u3amepBaHe M OLEHKA Ha
arymynupanute (CR) npu Kaicus 1 yepella e NpUIOKeH
Utah model, paspaboteH ot PuyapacbH (Richardson et
al., 1974). MeToabT ce u3pasABa B KO/JMYECTBEHO
aKymynupaHe Ha eamHuum (CU), pasallm Ha BCEKM 4ac
CTOMHOCT C pas/iMyeH TemnepaTypeH [AuanasoH.
MN3MCKBaHMATA KbM TONAMHA ca m3ymcneHun Kato GDH,
aKyMy/IMpaHu OT Kpas Ha AbNOOKMA NOKOWN A0 AaTaTa Ha
ubdTEXK, KATO Cce u3nos3Ba Temnepatypa Hag 5 °C.
(Anderson et al., 1986.)

Pe3syntatn 1 nssoam

3a xapaKTepusupaHe Ha yCcnoBuATA NO Bpeme Ha
NPUHYAUTENEH MOKOM WM W3UCKBAHMATA KbM TOMJMHA
(HR) ca usuncneHu Kato cyma OT HapacTBalLM rpasyCcoBu
yacose Hag 5 °C (GDH), akymynaupaHu oT npeKkpaTtsasaHe
Ha AbNOOKMA NOKOW A0 NepuMosa Ha MacoB LibdTeX Npu
HAKOM COpPTOBE Yepewu W KaWcuM B paMoHUTE Ha
MNnosaue wn KiocteHgmun 3a nepuoga 1995-2015 .
CToiHOCTMTEe MM npu Yepewa M KawcuAa B GDH 3a
Kioctenann v Nnosame ca aageHn 8 Tabnvua 1.

Tabnuua 1. CpegHa fata Ha ubdTek M cyma Ha
Temnepatypute Hag 5 °C oT neproga Ha NpuHyauTeneH
NOKoW A0 ubdTexk Npu Karcua n yepewa

Cranus Aara Kkpaii Hav Dara GDH
AbN6OK NoKo ubprex

KiocteHann — yepewa 24.01 13.04 644

KiocteHaun — Kavicua 24.01 6.04 494

Mnosaus — yepewa 19.01 7.04 697

MNnosaus — Kanicus 19.01 27.03 540

M3cnepBaHmATa Ha arpomMeTeoposIorMYHUTE YCo-
BMA MO Bpeme Ha NPUHyAUTENEeH NOKOW NOKa3BarT, Ye 3a
palioHa Ha Mnosawme npes 29 ot 30 rogMHM HacTbnBaT
3atonnaHuA. Te ca mexagy 2-3 nepuoga, Kato Hal-
npogbmkuTenHmte ca mexgy 32 u 40 pgHu. 3a
KiocTeHAWA TakMBa 3aToNNsHUA ce HabaogasaTt npes 27
ot 30 r. Han-npoabaxKutenHuAaT nepuog e 32 AHu.
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®urypa 1. bpon aHKM c Temnepatypa Hag 5 °C
npes3 mecey, peBpyapu 3a paiioHa Ha Mnosgus
OnpefeHa e HapacTBallaTa YecToTa Ha cpeaHuTe
MeceyHuM Temnepatypu npe3 saAHyapu u despyapu
YcTaHOBEHO €, 4Ye KOJIKOTO MO-TOM/M ca AHyapu u
¢deBpyapu, TO/IKOBA MO-BUCOKa € CTOMHOCTTa Ha GDH.
HabntogaBa ce no-paHHO npekpaTABaHe Ha AbA6OKWA
MOKOW WM HaBAM3aHE HA OBOLWHWTE KyATypu B
NPUHYAUTENEH NOKOW.

NuTtepatypa

Anderson, J., Richardson, A., & Seeley, A. (1986). Validation of
chill unit and flower bud phenology models for sour
cherry. Acta Hort. (184), 71-78.

Richardson, A., Seeley, S.D., & Walker, D.R. (1974). A model
for estimating the completion of rest for “Redhaven” and
“Elberta” peach trees. HortScience, (9), 3319-3332.
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KannbpupaHe Ha mogena AquaCrop 3a onpeaensaHe Ha NPOAYKTUBHOCTTA

Ha 3UMHa NweHuua B paiioHa Ha Coduna
[. Atanacos'’, B. Teopruesa?, B. KasaHaxues®

[JenaptameHT ,,MeTeoponorus“, HaumoHaneH MHCTUTYT N0 METEOPOOUA N XMAPOAOTUA
Kntouosu aymu: 3umHa nweHuya, AquaCrop, kaaubpupaHe, 0obue
*email: dragomir.atanasov@meteo.bg

BvBegeHue

Pa3BUTMETO Ha YMCAEHUM MOAEeNM npe3 nocneaHuTe
OeceTuneTMa cb3gade Bb3MOXKHOCTM 3a noaobpAsaHe
Ha HaweTo pa3bupaHe 3a NOBeAEHMETO Ha KyATypuTe,
TAXHaTa GU3MOI0rMA U peakunmnTe UM KbM NMPOMEHUTE B
OKO/IHaTa cpeaa. Te ce ABABAT MHCTPYMEHTM 3a OLEeHKa,
NPOrHo3MpaHe W B3emMaHe Ha  arpoTexHUYecku
peweHuns. Cnes aHanM3 Ha nNpeaMmcTBaTa M Hepoc-
TaTbuMUTE  Ha Hall-pa3npocTpaHeHuTe  MOAenbT
AquaCrop, npenopbyBaH 3a M3MoA3BaHe B PaANOHKU C
HeoCTaTbYHa BAAXKHOCT, Helle M3bpaH KaTo noaxoanL,
3a ycnosuaATa Ha bbarapus.

KannbpupaHeTo e Ba*KHa 4acCT OT nmnpoueca Ha
MoZennpaHe M MO3BOAABA MOJY4aBaHETO Ha YMUC/IEHU
pesyntaTu UM TAXHOTO HAAeXAHO U3Mnon3BaHe B
npunoxeHusa. To  BKAOYBA:  KOpUrMpaHe  Ha
napameTpuTe C AMPEKTHO U3MepeHM CTOMHOCTM 3a
HamasABaHe Ha rpellkaTa MeXay u3xofa Ha moaena u
M3MepeHuTe AaHHW; CTaTUCTUYECKM npoueaypu 3a
ONTMMM3MpPAHE Ha MacoBMA MOTOK; ,HacTpolBaHe” Ha
Habop OT NapameTpu, KOUTO MOKe Aa He Ca SUPEKTHO
n3mMepmumm, KaTo ce n3nonssa uAnoCTHaTa
NpoM3BOAMTENHOCT Ha Mogena M pasbupaHe Ha
YyBCTBMTE/NIHOCTTA Ha MoAena.

Llenta Ha u3cneaBaHeTo e Aa 6baat KanubpupaHu
3a ycnosuATa Ha HalwaTa cTpaHa UM ONTUMU3IMPAHU
napameTpuTe Ha moaena AquaCrop 3a 3MMHa nNiLeHuLa,
oTreXAaHa Npu ecTeCTBEHU YCNOBUA Ha OB/IaXKHEHMeE.

Metoaonorusa

MNpeactaBeHn ca pe3yntatuTe, MNOAyYeHUM OT
eaHoroauweH ekcnepumeHT — 2022/2023 cTonaHcka
rofnHa, nposefeH Ha ONUTHOTO nose Ha MHCTUTyTa no
du3nonorma Ha pacteHusaTa WM reHeTuka npu BAH.
MNoceBbT € OT 3UMHa nweHuua copt ,Aypenmo” c aata
Ha cenTba 18.11.2022 r. 1 aaTa Ha »bTBaTta 27.07.2023
r. Mo Bpeme Ha eKcnepuMeHTa Ca M3BbPLIBAHWU EHO-
NIOTMYHU HABAAEHNA M U3MEPBAHMA HA CBEXKA U cyXxa
Haa3eMHa 6buomaca, BUCOYMHA Ha CTbONATa, MbCTOTA HA
nocesa, MOKPMUTME Ha noysBaTa OT MoceBa, NAOW, Ha
JINCTHATa NOBBPXHOCT U pasmep Ha noayvyeHus gobwms.

Pesyntatu u ussoau

B pamkute Ha um3cneaBaHeTo e  TecTBaHa
cnocobHoctta Ha AquaCrop Aa cumyaupa MAOWHO
M3MEHeHWe Ha pacTuTenHata nokpueka (CC), obuwo

BOAHO CbAbprKaHWe Ha noyBaTta (TWC), 6uomaca (B) u

A06MB Ha NweHMLa NpK ycnosBuATa Ha bbarapwms.
MogenbT e 3axpaHeH C METEeOPO/IOrMYHM AaHHM 33

TemnepaTypuTte, BanexuTte no meceun (our. 1) un e

npecMeTHaTa eTa/iOHHaTa eBanoTpaHcnuMpauua no
dopmynata Ha Penman-Monteith (¢ur. 2).
Rainfall
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durypa 1. ExxeAHEBHWU CTOMHOCTU Ha cyma%a Ha Banexute
no meceum 3a 2022 n 2023 r.

Reference evapotranspiration (ETo)
Fie Descrpiion

mm/day

+ daily ETo 2022 and 2023

®urypa 2. ExxeiHEBHU CTOMHOCTU Ha eTaNlOHHATa
eBanoTpaHcnmpauma no meceum 3a 2022 n 2023 r.
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CDerpa 3.. PeéynTaTM OT NpoBeAeHaTa CMMynauma
3a nepuoga Ha ekcnepumenta 2022/2023 r.

3a cumynauuuTe ca U3NOA3BaHM AAHHU U OT AeceT-
AHEBHUTE HabNOLEHUA MO BpemMe Ha eKCrnepuMMeHTa.
MonyyeHuTe pesynTaTM MOKa3BaT WM3BECTHO HECbOT-
BETCTBME MEXKAY M3MEpPeHUTe M M3YMC/IEeHU CTOMHOCTU
Ha KoeduuMeHTa Ha MOKpPMTME Ha nouysaTa M aobusa.
ToBa we 6bae 06eKT Ha No-HaTaTblHA ONTUMM3ALMA Ha
moaena.



3ambpcaBaHe Ha atTmocdepaTta, eKONorusa u
YoBeLKOo 3gpaBe

https://smestreet.in/global/adopting-whos-global-air-quality-guidelines-through-air-
pollution-monitoring-1520693




OI'IepaTMBHa Ccuctema 3a nporHo3a Ha 3aMmbpCABaHETO HA Bb3AyXa
[. Cupakos?, M. MpogaHosa®?, . FTagxes!’, U. Feopruesa?, B. UsaHos?, M. MyxTapos!

IHaumMoHaneH MHCTUTYT no reodunsmnKa, reogesna n reorpaduma — Bbarapcka akagemma Ha HayKuTte
2HaumMoHaNeH MHCTUTYT N0 METEOPOIOTMA 1 XMAPOAOrUA
KNo4uoBM AyMU: UHOEKC 3a Ka4ecmeomo Ha 8b30yxa, 3aMbpCcABaHe, CUICMeMA 3d NPo2H03d, KAYecmaeo Ha
8b3dyxa, 3ambpcumesnt, OOMUHAHMEH 3ambpcumern
*email: ggadjev@geophys.bas.bg

BvBeaeHue

Cb3gafeHa e HOBa BepcuA Ha cucTemarta 3a MpPOrHosa
Ha XMMWYECKOTO Bpeme, o3HayeHa KaTo KWFS (Kemical
Weather Forecast System), 3a pa3auka oT npeauwHnUTe
Bepcun, oO3HavyaBaHM kKato CWFS. Cucremata
npoussexga 72-4acoBa NporHosa 3a bbarapua u 3a
palioHuTe Ha u3bpaHu Tpu rpaga — Codus, MNnosaus K
BapHa. PaszgenutenHaTta cnocobHocT 3a bbarapua 3 km,
a 3a Tpute rpaga — 1 km. CuctemaTa e NOCTpoeHa C
M3Mnoa3BaHe Ha MO-CbBPEMEHHM BEPCUMM Ha Mogenute
CMAQ, WRF u MCIP. lporHo3upaT ce nonetata Ha
KOHLLEHTpaLmMmTe Ha neT Kayosu 3ambpeutensa — NO,
SO,, 03, PMjo 1 PM; 5. lONBAHUTENHO CE U3YMCAABAT U
BM3yann3npaT MHAEKC 3a KayecTBOTO HA Bb3gyxa MU
yHUBEpcaneH TepMuYeH nHaeKc. BxogHa nHdopmauus
3a WRF ca GFS pgaHHUTe Ha aMepUKaHCKMUA LLeHTbp 3a
nporHosa. U3xoabT ot WRF ce nogasa Ha MCIP, KoliTo
noAroTBs MeTeoposiornyHuA BxogeH daiin 3a CMAQ.
EmucmoHHmnat Bxog Ha CMAQ ce noaroreA OT Hawa
nporpama, 3axpaHBaHa C WHBEHTapu3auuATa Ha
emucumte Ha TNO (3a TepuTopUnTE M3BLH Bbarapus) un
Ha MOCB (3a bbarapus). XuMUUYHUTE TPaHUYHM YCNOBUA
3a Hal-BbHLWHATA 0bnacT ce NPUroTBAT Bb3 OCHOBA HA
AaHHUTe oT ¢uHnaHackma mogen SILAM, yact ot
aHcambbna Ha CAMS. MogroteeH e n yebcant KWFS,
KOMTO npeactaBA o6HOBABAWMTE Ce BCEKM [AeH
pe3ynTaTtu oT paboTtaTta Ha cucTemarTa.

MeTtoponorua

BbamorkHocTute Ha WRF n CMAQ 3a pabota c
HAKOJIKO BMeCcTeHM efHa B Apyra 061acTy ¢ HapacTealia

pasgenutenHa  CnocobHocT  (Teseckonusauus  uau
nesting) ce wv3Non3BaT 3a HamanABaHe  Ha
npocTpaHcTBeHMs Mmalwab W AeTalnvsupaHe  Ha

nporHosute (¢ur. 1) oT paiioHa Ha BankaHckua
nonyoctpos (BP nan K1) no bwvarapus (BG nam K2) n
cnepn ToBa Ao 3 rpafcku paiioHa — Codusa (SF unam K3),
Mnosaue (PL nnu K4) n BapHa (VN uau K5).
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®urypa 1. Cxema Ha nette obnactn Ha KWFS
(nposopumTe 3a mogena WRF ca B CMHbO, a Te3u Ha
MCIP u CMAQ — B p030B0)

PaspenutenHaTta cnocobHocT Ha ocHoBHaTta obnacT
BP e 9 km, moctaTb4HO ronsima, 3a Aa CbOTBETCTBA Ha
pa3sgenutenHaTta cnocobHocT Ha GFS aaHHuTe (~25 km).
B Hes e BnoxeHa BG (3 km), a B Hea — TpuTe nocneaHm
obnactm ¢ 1 km pasgenutenHa crnocobHocT. M3nons-
BaHUAT B cMcTemaTta meTeoposiornyeH mogen WRF-ARW
e KoHourypumpaH ¢ 27 o-Hmea. B Tabamua 1 ca onucanm
N3Moa3BaHUTE NAPAaMETPU3ALMOHHMU CXEMMU.

Tabanua 1. NapameTpusauma Ha GU3NYECKUTE NpoLecu

®dusunyecku npouecu Nap. cxemun
MwuKpodusmka WSM6
KoHBeKkuua Kain-Fritsch
MnaHeTapeH rpaHUYeH cnom YSU
JbarosbnHoBa pagnauma RRTM
KbcoBb/1HOBa paanauma Dudhia
Mogen Ha 3emHaTa NOBbPXHOCT NOAH LSM

Pesyntatn

3a no-gobpa nybAMYHOCT Ha pesyntatute oOT
paboTaTa Ha cuctemata e obHoBeH yebcaliTbT, KaTo Toun
€ MaKCMMaHO OpPUEHTUPaH KbM MOo-lIKMPOKaTa nybaunka
M e Ha BbATapCKM N aHTNIACKM e3KK. Ha cailTa morKe aa
ce n3bupa obnact, 3ambpcuTen/MHAEKC 338 NPOU3BOJIEH
yac uaM Ja ce nycHe aHumauma. OcBeH TOBa 3a BCEKMU
3aMbpcuUTeN/UHAEKC € AadeHa U OCHOBHa MHbopMauus
33 HerosuTe W3TOYHWUUM, MeToa Ha AeduHUpaHe,
BAMAHME BbBPXY YOBELIKOTO 34paBe M 3a HopmuTe
CbrNacHO 6bArapcKkoTo 3aKOHOAATENCTBO. 3a BCEKU
3aMbpCcUTEN BbB BCEKM Yac Ce BM3YyaNM3npaT CbLLO Taka
M HEroButTe MUHUMANHKW, MaKCMMaNHM WU cpeaHu 3a
obnactra CTOMHOCTH.

BnarogapHocTu: HacToALWOTO n3cneaBaHe e NpoBeaeHo
BbB BPb3Ka C M3MbJAHEHWETO Ha HauMoHanHaTa HayyHa
nporpama ,OnasBaHe Ha OKO/HaTa cpeja W
HamansBaHe Ha PUCKa OT HeBNaronpUATHW ABNEHUA U
npupogHu 6eactema“, opgobpeHa c PeweHne Ha MC
Ne 577/17.08.2018 r. u ¢wuHaHcupaHa oT MOH
(Cnopasymenue Ne [101-27/06.02.2024).

Nutepatypa

CucTtema 3a nporHosa Ha 3ambpcsiBaHeTo (KWFS), 2024:
http://www.geophys.bas.bg/cw3/index.php




UscnepBaHna Ha HUMX no npeHOC Ha NYCTUHEH Npax U BAIMAHMETO MY BbpPXy KauecTBOTO

Ha aTMOCd)epH nA Bb3AyX B CTPAHATA
E. leopruesal’, A. CtoitueBa?, X. Kuposa?, P. Heiikosa!, H. Helikosa?, B. KnewaHosa?, A. Kyauies?

!NenapTtameHT ,,MeTeoponorua“, HaumoHaneH MHCTUTYT N0 METEOPOIOrMA U XUAPOOrMA
2[lenapTameHT ,,MPOrHo3un 1 MHGOPMaLIMOHHO obcayxBaHe”, HUMX
KntoyoBKW AyMuU: nycmuHeH npax, npo2Ho3u, mooesnu, puHU Mpaxosu Yacmuyu
*email: emilia.georgieva@meteo.bg

BbBegeHue

MyctuHHMAT npax (MNMN) oka3Ba BAMAHME Ha peguua
COLMANHO-MKOHOMMUYECKHN AeAHoCTU (aBnaums,
doToBONTaMYHA eHeprus, CeNcko CTOMaHCTBO), Ha
KayecTBOTO Ha atmocdepHus Bb3ayx (KAB) wu
YyoBeWKOTO 3apaBe. HaKpaTko ce  npeAacTasAT
pa3paboteHn B HUMX npoayktu npes nepuoga 2022—
2024 r. 32 nporHo3a Ha npeHoca Ha MM n 3a oueHKa Ha
NPWMHOCA MY KbM KOHLEHTpauuuTe Ha GUHU Npaxosu
yacTmum (®NYy0).

MeTtoponorusa

OnepatMBHM NpPOrHO3M 3a npeHoc Ha [ Kbm
CTpaHaTa Ce M3BbLPLIBAT B ABA PEXKMMA: a) eKkcrnepTeH
aHaNW3 OT AEXKYPHUTE CMHONTMLM Ha 6a3a nHpopmaLma
OT MHOXEeCTBO M3TOYHMLUM — 3@ MOCB; 6) NporHoCcTnyHU
onepatmBHM KapTu 3a KAB (BKatouutenHo u MMN) Hag
CTpaHaTa no pe3ynTaTm OT mogenn Ha Ycayrata 3a
MOHWTOPUHT Ha aTMocdepaTa Ha nporpama ,,KonepHuk”
(CAMS) - 3a WHPOPMUPAHOCT HaA LWWMUPOK Kpbr
nortpebutenu.

MpuHoCckT Ha MM KbM KOHUEHTpauuuTe Ha P4,
M3mepeHn B mpexata Ha WMAOC, ce oueHaBa no
meToAmKaTa, paspaboteHa B HUMX 3a uenute Ha
exerogHuTe aoknaasaHua Ha MAOC 3a KAB B cTpaHaTa.
M3nonsgaT ce pe3yntat OT aHcambnosBus mogen Ha
CAMS 3a KAB B EBpona 1 ctaTUcTMYecKa obpaboTKa Ha
CpenHOAEHOHOLLHN KOHLeHTpauum Ha @MYy,
M3MEepPEHM BbB BCAKA CTaHUMM OT mpexata Ha MAOC
(https://eea.government.bg/bg/legislation/air).

Pe3syntatu u nssoau

HUMX nspnasa ot 2022 r. exkegHeBHU BIONIETUHN KbM
MOCB 3a o4akBaH NpPeHOC Ha NyCTMHEH npax Hag
cTpaHaTta. O6obuLeHme Ha Tasu onepaTUBHa AEMNHOCT ce
nybavKyBa B MeCeYHUTE U roAuvLIHUTE OIONETUHM Ha
HUMX (https://bulletins.cfd.meteo.bg). B roauwHute
6loNeTMHN ce AaBa CnNpaBKa 3a AHWUTE C npeHoc Ha [N
o6LlL0 33 CTpaHaTa 3a BCEKU Mecel, B MeceyHuTe ce
yKa3BaT 4HWTE 33 YeTMpM paioHa Ha cTpaHarta (¢wur. 1).

KapTtu, nokassaliy NporHo3u 3a No4acosu 1 AHEBHM
KOHUEHTPaUMK 3a Ka4oBM 3ambpcuTenn (P4,
®nNY,s, SO,, 0s, NO;) u MM, ce nspaboreaT Ha basa
mogenHu pesyatatm ot CAMS u ca HanmyHm ot 2023 r.
Ha https://airquality.meteo.bg/ (dwur. 2).

MpunaraHeTo Ha METOAMKATA 33 NPMHOCA Ha NyCTU-
HEH Mpax KbM NPEBULLIEHUATA HA CPEAHOAEHOHOLLHNUTE

Hopmu (COH=50 pgm3) 3a ®MY1p npes 2022 r. nokasa,
ye OKoMO 23% OT perucTpupaHuTe nNpeBULIEeHUAa ce
Ob/KaT HA NYCTUHEH Npax.
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durypa 1. bpoit g4HKU C NpeHOoC Ha NyCTUHEH npax

KORUENTPALNS Ha IYCTHHEH APax [1g/M3] M5 NPMIEHNG HABS
Nporwesa wa CAMS-ENS 3a 11-02-2024, 11 UTC
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durypa 2.MycTrHeH npax (ugm3) — nporHosa no AaHHM
Ha CAMS 32 11.02.2024 11 UTC

®urypa 3 npeactaBa oueHeHMA 6poit npesuleHMUA
3apagm BAMSHUE Ha NYCTUHEH Npax.
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®urypa 3. Epom AHu ¢ ®MNY40 > 50 pgm> 3apaam npMHOC
Ha NyCcTMHeH npax, 2022 .

BbnaropapHoctu: ToBa u3cnegBaHe € OCbLLECTBEHO
YaCTMYHO B paMKUTE Ha MNPOEKTU, GUHAHCMpaHW OT
MAOC — MOCB, Ne 4074/14.10.2021, u ot ECMWF,
CAMS-NCP (CAMS2_72BG).



MU3cnepBaHe Ha aTmocdepHaTa pagnoaKTMBHOCT B Bbarapua npes nocnegHute 60 roguHn
B. Benesa'’, E. Xpucrosa?, t0. MaaTepo?

NenaptameHT ,MeTeoponorua“, HaumMoHaneH MHCTUTYT MO MEeTEeoPONOrua U XMAponorua, bbarapma
2OUHNAHACKM METEOPONOrMYEH UHCTUTYT, DUHAAHAMA
KntouoBu aymu: ammocghepa, paduoaxmuerHocm, mexHo2eHHu paduoHyKauou
*email: Blagorodka.Veleva@meteo.bg

BbBegeHue

CobluecTBEHa XapaKTEPUCTMKA Ha CbBPEMEHHATA OKOHA
cpefa, BKAOUMTENHO aTMocdepaTta, € CbAbPMKAHMETO
Ha  ecTecTBEHM UM  TEXHOTeHHW  PaAMOHYKAUAM.
YoBeluKaTa AEWHOCT KaTo ONUTUTE C ALPEHU OPBKMUA U
eHepreTukaTa, 6asmMpaHa Ha A4pPEeHUA TOPUBEH LMKDBA,
Ca OCHOBHM M3TOYHMLM 33 Bb3MONKHO MOCTbNBAHE HA
PaAMOaKTMBHM M30TONW B OKOAHaTa cpena. PasnnyHu
TEXHONOrMW 3a [06MB Ha MONE3HM M3KOMaemu,
M3rapsaHeTo Ha HedT M BBIUWA CbLO MoraT Aa ca
M3TOYHMLM Ha 3amMbpcABAHE C EeCTeCTBEHW pagmo-
HYKAMOM. HAKOM OT ecTecTBeHUTe M  TeXHOTEHHMU
PaAMOHYKNMAM MOraT U ce M3NO0A3BaT KaTo Tpacepu 3a
npouecute B reocdeparta. Bcuuko ToBa 0bAcHABA 3alL0
€ 3aMno4yHano CUCTEeMATMYHO M3c/efBaHe Ha pagumo-
aKTMBHOCTTa Ha aTtmocdepaTta. B Bbarapus 3anouysa B
pamkuTe Ha XuapomeTeoposiorMyHata cnyxkba (cera
HUMX) npes 1959 r., a BbB PuHNAHACKMA
METEeopONIorMYeH MHCTUTYT — npe3 1960 r.

FnobanHuat d¢onayr oOT sApeHUTe OnNuMTM B
atmMocdepata OT TEXHOreHHW PAAUOHYKAMAU Cce
npocnegasa C  M3MepBaHe 120 4aca cnepg
npoboBsemaHeTo Ha aepo3onHu npobwu, T.Hap.
AbAroxusylla obua 6eta akTUBHOCT, Tbil KaTo roaama
YacT OT TexHOreHHUTe paauoHykauam ca beta
NbunTtenun. M3nonssaHmMTe MeToam B ABaTa MHCTUTYTA ca
nogo6bHu, ¢ pasnnKka B obema GUNTpUpaH Bb3AYX, BUAA
Ha duntpute, M3nosn3BaHaTa pagMomMeTpuyHa
anapatypa W 4ectotaTa Ha npobos3semaHe. B
HacTosuwaTa pabota ce obobuwaeat ¥ npeacrasAT
pesynTaTuTe OT Te3n AbAroroAuLWHU U3cnenBaHnA, KaTo
ce OT/AM4YaBaT MnepuoguM M enu3ogu C PasinyHU no
NPOCTPAHCTBO, BPEMe W MOLLHOCT W3TOYHUUM Ha
paaMoakTMBHO 3ambpcasaHe: (I) rnobanen donay; (I1)
aBapuuTe Ha AELL ,YepHobun“ u (lll) AEL, ,, dyrywimma“;
(IV) pernoHanHo 3ambpcasaHe ¢ 6eTa pagnoHyKAMAN.

Pe3syntatu 1 nssoam

CpaBHUTENHO M3CNeABaHe Ha pPagvoaKTUBHOTO
3ambpcABaHe Ha aTtmocdepata B bbarapusa u BbB
®duHNaHgua B pesyntaT Ha rnobanHua donayt ot
AAPeHUTe onuTM B aTmocdepata e MpeacTaBeHo B
(Paatero et al., 2006). PeructpupaHa e BMWCOKa
Kopenauma Mexay cpeHOMeceYHUTE KOHLLeHTPaLuuu u
aenosuunn B aseTe cTpaHWU. C HAKOMKO U3KAOYEHUS,
KOHLeHTpauunTe B Bbarapma ca no-Bucokn oT Te3n BbB
duHNaHauA npes nepuoaa 1960-1985 r.
3ambpcaBaHeTo OT asapuATa B YepHobun, cuaHo
HEXOMOFEeHHO, e PerucTpmpaHo B Kpaa Ha anpua 1986 r.

B XeN3WHKKW, a cnef, HAKONKO AHW — B bbarapwusa, ¢
n3paseH HexomoreHeH xapakrtep (Veleva et al., 2011). B
pe3ynTaT Ha aBapuaTa Ha AEL, ,dykywmma“” (Fukushima
Dai-ichi NPP) B wuanoto CeBepHo nonykbnbo ca
M3MEepeHn TpacepHu Koauuectsa ot 31, 134Cs n 137Cs
npe3 mapt 1 anpun 2011 r. CToMHocTuTe B Bbarapua m
®duHnaHama ca nopobHu, 6AM3KM [0 AOKNaABaHWUTE
cpeaHn 3a Espona (dur. 1), n He ca pPaaMONOrMYHO
3HaYMMKU. HaAma cbliecTBeHa HEXOMOTFeHHOCT MeXAay
AEeno3numnaTa B OTAENHUTE PETMOHU B CTPAHATa.
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durypa 1. O6uia 6eTa akTMBHOCT U KOHLEHTpaLma Ha 131
BbB punTpm ot Codpua (HUMX, HLUPP3) u dMU, 2011 r.

Mpe3 nocnegHUTe rogMHM BLB Bb3ayxa B EBpona ca
perucTpupaHn 3aMbpcsaBaHUA C OTAeNHM beTa paauo-
HYKAMAMW, KaTo B Ha4vanoto Ha 2017 r. B CesBepHa U
3anagHa Espona e usmepeH 3! B Konmyectsa ot
HAKONKO UBg.m3, npes centemspu-okTomepu 2017 r. 8
MHOro ctaHuuu B Espona v Asma e msmepeH '%°Ru
(*mBq.m3), KoitTo nosuwasa M obLiaTa AbATOXKMBYLLA
6eTa aKTMBHOCT Ha npobuTe [eno3nuus B HAKOJIKO
rpaga B bbarapua. B mexgyHapoaHata mpexa ot IMS
ctaHumMm Ha CTBTO (https://www.ctbto.org) yecto e
nsmepsaH 33Xe, no-pagko ce aoknaasat 3 un 3Cs 8
aepo30/Ha popma.

MpoabnkaBaHe Ha M3y4aBaHETO Ha ecTecTBeHAaTa U
TEeXHOreHHa PaAMOaKTMBHOCT Ha aTMmocdepaTta e ficHa U
HeobxoauMa 3afa4a B PeasHOCTTa Ha CbluecTByBaLLuTe
Pa3fIMYHWM  AHTPOMOreHHW U3TOYHULM U  BbB3MONKHO
Bb34EWCTBME HA KAMMATUYHUTE BapuauuMuM U Opyru
baKTopK BHPXY AAPEHN CbOPBKEHUA. 33 Aa NPOLBAKM
Tasu geinHoct B HUMX, ca Heob6xoaMmu crewHn MepKu
3a 06HOBABaHEe Ha Ha/AMYHaTa anapaTtypa v TEXHOI0TUM.

Nuteparypa

Paatero, J., Veleva, B., Hatakka, J., Mattsson, R. (2006).
PINTAILMAN PITKAIKAINEN KOKONAISBEETA-AKTIIVISUUS
SUOMESSA JA BULGARIASSA 1960-2000, Proc. Symposium
Helsingissa 25-26.4.2006. STUK-A217, pp. 187-191.

Veleva, B., Paatero, J., Hatakka, J. (2011). Variation of the total
beta activity in the surface air layer in Finland and Bulgaria
during the last decades, BJMH 16/1(2011), 62-67.



OueHKa 1 cpaBHeHue Ha paboTaTta Ha pa3IMYHU NO C/I0XKHOCT

aTmocdepHM AucnepcUoOHHN MoAenm B rpaacKa cpeaa
A. Netpos”

[enaptameHT ,MeTeoponorva“, HauyoHaneH MHCTUTYT MO METEOPONOTUA U XMAPONOTUA
*email: anton.petrov@meteo.bg

BvBeageHue

B HacToAWOTO M3cNeaBaHe e HanpaBeHo CpaBHeHWe
MeXay npeacTaBuTeNIMTE Ha TPW OCHOBHM TWNa
mogenun: laycoeu — AERMOD (AERMOD, 2019),
NarpaH:keBn yactuuykosm — GRAL (Oettl, 2019), n
yncnenu dnynpgogmHammudHu (CFD) — OpenFOAM. 3a
LenTa e u3nonssaHa 6asa AaHHM OT aepPOAMHAMUYEH
TYHen.

Llenta Ha u3cneasaHeTo e ga ce Aobue no-acHa
npeacTaBa 3a NPUIOKMMOCTTa Ha OTAE/NHUTE TUMOBE
AVCNEePCUOHHM MOAENM 3a FPAZCKa cpeda.

MeTtopgonorusa

M3mepeHUTe B aepogMHaMUYHMA  TyHen
KOHUEHTPaLMN Ha TECTOB 3aMbPCUTEN Ca CPABHEHU C
M3YMCNeHnTe OT MoaenuTe WU Ha basata Ha Tesu
CpaBHEHUA € HanpaBeHa OUEHKa, C MomowTa Ha
Hali-4ecTo W3MN0/JI3BaHMTE B TaKaBa MpPaKTUKaA
cTaTuctmyeckm nokasatenm: NMSE, FB, FAC2 wu
KoeduumMeHT Ha Kopenaumsa (R).

Pe3syntatu u nssogmu

CTaTucTyeckM  Hai-gobpe ce  npeacTasA
OpenFOAM ¢ NMSE =0.14, FB = 0.0, FAC2=0.71 1R
= 0.95, cnegsaH ot GRAL ¢ NMSE = 0.35, FB = 0.26,
FAC2 = 0.68 1 R = 0.93. AERMOD e ¢ NMSE = 0.88,
FB =0.01, FAC2=0.52nR =0.76 (¢pur. 1).

NMSE FB FAC2(%) 10 R

®urypa 1. CpasHeHue mexgy AERMOD, GRAL u
OpenFOAM no cTaTUCTMYECKMN NOoKa3aTenu

CToMHocTTa Ha FB 3a GRAL e no-rosisma ot Tasu
Ha AERMOD, KoeTo 03Ha4yaBa, Ye B JaAeHUs Cayyan,
CNpAMO M3MepPEeHUTe CTOMHOCTM, JlarpaHxKeBuAT
MO4EeN MMa MO-3aHUXKEHW O4aKkBaHWA OT laycosBwuA.
Mo oTHOleHMe Ha 6anaHca mexay TOUYHOCT W

Heobxoaum nsuncanteneH pecypc GRAL ce okassa B
»,3/1aTHaTa cpefda“ — ToBa e MoAen, KOMTO oTyuTa
B/IMAHNETO HA CrpaguTe BbpXy Bb3AYLWHMA MOTOK
(dur. 2) M oTHema ManKo noseye OT 4Yac 3a
cMmynaums.
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®urypa 2. Mone Ha 3ambpcABaHe, NPeACTABEHO
ot CFD-Narpanxesuna mogen GRAL

BnaropgapHoctu: ToBa uU3cieaBaHe e OCbLIECTBEHO B
pPaMKUTe Ha NPOEKT ,U3rpaxgaHe Ha cuctema 3a
NPOrHO3MpaHe Ha 3amMbpPCABAHETO Ha Bb3Ayxa B
NiokaneH malab“, ¢uHaHcupaH oT HauuoHanHata

nporpama ,Mnaau yyeHu "
noctaoktopaHtn“ (2018-2020), moayn ,Mnaan
yyeHun”.

Nutepartypa

AERMOD (2019). User's Guide for the AMS/EPA
Regulatory Model (AERMOD), EPA-454/B-22-007,
Office of Air Quality Planning and Standards Air
Quality Assessment Division Research Triangle
Park, NC, June 2019.

Oettl, D. (2019). Documentation of the Lagrangian
Particle Model GRAL (Graz Lagrangian Model) Vs.
20.1, 8010 Graz, Austria.



PuUHM npaxosun 4acTtuuu Npm oKNCa1eHune Ha 6uomaca u LUUTOTOKCUYEH OTroBOp

Ha moAe/IHU CUCTEMMU OT NY/IMOHAPHU KNETbYHU KYATYpPU
W. Haltgernosa®", O. Cangos?, L. Meopruesa?, M. MopaaHos?, L. Netpoea?, T. NaHos?, B. LlaHKkosa®

TexHunueckn yHusepcutet — Codua, TexHuueckn konex — Copusa, kateapa ,EHepreTka n malunmHocTpoeHe”
2MUHUCTEPCTBO Ha 34paBeonassaHeTo, HauuoHaneH ueHTbp no obuiecteeHo 3apase U aHanusm — Copus
3MeamumHckn yumnsepcutet — Codus, daryatet no papmauma — Codua
Knouosu aymu: @MY npu uzzapaHe Ha buomaca, MAB ekcmpakyus om @14, yumomokxcu4eH omaoseop Ha
nyfIMOHAPHU KAemku
*email: inaydenova@tu-sofia.bg

BbBegeHue

HacToAwoTo u3cneasaHe uenu: (a) onpepensHe Ha
pa3snpegeneHMeTo Ha ¢GUHM npaxoBm yactuum (PMY),
Nosy4yeHM B Pe3yNTaT Ha n3rapsaHe Ha buomaca B gobpe
KOHTpPOAMPaHN nabopaTopHu ycnosus; (6) uscnepsaHe
Ha K/OYOBM XapaKTepucTmku Ha PIY; (8) oueHKa Ha
UMTOTOKCMYHMA OTroBOP Ha 6en04pobHM  KAeTbYHM
KYATypu B pesyntaT Ha Bb3geicTeneto Ha ®MY< ¢
aepoAMHaAMMYEH AMaMeTbp Noa 1 MUKPOH.

®OKYCbT e BbPXy AOCTbMHM Ha 6baArapckus nasap
TBbpAU 6uoropusa (TEl), NoNyYEHU OT AUTHOLLENYNO3HA
6vMomaca (HeonmacHa oTnagbyHa cypoBuHa). OcHOBHaTa
MOTMBALMA Ce KOopeHM BbB aKTa, ye Ha b6barapckus
nasap HapacTea pasHoobpasueto oTr Tl M TAXHOTO
notpebneHne, 3a KOMTO He ca YCTaHOBEHW NOAPO6HM
eKCnepuMMeHTasIHO M3MepPeHn AaHHM 3a BpegHWUTe 3a
OKOJIHATa cpefa BTOPWMYHM NPOAYKTU Ha OKUC/IEHWE,
KaTo: @MY, caxkaM, TNONMUMKAMYHM  apOMaTHM
Bbrnesogopoau (MAB) u ap.

MeTtoponorusa

Obpasun ot paBa Buaa 6Ouomaca: nenetm ot
nweHunyHa cnama (MNC) n kKoctuakm ot yepewn (KY), ca
M3rOPeHN B XOPU3OHTAJIEH MPOTOYEeH TpbbeH peaKkTop
(XNTP), onucaH B Naydenova et al. (2023).
Pasnpeaenennero Ha ®MY (oT AMMHUTE ra3oBe) cNpaAmMo
TEXHWUA aepoauHAMMYEH OMAMETbp € OonpenefieHo C
Dekati® Low Pressure Impactor+, Dekati Ltd.,
duHnaHgma. UmnakTopdbT pasnonara ¢ 14 Kackagu,
npo6oHabupalLy YacTuumM B WMPOK aAnanasoH (ot 0,015
pum go 10 pum). KosnnyectBeHUAT aHanu3 Ha 16 MAB,
npenopbyaH oT AreHumsTa 3a Ona3BaHe Ha OKOJIHaTa
cpesa (EPA) Ha CbeguHeHWTE amepUKaHCKU WwaTu, e
M3BbPLIEH NOCPeACTBOM ra3 xpomartorpadcku aHanms.
MpoBeLeHUAT LUTOTOKCMYEH aHaAn3, OCHOBaBall, ce Ha
In vitro uscneaBaHe Ha TOKCMYHOTO AelicTBue Ha PMNYg
BbpXy 6€104POO6HN KNETBYHU KYATYPU MPU PA3ANYHM
YCNOBMA HA €KCMo3uuuMA, npuaara CTaHgapTeH aHanus
(MTT TecT) 3a oueHKa Ha NPOMEHWTe B KAeTbyHaTa
YKM3HEeCnocobHOCT KaTo MapKep 3a LLUTOTOKCUYHOCTTA.

Pe3syntatu u nssoau

PasnpepeneHnetro Ha @PMYi00016, NONYYEHU B
npoueca Ha u3rapaHe Ha fABaTa Buaa 6uomaca, e
0606uweHo BbB ¢urypa 1. MukoBUTE CTOMHOCTM ca
yctaHoseHn npu ®MYg;. Husata Ha MAB ot ®lMYe2s B

OVMMHATE rasoBe Ha KY Hagsuwasat u3mMepeHuTe
cTonHoctu npu ®MNYg 55 ot NC (dur. 2).
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durypa 1. PasnpeaeneHme Ha OMY npu okncneHune
Ha 6uomaca npu 850 °C, p-atmocdepHo 1 21 vol % O,

2.5 4 nc
K4

=N
(6] o
1 1

NAB, pg/mg
[
o

0.5 -

0.0 T T+ T T T T T T T T T T T T
O O > o X © © =
<Z(<(<L_'L£<Z(§n.§6mmmg§-c

)

durypa 2. KoHueHTpauus Ha MNAB, n3sneyeHu ot npobu
Ha q)nqo,zs

MpoBeaeHNAT LUTOTOKCMYEH aHANU3 Ha BAWSAHUETO
Ha @MY nokasea, 4ye PMNY, NosyyeHM OT MLWEHMYHA
cnama, HamanaeaT B MNO-MaJika CTeNeH JKU3He-
cnocobHocTTa Ha KneTkute A549 B cpaBHeHue C
YyacTUuMTe, NONYYEHU OT YEePELLOBU KOCTUKMU.

BnaropgapHocTu: ToBa M3cC/iefBaHe € OCbLLECTBEHO B
paMKuUTe Ha MpPOEKT ,Aep030/i1, NOJSYYEHU MPU KOH-
BepcMATa Ha BUOMaca M TEXHW OPraHUYHU EKCTPaKTU —
LMTOTOKCMYEH M OKCMAATMBEH OTIOBOP HA MOZAENHM
cuctemu oT 6enoapobHn Knetkn”, duHaHcupaH ot ®HU
npu MOH, Ne KN-06-H44-5/14.07.2021 r. n AC ot
25.08.2023 .

Nurtepatypa
Naydenova, |., Radoykova, T., Petrova, T., Sandov, O.,
Valchey, |. Molecules 2023, 28, 4842.



Mboc6ayepoBa CNeKTPOCKONUA U CKaHMpPaLLa eNeKTPOHHA MUKPOCKONUA

Ha NbTHM NPaXOBM CEAUMEHTU B rpaacKaTta cpeaa Ha Coduma
. bonues!’, H. BennHos?, B. PycaHos!

MHcTuTyT 33 AapeHn uscneaBaHUA U AApeHa eHepreTuka — bb/rapcka akagemms Ha HayKuTe
ZMHCTMTYT No KaTanus — BbArapcka akafieMms Ha HayKuTe
KntouoBu oymu: npaxosu ceOumeHmu, 3ena30cu0bprawu yacmuyu, Mbeocbayeposa criekmpocKonus,
CKAHUPAW,a enekmpoHHA MUKPOCKOMUS, CynepnapamazHUmHU yampaguHu yacmuyu
*email: boyan.bonchev@gmail.com

BvBeaeHue

Cnopes, EBponeickata KomMWcMA 3amMbpCsABaHETO Ha
Bb3ZyXxa € eAuH OT Hal-Cepuo3HUTE EKONOTUYHU W
3apaBHM npobnemu B EC, 3acaraw, n bbarapusa. OGuHu
npaxosu Yactuum c pasmep 10 mukpomeTpa (PMig) nau
No-MasiKu, KakTo U razosute KomnoHeHTn NO,, SO,, O3 n
Ap. Ca OCHOBHUTE 3aMbpCUTENM Ha Bb3gyxa B Codua.
N3TOUHMUMTE Ha 3aMbpCABAHUATA Ca UHAYCTPUANHUTE
MOLLHOCTWN, U3rapAHeTo Ha (GOCUAHM ropMBa U WHTEH-
3MBHUAT aBTOMOOWNeH TpadumK. OcCHOBHaTa Uen Ha
HACTOALLOTO NPOyYBaHe e Aa ce M3cnensaT npaxosute
CegMMEHTM OT NbTUWwA C GUHM NPaxoBM HACTULM,
CbAbprKawmM xenaso, B rpag Codma Kato KoOCBEH
MHOWKaTUBEH MeTOo/, 3a OLEeHKa Ha KayecTBOTO Ha
Bb34yXxa.

MeTtoponorusa

MpaxoBM yTaikKM ca B3eTM OT TPU JIOKALMM:
meTpocTaHuua ,Axeimc bayyep”, palioHa Ha Opnos
MOCT W meTpocTaHuma ,JlionnH”. Camo Hain-¢duHo-
avcnepcHata ¢pakuua ¢ pasmep 4o 60 um e
uscneaBaHa C peHTreHopNyopecueHTeEH enemMeHTeH
aHanm3 n MbocbayepoBa cnekTpockonua (Giitlich et al.,
2011).

Pe3syntatu u nssoau

OCHOBHOTO KO/ZIMYECTBO NPaxOBMW YacCTMLM BKIOYBA
CUNNKATHWU, T[AWNHEHW U KapbOHaTHU  MWMHEpPanHU
KOMMOHEHTU, YNITO TEPUTEHEH Npom3xos e bescnopeH.
TexXHOreHHUAT KOMMOHEHT € C OTHOCUTENIHO MO-MasKK
pasmepu, KOMTO ca B CYOMMKPOHHMA W  4OpM
HaHOMETPUYHUA AnanasoH. KakTo nokasear
MbocbayepoBuTe CMEKTPOCKOMNCKU M3cneaBaHua, npwu
TemnepaTtypaTa Ha KMNeHe Ha Te4yHuA a3oT Hal-GUHMAT
KOMMOHEHT C KOHUeHTpauma mexagy 10 u 20% e B
cynepnapamarHMTHO CbCTOAHWE. YacTuuuTe ¢ pasmepu
OT ZleCeTKM MUKPOHa Ca U3LAM0 CBbP3aHWU C TEPUTEHHUSA
CUAMKATEH KOMMOHEHT. Xens3oTo e BKAKYEHO Mog
dopmaTta Ha oKcMaM M XMApoKcuau. Noseyeto oT Tesun
KOMMOHEHTU MMAT TEPUTEHEH MPOU3XOA, HO HE MOXKe
Ja Cce VW3KNIYM M TexHOreHeH TakbB. HanunumeTo Ha
rosIAIMO KoM4ecTBo GpMHM NPAXOBU YACTULM OT META/IHO
enaso, a-Fe n BEPOATHO MAJIKM KONMYECTBA LUMEHTHT,
FesC, e ABHO [0KA3aTeNCTBO 3@ TEXHOTrEHeH MPMHOC B
3aMbpcABaHETO Ha Bb3ayxa B Codua ¢ GUHU npaxosu
yactuum.

enesHute, o-Fe, yactMum ce HabnwaasBaT KaTo
OVMHM  MHKpyCTauMuM  BbPXY  MOBBLPXHOCTTA  Ha
CUAUNKaTUTE.

durypa 1. NpeacraBaHe Ha OCHOBHUTE U3TOYHMLM
Ha 3ambpcaABaHe Ha Bb3ayxa B Codpua 1 HAKOU
PEe3yNTaT OT aHAIMTUYHUTE U3CNeLBaHMUSA

HabntogaBaHW ca HAKOM €K30TMYHM GUHWM MpPaxoBu
06eKTM C pa3HoobpasHM GOpMM U XMMMKYEH CbCTas
(Bonchev et al., 2024).

BnaropgapHoctu: ToBa m3cnenBaHe e GMHAHCMPAHO Mo
HaumoHanHaTta NbTHa KapTa 3a Hay4YHOU3C/eA0BaTe ICKa
MHpacTpykTypa 2020-2027 r. 33 HaumMoHanHUA uyKkno-
TPOHEH LLeHTbP, PMHaAHCUpaHa OoT MUHUCTEPCTBOTO Ha
06pa3oBaHMETO U HayKaTa Ha bbarapwms.

Nurepatypa

Bonchev, B., Velinov, N., Rusanov, V. (2024).
International Journal of Environmental Analytical
Chemistry, submitted for publication.

Gutlich, Ph., Bill, E., Trautwein, A. X. (2011). Méssbauer
Spectroscopy and Transition Metal Chemistry:
Fundamentals and Applications. Springer-Verlag.



BanaHue Ha depo30/inTe B POSIATA UM HA obnauHu KOHAEH3aUMOHHM A4pa

BbpXYy MMKpO¢M3M‘-IHVITe N AUHaAMUYHU XaPAKTEPUCTUKUN HA KOHBEKTUBHU 0611au,u
C. C. Netposa®’, P. M. Muuesa?!, A. /1. Konesa?

ldusnueckn pakyntet Ha Coduiickn yHmnsepcutet ,,Ce. KnnumeHT Oxpuackmn”
ZHaumoHaneH MHCTUTYT MO MEeTEoPONOrua 1 XMAPoNorua — BapHa
KntouoBun aymu: aepo3osu, 06:1a4HU KOHOEH3aYUOHHU A0pa, KOHBEKMUBHU 067aaUU, 8aaAeX#(U, 30MbPCABAHE
*email: asavita@phys.uni-sofia.bg

BbBegeHue

3aMbpcsABaHETO HA Bb3AyXa € CBbP3aHO C MoBuLLABaHe
Ha KOHLEHTpAuuATa Ha aepo3osuTe B aTtMocoeparta,
KOETO OT CBOA CTPaHa BOAM M A0 HapacTBaHe Ha 6pos Ha
061a4HUTE KOHAEH3aUMOHHKU aapa (OKA). Mpwu paskoTo
yBenMyaBaHe Ha KoHUeHTpauuAaTa Ha OKA morat pa ce
Cb34a4aT yC/0BMA 32 NPOMSAHA Ha BaNEKHUA PEXKUM Ha
JafeH palloH, KoeTo Ja n[oBese [0 NPOMAHA Ha
KAMMATa M CbOTBETHO A0 HenpeasuAMMU NOCNeLCTBUA
3a XKMBOTa Ha xopaTa. Llenta B HacToswaTta paboTa e ga
ce n3cnenBa BAMAHMETO Ha aepo3onunTe Kato OKA Bbpxy
MMUKPOPU3NYHUTE U AMHAMUYHWU XaPaKTEPUCTUKM Ha
npeoxnageHn KOHBEKTUBHM 061aLM 1 BbPXY Basexa oT
TAX.

MeTtoponorusa

C 1.5-mepeH YncneH mogen Ha KOHBEKTMBEH 0bnaK
(Mitzeva et al.,, 2006) c napameTpu3MpaHa
MUKpodM3MKa ca Bb3NPOM3BEAEHM 3 Pa3UYHU NO
mouHocT obnaka (CL_S, CI_M u Cl_L), npu 3 pasanyHu
TMna OKA, TMNWYHKM 33: MOPCKM TWMN Bb3AylHa Maca
(CM), umcta KoHTMHeHTanHa (CC) wn 3ambpceHa
KOHTMHEHTaNHa Bb3aywHa Maca (VPM). EgHa ot
OCHOBHWUTE Pas3INKM mexay obnaun, obpasysanun ce B
KOHTMHEHTAaNHW M B MOPCKM Bb3AYLIHM Macu, e no-
MaNKoTo Ha 6poit M no-ronemn OKA B MopckaTa
Bb34yLIHA Maca, NMopagu KOeTo BanexHUTe Kamku ce
ob6pa3yBaT No-paHO, OTKONKOTO B KOHTUHEHTANEH TWn
obnauu. 3a napameTpusMpaHe Ha TO3WM MNpouec B
yncneHua mMmogen ce U3Non3Ba ypaBHeHMeTo Ha Kessler
(1969), kaTo ce 3amaBaT Pa3IMYHM CTOMHOCTM 33 Mpara
Ha BOAHOCT So(g/m3) 1 3a CKOPOCT Ha aBToNpeBpbLIAHE
ki(s?) Ha obnauHUTe Kanku BbB BanexHu (tabn. 1).

Tabauua 1. Mpar Ha BogHocT So(g/m3) u ckopocT Ha
asTonpespblyaHe ki(s?) npu napametpmsauma Ha OKA
3a pas/InyeH TN Bb3AYLIHN MacK

So ki Bb3aywHu macu
0,01 0,02 MopcKka (CM)
0,5 0,002 KoHTMHeHTanHa (CC)
1 0,001 3ambpceHa KoHTUHeHTanHa (VPC)

Pesyntatu u ussoau

Cnopep, pesyntatute (¢ur. 1 — ropeH m cpeaeH
naHen) yBenuyaBaHeTo Ha 6poAa Ha aepo3oauTe KaTto
OKA Boan oo HamanABaHe Ha Bb3XOAALLATa CKOPOCT U

BMCOYMHATa Ha 06/1a4HMA  BPbX B  MO-MOLLHMA
KoHBeKTMBeH o06nak (Cl_L) n po yBennuyaBaHe Ha
Bb3XO4ALLATa CKOPOCT U BUCOYMHATA HA 061aYHNA BPBX
B 061aLM ¢ no-manka mowHocT (CL_S n CL_M).
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durypa 1. MakcumanHa sepTukanHa ckopocT (Wwax),
BMCOYMHA Ha 061auYHNA BPBX (Z1op) U KONNYECTBO Banex
(Pr) npu Tpute obnaka (Cl_S, CI_M n Cl_L) c paznuuyHmn
OKA, TunmnyHmn 3a CM, CC n VPM Bb34YyWHM macu

Konunuectsoto Banex (pur. 1 — noneH naHen) e Hali-
roN Mo OT KOHBEKTUBHW 06nauM, pasBMBaALLM ce BbB
Bb3AyWwHa maca ¢ OKA, TMnMyHM 33 MOPCKM TuUn
Bb3gywHa Mmaca (CM), ¥ Hal-manko oT obnauym,
dbopMMpaHn B 3aMbpCeHa KOHTUHEHTa/NHA Bb3AyLWHA
maca (VPC). Pesyntatute OT UYMCNEHOTO U3CnedBaHe
MOKa3BaT, Ye 3aMbpCABAHETO Ha Bb3Ayxa BOAW A0
HamMansBaHe Ha Basexa.

BnaropapHoctu: ToBa u3cneaBaHe e GpUHAHCUPAHO OT
EBponeiickna cbo3 — NextGenerationEU, uypes
HauMoHanHWA nnaH 3a Bb3CTaHOBABAHE U YCTOMYMBOCT
Ha Penybaunka bBbarapua, npoekt SUMMIT BG-RRP-
2.004-0008-C01.

Nutepatypa

Kessler, E. (1969). Meteor. Monogr., Bolton, 10, 32.

Mitzeva, R., Latham, J., Petrova, S. (2006). Atmos. Res.,
82, 26-36:
https://doi.org/10.1016/j.atmosres.2005.01.006




YHusepcaneH TonnnHeH nHaekc (Universal Thermal Climate Index — UTCI)

B paMKUTe Ha CMCTeMaTa 3a NPorHo3a Ha 3ambpcaBaHeTo (KWFS)
B. UsaHoBY", W. Feopruesa?, I'. Fagxes?, . Cupakos™?, M. NpogaHosa’?, P. Aumutposa'?, M. Myxrapos!

HaumoHaneH MHCTUTYT no reodmsmka, reogesus U reorpadun — bbarapcka akagemvs Ha HayKkuTe
2HaumoHaneH MHCTUTYT N0 MEeTEeOPONOTUA U XMAPONOMMA
3Coduiickun yHmnsepcutet ,,CB. KnumeHT OXpUACKM“
KNouoBmM Aymu: yHUBepCaneH monsauHeH UHOeKC, KOM@opm, MonsauHeH cmpec, cCUCmemad 3a Npo2HO3a, KaYecmeo Ha
8b30yxa, 0OMUHAHMEH 3amMbpcumen
*email: vivanov@geophys.bas.bg

BvBeaeHue

B pamkute Ha HaumoHanHata HayyHa nporpama
,Ona3BaHe Ha OKOJIHaTa cpefa M HamansBaHe Ha pUCKa
OT HebnaronpuATHWU ABNEHUA U NpupogHu beacTeusa”,
¢uHaHcupaHa oTr MOH, e cb3gafgeHa cuctemarta 3a
NporHo3a Ha 3ambpcABaHe Ha Bb3gyxa (KWFS).
CuctemaTa e AOCTbMHA 33 BCUMYKM U HAJIMYHA Ha caliTa
Ha HaumoHanHMA MHCTUTYT No reodusmKa, reosesmnsa u
reorpadpua. Ta npenocTaBa NPOrHo3a 3a 3aMbpCABAHETO
Ha Bb3AyXa U TOMJMHEH KOMPOPT B peasHo Bpeme 3a
TpY AHW Hanpes, 3anoysaiiky oT 00:00 yaca Ha TekyLlwma
OeH, 33 TepuTopuATa Ha bbarapua ¢ paspenutenHa
CnocobHocT 3 KM M 3a Tpu M3bpaHu rpaga — Codwus,
Mnosame v BapHa, ¢ pasaenmTtenHa cnocobHocT ot 1 Km.

MeTtoponorusa

YHuBepcanHuAT TonanHeH uHaekc (UTCI) onpeaens
B/IMAHMETO HA TEPMUYHUTE YCI0BMA HA OKOJIHATa cpeaa
(Btazejczyk et al., 2013) n 3aBucK OT TemnepaTypaTta Ha
Bb3yXa Ha BUCOYMHA 2 M, OTHOCMTEIHATA BAAXKHOCT Ha
BMCOYMHA 2 M, CKOPOCTTA Ha BATbPA Ha BMCOYMHA 10 m
M KOMMOHEHTU Ha KbCOBL/JHOBATA M AbATOBbL/AHOBATA
cabHYeBa pagunauma. CToMHOCTTa My nonaja B egHa ot
necet Kateropuu (tabn. 1), KouTo OTroBapAT Ha
CTeneHTa Ha OTKNOHEHWE OT CbCTOAHMETO Ha TOM/IMHEH
KomdopT nNpu YoBeKa. Te ca B TpU rpynu — 3a Mpa3oso
HaToBapBaHe, 3a TOM/IMHHO HAaTOBapBaHe 1 3a TOM/IMHEH
KomdopT.

Tabnuua 1. KaTeropusauma Ha yHUBEPCANHUA TONIUHEH
WNHAOEKC

UTCI (°C) KaTeropua TonaunHeH ctpec
U3KNHOUYNTENHO CUAHO TOMJIMHHO
Hapg 46
HaToBapBaHe
38-46 MHOro CMNHO TON/JIMHHO HaTOBapBaHe
32-38 CUNHO TON/AIMHHO HaTOBapBaHe
26-32 CpeaHo TONAMHHO HaToBapBaHe
9-26 HAama TonAnHHO HaToBapBaHe
0-9 JNleko oxnaxk[aLw,o HaToBapBaHe
-13-0 CpeaHO Mpa30BO HAaTOBapBaHe
-27—--13  CunHO Mpa30BO HATOBApBaHe
-40—--27  MHOro cCMAHO MPa30BO HAaTOBapBaHe
Moz, -40 U3KNHOUYUTENHO CUIHO MPA30BO

HaTOBapBaHe

Pe3syntatu n nssogmu

CucrtemaTa (KWFS, 2024) BM3yannsnpa
nHPopmaumATa 3a TONAMHHUA KomdopT nog popmaTta
Ha Ha/nune Ha JafeHa KaTeropua B onpeaeneH painioH
Ha obnacTta 3a yKasaHMA CPOK Ha MNporHosaTta 3a
TepuTopuATa Ha cTpaHata (dur. 1) u oTgenHo 3a Tpute
obnactHu rpaga — Codusa, NMnosgme n BapHa, 3aeaHo ¢
TexHUTe 6AU3KM OKoMHOCTM. UHbOopMauuaTa 3a Tpute
nsbpaHu rpaga e no-nogpobHa nopagu no-ronsamaTta
XOPWU30OHTa/IHa pa3genmTenHa CNocobHOCT, KOETo NpaBsu
noneseH TakbB NoAxond C Orfes Ha TOBa, Ye Tesu
palloHM ca rbCTOHaceneHW W C Hak-ronam 6poit
HaceneHue (NSI, 2024).

durypa 1. MNporHosa Ha UTCI 3a 3.03.2024
13 UTC (naBo) n 4.03.2024 00 UTC (gacHo)

bnaropgapHocTu: HacToAWoTO n3cneasaHe e nposeaeHo
BbB BPb3Ka C U3NbAHEHMETO Ha HaumoHanHaTa HayyHa
nporpama ,OnaseaHe Ha OKo/JHaTa cpeda W
HamanABaHe Ha pUCKa OT HebnaronpuATHU ABAEHUA U
npupogHn 6eactema“, ogobpeHa c PeweHne Ha MC
Ne 577/17.08.2018 r. u d¢uHaHcupaHa ot MOH
(Cnopasymenue Ne [101-27/06.02.2024).

Nurtepatypa

Btazejczyk, K., Jendritzky, G., Brode, P., Fiala, D.,
Havenith, G., Epstein, Y., Psikuta, A., Kampmann, B.
(2013). Geographia Polonica, 86/1.

HaceneHue no o6nactu, 06WNHU, MECTOKUBEEHE U NON
(NSI): www.nsi.bg (accessed on 1 March 2024)

CucTema 3a NporHosa Ha 3ambpcaBaHeTo (KWFS):
http://www.geophys.bas.bg/cw3/index.php
(accessed on 1 March 2024)




MHpeKc 3a KauecTBOTO Ha Bb3ayxa (Air Quality Index, AQl) B pamKkute Ha cuctemara

3a NporHo3a Ha 3ambpcasaHeTo (KWFS)
W. Feopruesa®’, B. Meanos?, I'. Fagskes?, 1. Cupakos®?, M. NpogaHosa’?, P. Aumutposa?, M. Myxtapos!

HaumoHaneH MHCTUTYT No reodursmnka, reoaesns u reorpadua — Bbarapcka akafemusa Ha HayKuTe
2HaumoHaNeH MHCTUTYT N0 METEOPONOTUA U XMAPONOMUA
3Coduiickn yHmsepcuteT ,,CB. KnumeHT OXpuackmn”
KNo4oBM AYMU: UHOEKC 30 KaYeCcmeomo Ha 8b30yxa, 3aMbPCABAHE, CUCMEMA 3a NPOo2HO3d, KAYecmaeo Ha
8b30yxa, 3ambpcumernu, OOMUHAHMEH 3aMbpcumern
*email: iivanova@geophys.bas.bg

BvBeaeHue

MHOeKCbT 3a KayecTBOTO Ha Bb3Ayxa NpeaocTasd
MHOpMaALUMA 33 MNPOrHO3MPAHOTO CbCTOSHME Ha
KaQuecTBOTO Ha Bb34yXa, OMPEKTHO U3mepBaLl edpekTute
BbpPXY YOBELIKOTO 34paBe Bb3 OCHOBA Ha MpoOBeAEeHMU
M34YMCNEeHUA 3a MNporHosata Ha 5 3ambpcutens. B
Bbarapua e ob6HOBeHa cucTemMaTa 3a MNPOrHo3a Ha
XMMMUYECKOTO BpemMe — 3aMbpcsABaHe Ha Bb3ayxa (KWFS,
2024), KoATO BM3yanuM3Mpa MHAEKCa 3a KayecTBOTO Ha
Bb3ayxa (AQl) B peanHo Bpeme, KaTo 3anoysa ot 00:00
Yyaca Ha TeKylMA AeH M NpoAb/XKaBa Olle ABa AHM
Hanpes 3a TEPUTOPMATA Ha CTpaHaTa C pasgenuTenHa
cnocobHocT oT 3 KM U Ha 3 u3bpaHu rpaga — Codwus,
Mnoeaue u BapHa, c pasgenntenHa cnocobHocTt ot no 1
KM.

MeTtoponorusa

Mo ceeTa ce W3NON3BAaT pPA3/IMYHM MHAEKCU 33
KauyecTBOTO Ha Bb3ayxa. B paboTtaTa Ha HalaTa cuctema
e BrpajeH anropuTbmbT, M3Non3BaH oT EBponeickaTta
areHUMs no oKonHa cpega (European Environment
Agency, EEA). O6bwo 5 3ambpcuTens ce M3non3eaT 3a
dbopmMuMpaHe Ha KPaTKOCPOUEH MHAEKC Ha KAYecTBOTO Ha
Bb3ayxa: 030H (O3, YacoBa cpegHa CTOMHOCT), a3oTeH
anokena (NO,, uacoBa cpeaHa CTOMHOCT), cepeH
anokena (SO,, uyacoBa cpefiHa CTOMHOCT), MpaxoBu
yactmun PMyo (4acoBa cpegHa CTOMHOCT) M MpaxoBu
yactium  PM,s (4acoBa cpegHa cTolHOCT). B
nosicHeHnatTa Kbm AQl uMma w  uHPopmauuma 3a
BM3ya/NM3NPaAHE Ha OOMMHAHTHUA 3ambpcuten. Bceku
3amMbpcuTen Mma ceos Tabsamua OT Nparosu CTOMHOCTY,
Mo KOATO Ce onpeaens YacTHUAT MHAEKC 3a KayecTBOTO
Ha Bb34yxa (MHAEKCHT, OTroBapsAl, Ha AafLeHus
3ambpcuTen). O6BWMAT MHAEKC 33 KayecTBOTO Ha
Bb34yXa € Hal-BMCOKOTO HMBO Ha 3aMbpCABaHe,
NPWYNHEHO OT BCEKM OT 5-Te 3ambpcuUTens.

Jasreperrren / Hinesc 1 2 3 4
OxmA0d) 050 | 50100 | 100-130 | 130240
Asorest amoken (NO2) 040 | 4090 90120 | 120-230

Cepen muowcitt (S02) 100 100200 | 200350 | 350500

O npaxosn sactmm (PM10) 00 | 2040 050 | 5000

D npaxosy sactium (PM2.5) 040 | oxr20 20.25 25.50

®urypa 1. NMparosu cToHOCTY Ha 3ambpcuTenn (ug/md)

Pesyntatn

Mpy npeactaBAHe Ha MHAOEKCA 33 KayecTBOTO Ha
Bb3ZyXa KbM Mparosute CTOMHOCTM HA 3aMbpcUTENUTE
ca pobaBeHM M UBETOBO OGOpMAEHME W 34PABHU
NPEenopbKM KbM Hace/eHUETO U YyBCTBUTENHUTE rpynu
OT Hero. 34paBHMUTE NPENOPBKU U pedepeHTHUTE HUBA,
M3nos3BaHM Npu 0bpasyBaHETO Ha TakMBa Tabauum u
CKa/n, ca CBbP3aHM C AUPEKTUBUTE 33 TPaHUYHWUTE HMBA
3a OMasBaHe HAa YOBELWKOTO 3A4pase, onpeneneHu oT
EBponeiickmsa cbio3 u/uam ot CBeToBHaTa 3A4paBHA
opraHusauma (WHO, 2021).

e

®urypa 2. AQIl 3a bvarapuma 3a 29.02, 1.03 1 2.03.2024 r.

BnarogapHocTH: HacToAWOTO U3CneABaHe e NpoBeaeHo
BbB BPb3Ka C M3MbJAHEHWETO Ha HauuoHanHaTa HayyHa
nporpama ,OnasBaHe Ha OKONHaTa cpeda W
HamansBaHe Ha PUCKa OT HebNaronpuATHU ABAEHUA U
npupogHn 6eactema“, ogobpeHa c PeweHne Ha MC
Ne 577/17.08.2018 r. u d¢uHaHcupaHa ot MOH
(Cnopasymenue Ne [101-27/06.02.2024).

Nurtepatypa

CuctemaTta 3a nNporHosa Ha 3ambpcaBaHeTo (KWFS),
2024: http://www.geophys.bas.bg/cw3/index.php
(accessed on 6 March 2024)

European Environment Agency (EEA):
https://www.eea.europa.eu/themes/air/air-quality-
index (accessed on 6 March 2024)

World Health Organization’s Air quality guidelines,
2021: https://www.who.int/news-room/feature-
stories/detail/what-are-the-who-air-quality-
guidelines (accessed on 6 March 2024)




Bpb3Ka Ha pH Ha Banexute c emmcuute Ha SOz, NOx 1 NH3
N. Bbnyesa®’, E. Xpucrosa'

NenaptameHT ,MeTeoponorua“, HauMoHaneH MHCTUTYT MO METEOPONOrMA U XMAPONOrMA
KNto4uoBmM AyMU: KUCeAUHHU 8anexcu, emucuu, pH Ha sanexca
“email: lora.valcheva@meteo.bg

BvBeaeHue

OTnaraHeTo Ha 3aMbPCUTENIM € YacT OT MHOro6pPOoIHK
B3aMMHOCBBP3aHN MPOLLECH, BKIOYBALLM EMUCUUTE Ha
3aMbpCUTENIN, TEXHUTE XUMUYHWU TpaHCchopmaumm W
MOrbWAHNA, KaKTO M Bb3AeWCTBMETO WM  BbPXY
3eMHaTa NOBbPXHOCT. MHTepecbT Kbm M3yyaBaHe Ha
HeraTMBHMTEe edeKTU OT OTAaraHMA Ha BKMCeNABalm
BELLEeCTBA upe3 BaneX (T.HApP. KWCENUHEH AbXKA)
NPoAbAXKaBa U B HaWM AHWU. EgHa OT NpuumnHKTE e, ye
HaMa/ifiBaHETO Ha CepHWTe EMUCUU He BOAM B CbluaTa
cTeneH [0 HaMasfABaHe Ha OT/araHeTo Ha nofa-
Kucenssalum sewectsa (Bbavesa, 2022).

Llenta Ha ToBa wu3c/nedBaHe e p[a Ce Hanpasu
3a4bn60YeH aHaNM3 HA eMUCUWUTE Ha CepeH AMOKCUA,
(SO,), asotHM okcuam (NOx) m amoHsk (NHs3) 3a
TeputopmATa Ha EBpona, BasKaHCKMA MNOAYyOCTPOB W
Bbarapua 1 aa ce NOTbPCKU BPb3Ka CbC CTOMHOCTUTE Ha
pH Ha BaneXxute B bbarapuma.

MeTtoponorusa u pesyntatu

B HacToALLOTO M3cneaBaHe ca U3N0A3BaHN AaHHM 3a
aecetroaunwweH nepuog (2010-2020r.) 3a:
- emucum Ha SO, NOx wm NH; ot EBponelickaTta
areHuUms 3a oKonHa cpepa (EEA);
- KOHueHTpaummn Ha SO, NO,, NOx BbB Bb3ayxa OT
M3nbaHUTEeNHaTa areHuus no okosHa cpeaa (MAOC);
- pH Ha Bane)a oT MmpekaTa 3a XMMUYECKMUA CbCTaB Ha
BanexuTte Ha HUMX (meteo.bg).

B Hauyanoto Ha wuscneaBaHua nepwuog (2010 r.)
emucumte Ha SO; n NOy ca 3HAYMTENHO MO-BUCOKWU OT
Te3n 3a 2020 r. (¢ur. 1 n 2). Obwo emucuute Ha SO, B
EBpona ca Hamanennm c¢ 39%. Emucmute NOy ca
Hamanenu c 35%. Mo oTHoweHne Ha emucumTe Ha NH3 B
EBpona ce Habnwopgasa ysenuMyaBaHe ¢ 25,9% 3a
nepuoga ot 2010 po 2020 r. 3a bovarapua TOBa
ysenuyeHue e ¢ 9.1%.

HanpaBeH e aHann3 Ha emucmnte Ha SO, NO, 1 NH3
no cexktopu 3a bbvarapua. Ha ¢urypa 3 kato npumep ca
nokasaHu pgaHHute 3a NHs. Emucumnte Ha NH; ot
3eMefle/ICKMA CEeKTop Ce yBesMyaBaT, 3a pas/iuvka oT
Te3un OT MHAYCTpUATA.

B ponbiHeHMe e noTbpceHa Bpb3KaTa Ha pH Ha
BanexuTe ¢ KoHueHTpauuute Ha SO, NO, NOy BBB
Bb3ayxa 3a Codusa, Mnosans n PoxxeH. Ha dpurypa 4 ca
WAOCTPUPAHU paHHMTe 3a Codua. CToMHOCTMTe 3a
CcepeH OMOKCUMA U a30THU OKCUMAWM Ca MO-BUCOKWM npe3
nocnegHute 5 rogMHM B CpaBHEHWE C HA4yanoTo Ha
M3cneaBaHUA Nepuos, KOeTo BEpPOATHO € MpuyMHa 3a
No-HUCKUTE CTOMHOCTM Ha pH Ha Banexa.
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durypa 1. EMmncun Ha SO, B Typuma u Ha bankaHuTe
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durypa 2. Emmncnn Ha NOy 3a EBpona
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durypa 3. EMmucnn Ha NHs no cektopu B bbarapusa
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durypa 4. Bpb3Kka Ha pH Ha BaneXute c KOHLEH-
Tpaunute Ha SO, NO,, 030H BbB Bb3ayxa B Copus

Jluteparypa

Bbnuesa, /1., Benesa, b., Xpwuctosa, E. (2022).
M3cnepBaHna BbpXy npouecute Ha MpPeHoc u
Aenosvums Ha atmocdepHM  3ambpcuTenn B
Bbarapua — KpaTbK 0630p (1-32). B: ATmocdepHa
aenosvumsa B bbarapua (pea. E. Neopruesa u E.
XpucToBa). Copua: XepoH MNpec OO, ISBN 978-954-
580-394-9



Bannpauma Ha meToam 3a onpeaenAaHe Ha KOMMNOHEHTUTe Ha C/1bHYeBaTa pagunauua

no mogenHu gaHHu ot mogen WRF n gaHHM 32 NpoabAXKUTENTHOCT Ha CIbHYEBOTO FpeeHe
B. MaHeBa-lNeTpoBa*

[enaptameHT ,MeTeoponorua“, HaumoHaneH MHCTUTYT N0 METEOPOIOrUA U XNAPOIOTUA
Kno4yoBu aymu: akmuHomempus, ModenupaHe, oUeHKa Ha 2pewiKkama
*email: vanya.maneva@meteo.bg

BvBeageHue

AKTUHOMETPMYHATA Mpexa B bbarapua e cnabo
pasBuUTa — U3MeEPBaHMA Ce NPOBeXAaT CamMoO B YeTupwu
CTaHUMM B CTpaHaTa. Mo Tasn npuynHa e Heobxognumo
Ja ce paspabotBaT MeToaM 3a onpeaensHe Ha
KOMMOHEHTUTE Ha CAbHYeBaTa pagMauMA 33 panioHM,
KbOETO HAMA npeku uamepsaHua. B HacToawoTo
um3cnedBaHe ce  MpoBepABa  Bb3MOMXHOCTTa 33
M3MNoN3BaHe Ha JaHHW, mogenupaHn ¢ mogen WRF, u
OaHHM 33 NPOABLIKUTENIHOCT Ha CAbHYEBOTO rpeeHe 3a
onpefensaHe Ha CnbHYeBaTa pagmauma B mecta 6es
npekn usmepBaHuAa. OueHABa ce TrpewkKkata npu
npunaraHeTo Ha pABaTta MeToda, KaTo MoJiyYyeHuTe
pe3ynTaTn ce CpaBHABAT C PeasHU AaHHU, U3MEPEHU B
aKTMHOMETPUYHA CTaHuMA OT Mpexkata Ha HUMX.
[aHHuTe 3a 3axpaHBaHe Ha mogen WRF ca B3etu ot
6a3aTa AaHHM Ha GFS, a gaHHWUTEe 3a NPOABAKUTENHOCT
Ha C/TbHYEBOTO rpeeHe ca oT 6asaTa gaHHK Ha HUMX.

MeTtoponorusa

M3nonssaHuTe B pa3paboTKaTa AaHHK ca ABa BMAA —
MOZEe/IHM AaHHUM 3a CNbHYEBa pagmaums, noayydeHu ot
moaen WRF (Powers & Co-Authors, 2017), n gaHHu 3a
CNbHYeBa paguaums, U34nCIeHn Ha 6a3sa
NPOAB/IKUTENHOCT Ha CIbHYEBOTO rpeeHe (Gopinathan,
1988). MonyyeHuTe OT [ABaTa MeTO4A [JaHHWM ca
CPaBHEHM C [JAaHHM OT aAKTUHOMETPWYHA CTaHLMA.
Mogaen WRF (meTog, 1) e ,,3axpaHeH” ¢ agaHHu oT GFS, a
meTog 2, KOWTO ce oOcCHOBaBa Ha ,MpoOCTH
matemaTuyeckm  GOpmyaM 3@ M3YKUCAABaAHE  Ha
cnbH4YeBaTa paguauma“ (Angstrom, 1924) ce ,,3axpaHBa”
C laHHM 33 NPOAB/IKUTENHOCT Ha CTbHYEBOTO rPeeHe.

Pe3syntatu u ussoau

Ha ¢urypa 1 e npeacraBeHo rpaduyHO CpaBHEHUETO
MeXay nosydyeHute pgaHHu ot mogen WRF (3a
MOAEeNIMPaHeTO Ha AaHHUTE ca U3MOJI3BaHM 3 CXxemu, C
KOWUTO ce onpeaens CbHYeBa paguaums oT mogena) u
OAHHM, UW3MEepeHM B MNpM3eMHa aKTUHOMETPUYHA
CTaHumA. Llenta Ha cpaBHeHMETO e Ja ce NpoBepu Kos
OT CXeMWTe faBa Hal-g06pw pesyntati. B tabauua 1 ca
OafeHU NOJIYYEHUTE PA3INKU MEXAY W3MepeHuTe U
MoAenunpaHuTe AaHHWM C Len Aa ce MOKaXe C Kakea
rpewka paboTu BCAKa OT cxemuTe.

250
200
150
100

50

0 5 10 15

....0-+.« Real data

Scheme 5 cee-@--- Scheme 14

durypa 1. ChbHYeBa paguauma — cpaBHEHUE
Ha MOZENMPaHU U U3MEPEHWN LaHHU

Tabanua 1. Fpewka Ha MeToaa Ha OLeHKa

Err Sch 1 (%) Err Sch 5 (%) Err Sch 14 (%)

8.80 8.54 7.72

MonyyeHnTe pe3ynTaTv NOKA3BaT, Ye OTKIOHEHUETO
Ha moaen WRF e ot nopaabka nog 10%.

bnarogapHoctn: Ha pa-p AHTOH [leTpoB, Ha uuMiTO
KomntoTbp 6e nycHat mogen WRF, 3a ga moxe ga ce
MmogenunpaT AaHHUTe, Heobxoaumm 3a paspaboTKara.

Nurepatypa
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Powers, J. G., and Co-Authors (2017). The Weather
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U3scnepBaHe Ha AMHaMMKaTa Ha KOHUEHTpaunmnTe Ha HAKOU OCHOBHU 3aMbBPCUTENU

B aTmocdepHua Bb3gyx Ha CToAnuHa o6LwmHa
I. Uekos™?”, E. Xpucrosa?

!NenapTtameHT ,MeTeoponoruna”, HaumMoHaneH MHCTUTYT MO METEOPONOrUA U XMOPONOrUA
2 NlenaptameHT ,,MTPOrHo3N N MHPOPMALMOHHO obcayXKBaHe”, HaluMoHaneH MHCTUTYT N0 MeTeopPOoorma 1
Xuaponorua
KnouoBu Aymu: ammocgepHu 3ambpcumesnu, memnepamypa, 8Amuvp, 2padcka cpeda
*email: georgi.tsekov@meteo.bg

BvBeaeHue

Codwua, Han-ronemuaTt rpag Ha bbarapus, e Ha 14-0
MACTo no 6pon Kutenn B EBponenckns cbo3 —
1 399 286 pywm (https://www.nsi.bg). ETo 3awo
KOHTPO/MBT Ha KayecTBOTO Ha Bb3gyxa € OoT
NMbpPBOCTENEHHO 3HAYeHMe 3a 34PaBETO Ha KuUTenute
My. 3apagu  oporpadckute M KAMMATUYHUTE
0COBEHOCTH, KaKTO W  3apagu  MHOFOYUCNEHOTO
HaceneHue B Codua yecto ce HablogaBa npesBuLaBaHe
Ha CpeAHOAEHOHOLWHWUTE HOPMM Ha HAKOW BMAOBE
3ambpcuTenu. Llenta Ha Ta3un pabota e ga ce Hanpasu
aHanM3 Ha [AMHAMMKaTa Ha KOHLUEHTpauuuTe Ha
OCHOBHM 3ambpcutenm (PrYyg, ©MY,s, CO, NO, 03, NO,,
SO, 1 6eH3eH) B aTMochepHMsA Bb3AYX MO AAHHU OT
cucTemaTa 3a cnefeHe Ha KavyecTBOTO Ha aTmocdepHuma
Bb3ayx (KAB) KbM M3nbaHUTENHATA areHUMs Mo OKOJIHa
cpega (MAOC) 3a nepmoga 01.01.2021 r. — 30.06.2023 r.

MeTtoponorua

B wu3cnepBaHeTo ca M3NON3BaHW CpefHOYaCOBWU
CTOMHOCTU 3a KOHUeHTpauuuTte Ha ®MY,o, dNY,5, CO,
NO, 03, NO,, SO; 1 6eH3eH, KaKTo U METEOPOIOTUYHUTE
napameTpu TemnepaTypa, OTHOCUTE/IHA BJIAXHOCT Ha
Bb3/yXa, MOCOKA M CKOPOCT Ha BATbPa B aBTOMATUYHMU
M3MmepBaTe/HM cTaHuMn B ,,Mnagoct”, , Xunogpyma“ u
Konutoto (Butowa) Ha WMAOC. O6paboTeHuTe AaHHM
obxBalaT cpegHo oKono 96% mam Hag 21 000 yaca ot
pasrnexaaHus nepuog,. Ypes copryep 3a CTaTUCTUYECKM
aHanu3 (Statistica 6.0) rpadmyHO ca U3BeAEHN CE30HHM,
OEHOHOWHN W CegMUYHM  pasnpeneneHns W 3aKko-
HOMEpPHOCTM Ha HWBaTa Ha KoHUeHTpauua. MNopaan no-
[0OpOTO  KAyecTBO Ha M3mMepBaHe 33 CTaHUMA
,Mnapoct” ca nonsBaHW METEeOPO/IOrMYHU [AHHM OT
(AMC) Vaisala Ha HUMX.

Pe3syntatu u ussoau

M3cneaBaHM ca  KopenaumoHHWUTE  3aBUCUMMOCTM
MeXAy OTAENHUTE 3aMbPCUTENN U METEOPOIOTUYHUTE
enemenTu/napamerpu. 3a ,Xunogpyma“ Hai-ronama
CTOMHOCT Ha KoeduumeHTa Ha Kopenaums R=0.89 ce
nosnyyasa mexay 6eH3eH u asoteH okcug. O4vaksaHo,
rofAmMa CTOMHOCT Ha KoeduUMEeHTa e M3uMc/ieHa 3a

Bpb3Kata mexay ®MNYyp wu  PNYs - R=0.88.
Temnepatypata e B HaW-rofamMa 3aBUCUMOCT C
M3MepeHMTe HMBA Ha beH3eH C oTpuuaTeseH

KoedmumeHT R=-0.48. 3a crtaHuma ,Mnagoct” Hali-

3HaAYMMa e KopenaumaTa mexay 6eH3eH 1 a30TeH OKCUA,
— R=0.77, a 3a 6eH3eH M TemnepaTypaTa Ha Bb3ayxa
R=-0.69. beH3eHbT ce NpoaBABa KaTo 3ambpcutena ¢
Hall-gobpe u3paseH roAuWeH Xo4 W 3aBUCMMOCT OT
TemnepaTypaTa. 3a cTaHUuMA KonuToTo KopenaumoHHuTe
KoedULMEHTU Ca OTHOCUTENHO MasikW; Tam BUADBT U
KOHUEHTpaLMATa Ha 3aMbpCuTens 4YecTto 3aBUCAT OT
cuiaTa U NOCOKaTa Ha BATbPA.

MoTBbpKAaBa ce BAUAHMETO HA METEOPONOTMYHUTE
YC/IOBUA U aHTPOMOreHHMTe GpaKkTopu BbPXy KayecTBoTO
Ha aTmocdepHus BB3AYX B rpagcka cpefa. ToBa Han-
[ob6pe nmun B AHUTE OKos10 HoBaTa 2023 roamHa, KoraTo
B palloHa Ha CTOAMLATa BPEMETO € MNOYTU THUXO,
TemnepaTypHata WHBEPCUA € NPOAb/KUTENIHA U B
KOMBMHaUMA C EMUTUPAHNUTE 3aMbPCUTENN OT BUTOBOTO
oTonsieHve, TpaduKa M MON3BaHATa MUPOTEXHMUKA,
HMBATa Ha KOHLLEHTPALMM Ha BCUYKU 3aMbpPCUTENN Ca
Hall-BUCOKM 3a Lenuns pasriexaaH nepuoa. 3a apyrure
OHW C Hal-BMCOKM KOHLEHTpaUMM ca pasriesaHn u
ONUCaHU CUHOMNTUYHUTE OBCTaHOBKM.

OcpefHeHU ca CTOMHOCTUTE Ha KOHUEHTpauunuTe no
OHM OT cegmmuaTta M pesyntatuTe ca NpeacTaBeHu B
rpaduyeH BuAa, 3@ BCEKM eauH OT pasrnexpaHuTte
3ambpcuTtenn (our. 1). 3a pasrnexgaHua nepuos,
Hefena e AeHAT OT cegMuuaTa € Hal-HUCKU cpeaHu
KOHUEHTPALUMKN HA BCUYKM aTMOCHEPHU 3aMbpCUTENMN.

CpeaHa KoHUEHTPauMA Ha @MY, B AHWTE OT ceammuara
3anepuona 1L2021-V1.2023

(ug/m’)

o L
MOHEAENHAK n
BTOPH MK HETBBPTBIK CBBOTA

durypa 1. dMNY508 AHUTE OT ceammuaTa

bnaropgapHocTtu: ABTOpUTE M3KasBaT 6ﬂar0,£|,apHOCT Ha
M3nbnHuTeNnHata areHUMA NO OKOJIHA cpeda 3a
npenocrtaBeHnTe AaHHW.

58 Xunapyma
Konutato
BEG Mnapocr



CpaBHI/ITeJ'IeH AHAJIN3 HA METCOPOJIOI'HYHH NMMaApaMETPH, MOJYIECHHA OT Haﬁ.]IlO)]eHI/Iﬂ H

MojeupaHe ¢ Me3oMama0Husi MeTeopoJiornden moaea WRF
A. Tlerpos!”, H. Heiixosal, P. Heiikopa!

!NenaptameHT ,,MeTeoponorua“, HaumoHaneH MHCTUTYT N0 METEOPOIOrMA U XUAPOOTMA
Kntovosun gymu: WRF, nocoka u ckopocm Ha eamvpa
*email: anton.petrov@meteo.bg

BvBeageHue

3apayaTa Ha M3CneABaHETO e Aa ce onpeaenu aanm
€ Bb3MOMHO W  [IOKOAKO €  MPUIONKUMO
M3MNON3BaHETO Ha Me30MallabHuA MeTeoposorMyeH
mogen WRF (Weather Research and Forecasting)
KaTO CpeAcTBO 3a METEeOPONOrMyHo obesneyaBaHe
Ha MOZenn 3a 3ambpcABaHe Ha aTmochepHus
Bb34yX. 3a LeNTa e HanpaBeH CpaBHUTE/eH aHanu3
MeXAy BATbpa, U3MepeH B CUHOMTUYHATA CTaHLMA B
HUMX — Codus, n To3u, mogenupaH ¢ WRF, 3a
HAKONKO wu3bpaHuM nepuoga. OCHOBHOTO npea-
NOJIOXKEHME €, Ye aKo Mma [06po CbOTBETCTBME
MeXAy M3MepeHu U MOoAeNvpaHu AaHHUM B eaHa
TOYKa, TO MoAesIHMTe pe3yaTtaTi 6muxa 6unn BanuaHun
N NPUNOXKMMU 33 UANaTa uscnensaHa obnacr.

MeTtoponorusa

B  nporHocTMYHMA  Moaen €  M3MoA3BaH
dn3nyHUAT naker “CONUS”, KonTto e Hal-yecto
M3No0/I3BaHUAT U MPOBEPSABAH B MpaKTuKaTta (Janjic,
1994; Thompson et al.,, 2008). MbpBOHaYaNHUAT
aHa/M3  BKAOYBA TbpPCEHE HA  KOpenaumoHHM
33aBUCMMOCTU U CPaBHEHWE Ha PO3UTE Ha BATbPA 33
BCEKW OTAEe/IeH nepuoa,.

Pe3synrtatu u nssogu

CpaBHeHMeTo nokassa, 4ye WRF Mma 3asueHun
OYaKBAHWA B CTOMHOCTUTE Ha CKOPOCTTA Ha BATbpPA
(¢ur. 2). Mo oTHoweHMe HaA nocokaTa cHOpHO 3a
BCUYKW Nepuoan pesyntatute MNOKa3BaT MHOro
HWUCKa Kopenauma (R=0.43, ¢ur. 1).

MNooTtaenHo, 3a BCeKM nepuoa ce MoJayyasa
3HAUYUTENHO Pa3MUHABaAHE MeXAy MoAennpaHua m
nsmepeHua BATbP. BcMuKM paHHWM, B3eTU 3aedHo,
obaye pasaT no-fobpo  CbBMNAAEHME,  KOETO
O3HayaBa, Ye 33 Ue/AUTe Ha AUCNEPCUOHHO
moJennpaHe e HaNOXWUTeNHO Ja ce u3nonssear
ycpegHeHn paHHu ot WRF 3a no-npogbakuteneH
nepuoga ot sBpeme, Hanpumep 1 roguHa.

[lvarpama Ha pa3ceiiBaHe Ha MOAenupaHaTa U usMepeHa
nocoka Ha BaTbpa, Cocusa, 15614

Bpemesu nepuos: c6opeH 0T BCU4KM Nepuoan

250 1 m?

i B

e ?@ u+§1

150 &ﬁ !
100 L

1"'?
A
P

o

-
+_¢-‘x*+ ++

Mopenupana ¢ WRF nocoka [°]
S
3

v
o

i

t
B
el

T+
5

HETE PR 4

o

0 50 100 150 200 250
Wsmepena nocoka [°]

w
=3
[S]
w
o
(=]

durypa 1. narpama Ha pasceliBaHe
Ha Mocokata Ha BATbpa

Po3a Ha sogenupanus ¢ WRF asTup, Copus, 15614
N

14.8%

a) 6)

durypa 2. Po3u Ha usmepeHus (a) n
Ha mogenupanusa ¢ WRF (6) BaTbp

BnaropgapHocTu: ToBa M3cienBaHe e OCbLLECTBEHO B
pamkuTe Ha npoeKkT NeKM-06-H34/9 ot 19.12.2019 .,
duHaHcupaH o1 PoHa ,,HayyHu nscnepsaHma“.

Nutepartypa

Janjic, Z. (1994). The step-mountain eta coordinate
model: Further developments of the convection,
visc. sublayer and turbulence closure schemes,
Mon. Wea. Rev, 122, 927-945.

Thompson et al. (2008). Explicit forecasts of winter
precipitation  using an  improved  bulk
microphysics scheme, Part Il: Implementation of
a new snow parametrization. Mon. Wea. Rev.
136, 5095-5115.



CpaBerenHM nimepBaHuUA Ha aTMOCd)epHMﬂ depo30/,1 h BUCOYUNHATA

Ha aTmocdepHUA rpaHnyeH cnoii B8 Copua n Kpymosrpapg npes onm 2017 r.
H. Kones!", M. CaBos?, M. Konaposa?, /1. lambos?, K. Bacunes?

IMuHHO-reonoxkn yHusepcutert ,,Cs. MBaH Puackun”
2HaumoHaNeH MHCTUTYT N0 METEOPONOTUA U XMAPONOMUA
30vHam Npewbe MeTanc Kpymosrpag EAJl, Bbarapua

Kniouosu aymu: ceilometer — obsiakomep, ammocgepeH 2paHu4eH caoli, aepo3osn, PM10

*email: nic_ k@abv.bg

BvBeaeHue

MpeacraBeHn ca pe3yaTaTn OT KOMNAEKCHO nscnenBaHe
Ha aTtmocoepHMA aepo3o/s WM BUCOYMHATA  Ha
atmocdepHua rpaHudeH cnoit (AFC) B Codua wu
Kpymosrpag, npes tonu 2017. B HacToswarta pabota
BUCOYMHaTa Ha AlC ce onpefgena OT AaHHW C BUCOKa
BpeMeBa M NPOCTPAHCTBEHA pa3genuTesiHa CnocobHOCT,
nosy4yeHn ot cennomeTbp (obnakomep). Ekcne-
PUMEHTA/IHX pe3ynTaTu OT M3MEepPBaHMA Ha MacoBaTa
KOHLUEHTPaAUMA Ha 4acTuumM B aTmochepHUsa Bb3AyX,
npoBefleHN B AHU C KOHBEKTUBHW YC/IOBUA MpPE3 AU
2017 r.,, ca aHanAu3MpPaHM CbBMECTHO C MeTe-
OpPONOrNYHMUTE napameTpu U BUCOYMHATa Ha AIC,
nosiydeHa oT HabnwgeHua n mogennpaHe. [JaHHuTe ot
cennomeTbp M nasepeH 6posy Ha yactmum (LPC) ca
aHanu3upaHu, 3a ga ce onpeaenun gHeBHaTa CTPYKTypa
M GopMUpaHETO Ha aepo3o/sHuA cnoi Hag Codua wm
Kpymosrpag,. NMpunoxeH e mogenst HYSPLIT cbBmecTHO
¢ WRF-GDAS 3a npocnegasaHe Ha obpaTHuTe
TPAEKTOPWUM Ha NPEHOC U MOZeNHaTa BUCOYMHaA Ha AlC.

MeToponorusa

MNpoBeseHn ca w3mepBaHMA C  obnakomep,
Ceilometer (Jenoptik CHM 15k), pa3snonoxeH B
BopucoBata rpagunHa B Codusa, cbc cneynduKkaumm:
M3TOYHUK Ha cBeTanHa — Nd:YAG nasep c Ab/KUHA Ha
BbAHaTa 1064 nm 3a onpeaensHe Ha BMCOYMHATA Ha
ATC u c npeHocum flasepeH 6posy Ha yactuum — LPC
BQ20 (TROTEC) c KaHanu 3a pasmep Ha yactmumTe 2,5
pm 1 10 pm 3a M3mepBaHe Ha MacoBaTa KOHLUEHTPaLMA.
M3nonssaHn ca mogenute HYSPLIT n WRF-GDAS,
paspaboteHn ot ARL-NOAA, c nmomolita Ha KouTO ce
onpeaena No MoAeNHU AaHHW BUCOYMHATaA Ha AlC 3a
ABaTa rpaZla U ce CpaBHABA C pPe3yaTaTuTe, NOy4YeHU OT
celnomeTbpa.

Pesyntatu u nssoam

ToBa wu3cnepBaHe nNpeactaBa  pe3yntatm  oOT
KOMMNAEeKCHW ekcnepumeHTn B Codua n Kpymosrpag, 3a
OUeHKa Ha Bpb3kata Ha AIC u onTUYHMUTE K
MMUKPOPU3UYHM  XapaKTEPUCTUKM HA  aTmocdhepHus
aepo30/ C NMOMOLLTa Ha YCTPOMCTBa 33 AMUCTAHLMOHHO
HabnlogeHWe, M3MepBaHMA Ha MACTO W MOAE/HM
OaHHU.

GDAS STABILITY PLOT
atftude 41 47 Longiude; 25 65

(b) ™ G : SRR (©)
durypa 1. CurHanu ot obnakomep CHM 15k, nonyyenm Ha 06.07.2017
r. 8 Copusa (a), u» mogen WRF-GDAS — nporHosa 3a BucoumHaTta Ha AlC

3a (42.65N, 23.38E) Codmsa (b) n (41.47N, 25.65E) Kpymosrpag, (c)
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durypa 2. KoHueHTpauma dmHM npaxosu yactuum PM10, Temnepatypa
M OTHOCUTE/IHA BAaXKHOCT Ha 06.07.2017 r. 8 Codua n Kpymosrpaza

3a aBata rpaga HabnwgaBaHaTa BMCOYMHA Ha AlC
Bapupa oT 1000 go 2000 m 3a eKkcnepumeHTanHuUTe
AHW. To Bpeme Ha eKCnepumeHTanHuUTe U3CneaBaHuA
M3MEepEeHUTe KOHUEHTpauuu Ha dactuum (PM10) B
Codusa ca ot 20 Ao 40 pg/m3. 3a paitoHa Ha Kpymosrpag,
Te ca mexay 2 u 10 pg/m3, KouTo MmoraT ga ce
pasrnexKaaT Kato ¢oHOBW, Tbil KaTo M3MepBaHMATa ca
HanpaBeHW MNpeAn HA4yasoTO HA eKCcnjaoaTaumAta Ha
MUHaTa ,,Aga Tene”.



BAvAHME HA MEeTeOPONIOrMUYHUTE YC/I0BUA BbPXY KOHLLEHTPALMUTE Ha OCHOBHU

aTMocdepHu 3ambpcutenm B rpag Codusa
H. Helikosa?, P. Heitkosa?, b. Benesa?, E. Xpucrosa'*

JenaptameHT ,MeTeoponorma“, HaunoHaneH MHCTUTYT MO METEOPONOTNA U XMAPONOrUA
Kntovosu aymu: @145, @144, Black carbon, PAHs, NO,, CO
*email: elena.hristova@meteo.bg

BbBepeHue

EAMH OT OCHOBHMUTE MHAMKATOPW 3a onpefensHe Ha
KauyecTBOTO Ha aTMOChEPHMUA Bb34YX € KONNYECTBOTO Ha
¢uHM npaxosu 4vactuum (PMNY) B atmocdeparta. Crep,
KaTo 6baaT emuTupanu, ®MNY npeTbpnaBaT PasAnYHM
XUMUYHU " éu3nyHn  TpaHchopmaumm nog,
Bb34ENCTBMETO HAa aTMOCHEPHM MPOLECU C Pa3/IMYEH
NPOCTpaHcTBEH Mmawab. B pamKuTe Ha NpPOEeKT
,CARBOAEROSOL” 3a nbpBuM nbT B bbarapus ca
M3cneaBaHM KOHUEHTPAUMUTE Ha BbINEPOAHM YacTULM
(yuepeH Bbrnepoa/Black Carbon, BC) # NOAULUKANYHM
apomaTtHu Bbraesogopoan (PAHs) sbB ®PMNY,s. Te ca
BbI/IEPOAHU CbeAMHeHWsa B aTtmocdepHUs aeposon,
NMoJy4eHU NPU HEMbJHOTO M3rapsHe Ha MW3Konaemwu
ropuea, 6uoropmBa u 6Guomaca. WM3mepBaHeTo MU
M3CNeaBaHETO MM € BaXHO 3apaau BpeaHuTe edekTw,
KOMTO OKasBaT BbPXy OKOJIHATa Cpefa W YOBELIKOTO
3apase.

MeTogon0rua U HAKOU pesynTaTu

Mpes nepuoaute  despyapu-mapt 2022 r.,
OKTOMBpU-HOoemBpu 2022 r. n peBpyapu-mapt 2023 r. B
LeHTpanHaTa meTeoponornyHa obcepsatopus (LMO)
Ha HUMX — Codwus, ca npoBeaeHM 3 eKCnepumeHTaIHN
KamnaHuu no npoboHabupaHe Ha PMNY, 5. AHaNM3BT Ha
CbabpKaHueTo Ha BC e n3sbpweH B HUMX — Codus, ¢
MHcTpymeHTa MABI (Multi-wavelength Absorption Black
Carbon Instrument). 19 PAHs cbeanHeHus BbB @MY, 5 ca
aHanunsmpaHu ¢ GC—MS/MS B YHusepcuret ,Mpod. a-p
AceH 3natapos” — byprac (Hristova, 2023). 3a
nm3cnefBaHe Ha B3aUMOBPDB3KUTE MeXAYy CpeaHo-
OHeBHUTe cTohHoCcTM Ha ®MY,s, BC u PAHs u pgpyru
aTMochepHM 3ambpcuUTenn ca M3Mos3BaHW AaHHM 33
®MY50, NO,, CO, Benzene, nsmepenu B ctaHuma Codua —
Mnagoct, Ha MAOC. 3a oueHKa Ha BAMAHMETO Ha
METEOPO/IOFMYHUTE NapaMeTPU BbpPXY 3aMbpPCABAHETO B
rp. CodumAa ca M3Non3BaHU AaHHM 33 CKOPOCT M MOCOKa
Ha BATbpPa, TemnepaTtypa 1 KoNmM4ecTso sanex ot LLMO.

CpaBHeHM ca pasnpegeneHusaTa Ha aTmocdepHute
3ambpcuTenn 3a TpuTe nepuoga, YCA0BHO HapeyeHu 1,
2 u 3. Kato npumep Ha ourypa 1 ca npeacraBeHM
CPaBHEHWA HA KOHUeHTpaummte Ha BC u ®MY,s ¢
nomouyTa Ha violin plots. 3a nepuog 2 ce Habnwogasat
No-BMCOKM CPeAHM U MaKCUMAIHM CTOMHOCTH, KaTo M 3a
ABaTa  3aMbpCuTeNa  Hal-BMCOKM  CTOMHOCTM  ca
mamepeHn Ha 14 n 15.11.2022 r. Ha cbwuTe Aatv ca
M3MEPEHN HaAM-BMCOKM KOHUEHTpauum u 3a @MYy u
SPAHs. CuHONTMYHATa OOCTAHOBKA 33 Te3n AHM ce
XapaKTepusnpa € MOHMXKEHA TemnepaTypa Ha Bb34yxa,
Cnab BATbP, BMCOKA OTHOCUTENIHA BAAXKHOCT U
Ha/IMYNETO Ha MHBEPCHUA.

40

w
o

PM s (g/m*)

X
o

®urypa 1. CpaBHeHue Ha TpuTe nepmoga 3a BC v ®MNY, 5

AHanusnpaHu ca n obeauMHEeHUTe [AHHM OT TpuUTe
nepuoaa. ®MY,s, BC u PAHs umaT BUCOKM Kopenauum
nomexay CW, KakKTo U C OCTaHanauTe pasrnefaHu
aTmocdepHu 3ambpcuTenu. BaunaHueTo Ha
METEOPO/IOTMYHUTE MapaMeTpPU BaneX U BATbP BbpXY
BC e nokasaHo Ha ¢urypa 2. Ha rpadumKkata oT/1aBO ca
npeacrtaseHn 6Hokcnnotose 3a BC B aHuTe 6e€3 u ¢
Banex. He ce HabnopaBaT 3HaYMMM Pa3IMKU Mexay
KOHUeHTpaunnute Ha BC B aHWUTe 6e3 BaneX U cbC cnab
BafeX, AO0KAaTO Npu BaneX Hag 2 MM W3MepeHuTe
CTOMHOCTM ca No-HUCKWU. OT posaTta Ha 3aMbpCABaAHETO
(dpur. 2, aacHo) ce BuKAaA, Ye MOCOKaTa Ha BATbpa Npu
BMCOKUTE KOHLEHTPaLuK Ha BC e oT 3anag, a npu Han-
BMCOKUTE € OT tOroM3TOoK. Hall-HUCKM KOHLUEHTpauuu ca
N3MepPEHU NpU BATHP C U3TOYHA KOMMNOHEHTA.

Precip=0  O<Precip<2  Precip>2

durypa 2. CpasHeHue Ha BC npu aHM 6e3 1 ¢ Banex
(nABO) M po3a Ha 3ambpcABaHETO (AACHO)

bnaropapHoctn: ToBa M3cneaBaHe e OCbLLECTBEHO B
pamkute Ha npoekt Ne KM-06-H34/9 ot 19.12.2019 r.,,
¢dvHaHcupaH ot PoHpA, ,HayuHu nscnepsaHuna”.

Nurtepatypa

Hristova, E., Veleva, B., Naydenova, S., Veli, A., Mustafa,
Z., Gonsalvesh-Musakova, L. (2023). PAHs and Black
Carbon in Urban Air Particulate Matter in Bulgaria.
In: Dobrinkova, N., Nikolov, O. (eds). Environmental
Protection and Disaster Risks. EnviroRISKs 2022.
Lecture Notes in Networks and Systems, vol 638.
Springer.



Ce30HHHU CI'IEIJ,VI(IJVIKM B CbAbpPXKaHUNETO Ha NOIMUUK/TUYHU apPpOMaTHU Bbraesoaopoaun

B aTMmocdepeH aepo3on B ob6wmHa Byprac
C. HaiigeHosa, A. Benn?, 3. Myctada?, A. Aumuntpos?, /1. FoHcansew>*"

!KaTteapa ,Ekonorva n onassaHe Ha oKonHata cpeaa”, YHusepcutet ,Mpod. a-p AceH 3natapos” — Byprac
2lleHTpanHa HayuHoM3cneaoBaTescKa nabopaTopusa, YHusepcutet ,Mpod. A-p AceH 3naTtapos” — Byprac
3KaTepgpa ,Xummna“, Yunsepcutet ,Mpod. a-p AceH 3natapos” — byprac
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*email: lenia_gonsalvesh@abv.bg; lenia_gonsalvesh@uniburgas.bg

BbBeaeHue

MNpe3 nocnegHuTe roAuHW 3apagn  3HAYUTESTHOTO
B/IMAHWE BbPXY OOLLECTBEHOTO 34paBe 3aMbpCABAHETO
Ha Bb3AyXa ce NpeBbpHa B TeMa OT BceobL, MHTepec. 3a
Bbarapua ¢pmHuTe npaxosu Yactmum (PMYio n ©MY2s) ca
€AHW  OT  Hal-npobnemHuTe  3ambpcuTenn  no
OTHOLWEHWEe Ha YOBELWKOTO 34paBe, KaTo MNO-MajKkute
YacTMuM MMmaT Mo-CePMO3HO Bb3AENCTBME MOpaau Mno-
ObNOOKMA MM  AOCTbN B AMXaTeNnHaTa cuctema Ha
YOBEKa M MO-HaTaTbWHO MPOHUKBAHE B KPbBOHOCHaTa
cuctema. HeratueHute 3apaBHu edpektn Ha PMNY obave
Ca CBbP3aHN He CamO C TEXHUA pasmep, HO U C TEXHUTE
KOHLLEHTPaLUMKM, MNOBBPXHOCTHM CBOWCTBA, XWMMMUYEH
CbCTaB M Pas3/INyYHKU B3aumogencremna. EgHoBpemeHHOTO
npocneaAsaHe Ha KoOHUeHTpauuAta Ha PMNYzs m Ha
TeXHMUA XMMUYEH CbCTaB € OT CbLLECTBEHO 3HayeHue 3a
MAEHTUPUUMPAHETO Ha U3TOYHUUMTE HA emMucum,
onpefenAaHeTo Ha KavyecTBOTO Ha Bb3AyXxa W Herosure
34paBHN  edeKTM U Cb3AaBaHETO Ha edeKTUBHU
nporpamu 3a KOHTPO Ha 3aMbpPCABaAHETO.

EKkcnepumeHT 1 pesyntatu

ToBa wu3cneaBaHe 06XBaWa eKCNEPUMEHTA/THU
KaMnaHuu, NpoBeeHN Npe3 BCUYKM Ce30HU Ha 2021 r. 8
WeCT pPas/NMYHKU NyHKTa Ha obuwuHa byprac, B T.4. KB.
y2AdonHo Eseposo” (42°31'11.7"N, 27°21'36.3"E), K-
,Nasyp” (42°29.621N, 27°28.331E), AWUC ,Nasyp”
(42°30'18.2"N, 27°28'32.2"E), AUC LeHTpanHa rpasacka
yact (Ur4d), B8 pgBopa Ha MIEE ,K. ®dotmHOB”
(42°29'50.4"N, 27°28'04.6"E). [poboHabupaHeTo w
aHanM3bT 3a PMY2s5 ca u3uano nogumHenun Ha bAC EN
12341:2014. U3nonssaHute $puUnTpM 3a npoboHabmpaHe
M aHaNM3 Ha NOAMUMKANYHU apOMaTHU BbrIeBOA0POAN
(MABwM) ca kBapuoBo BnakHectu Whatman® ¢ pasmep 47
mm, HaKaneHu 3a 8 yaca npu Temnepatypa 500 °C, 3a
ha ce wu3berHe MPUMHOC HA TpPeWwKM OT nacusHa
aacopbums B nabopaTtopHuTe nomeweHuaA. OueHeHu ca
KOHUeHTpaummnte Ha 19 MABu BbB PMY2s, B T.M.
naphthalene (Naph), acenaphthylene (Acy),
acenaphthene (Ace), fluorene (Flu), anthracene (Ant),
phenanthrene (Phe), fluoranthene (Fla), pyrene (Pyr),
benz[a]anthracene (BaA), chrysene (Chr),
benzo[a]pyrene (BaP), benzo[b]fluoranthene (BbF),
benzo[k]fluoranthene (BKkF), benzo[g,h,i]perylene
(BghiP), indeno[1,2,3—c,d]pyrene (IndP),
dibenz[a,hlanthracene (DahA), coronene (Crn), perylene

(Per) n benzo[e]pyrene (BeP),
onucaH B Naydenova et.al (2022).
MonyyeHnte  pes3yntatM  MNOKa3BaT, Ye  KOH-
ueHTpaummute Ha ®MY2s5 1 ®MNY25s acoummnpanum NABK ca
Hali-BUCOKW nNpe3 CTyAeH Mepuos Ha roAMHaTa,
XapaKTepusunpally ce C TeMnepaTypHa MHBEPCUA, KOATO
npegnonara  3agbpXKaHe U KOHLUEHTpMpaHe Ha
MbPBUYHN 3aMbpCUTENN BbB Bb3ayxa. Hall-3ambpceHa
no oTtHoweHwe Ha PMNY acouymmpann T[ABu e
LEHTpasHaTa rpajcKa 4acT, CbC CpeaHa CymapHa
KOHLUeHTpaunAa Ha MNABK, n3paseHa Kato TOKCcMYHa BaP
ekBuBaneHTHocT oT 1.89 (SD=1.29) ng m3, cneasaHa oT
K-C ,J1a3yp”“, cbC cpegHa cymapHa TOKCMYHa BaP ekBuBa-
NeHTHa KoHUeHTpauua Ha MABu 0,70 (SD=0,65) ng m=.
MpodunbT Ha pasnpeseneHne Ha PerncTpupaHuTe
MABM cbegMHeHUA B NYHKTOBETE € CXOAEH, KaTo B Hal-
BMCOKO CcbAbpyKaHue ca Pyr, Chr, Fla, BaP, Phe n IndP
(¢pwr. 1), 1.e. MABM c 4-apomaTHKM AapPa U OBMKHOBEHO
CBbp3aHM C emucun OT TOopuBHU npouecu. [lpes
OCTaHa/InTe Ce30HM KOoHUeHTpaumnte Ha PMNYas acoum-
upaHu MABK ca NpubAn3UTENHO efHaKBM B M3caen-
BaHUTE MYHKTOBE M Hag 8 NbTU MO-HUCKM OT Tesw,
peructpupanm B LMY Ha rpaga 3a 3MMHUA nepuog, KaTo
OTHOBO B HAM-BMCOKO CbabprKaHue ca Pyr, Chr u Fla.

nocpeacTtsBoM MeToa,

KoHUueHTpauwmA, ng m~*
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®urypa 1. Box-whiskers anarpama 3a nHamsmayanHute NABu
B LleHTpasHaTa rpaAcKka vacT Ha byprac, 3uma 2021 r.

OueHeHM ca W KOpenauuoHHUTE 3aBMCUMOCTU
MeXay  KoHueHTpauuute Ha [ABu wu  apyrun
3ambpcuTtenn. C uen wmaeHTMdMUMPaAHE HA OCHOBHMU
N3TOYHULIN Ha 3amMbpcABaHe ca NU34YNCNEHN
ANArHOCTUYHUTE CbOTHOLWEHMA Ha MABu.

BnarogapHoctu: ToBa M3cnenBaHe e OCbLECTBEHO B paMKuUTe
Ha npoekT HWX-407/2018, ¢uHaHcupaH oT PoHg HXAT —
YHusepcutert ,Mpood. aA-p AceH 3natapos”.

JNluteparypa

Naydenova, S. et al. (2022). Atmospheric levels, distribution,
sources, correlation with meteorological parameters and
other pollutants and health risk of PAHs bound in PM;s
and PMyg in Burgas, Bulgaria — a case study. J. Enviro. Sci.
& Health, Part A, 57, 4, 2022.
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M3non3BaHe Ha JaHHM OT ycayrata 3a MOHUTOPUHT Ha aTmocdepata (CAMS)
Ha nporpama , KonepHuK" 3a nporHo3u 1 aHanu3mn NO 3ambpcABaHE HA Bb3ayXa

B bbarapua — nbpeu pesyntatu no npoekt CAMS2_72BG
E. leopruesal’, E. Xpucrosal, X. Kuposa?, 1. AtaHacos?, A. Ctoiiuesa?, T. Cnacosa?, U. locnoauHos?, A. Metpos?®

!NenaptameHT ,,MeTeoponorua“, HaumoHaneH MHCTUTYT N0 METEOPOIOrMA U XUAPOOTMA
2[lenapTameHT ,,MPOrHo3un n MHGOPMaLMOHHO obcayxBaHe”, HUMX
KntouoBu Aymu: npoeHo3u, Mooesu, 3aMbpcasaHe Ha 8b30yxa
*email: emilia.georgieva@meteo.bg

BbBepeHue

Ycnyrute 3a MOHWUTOPUHr Ha atmocdepata (CAMS,
https://atmosphere.copernicus.eu/) npegocrasat AaH-
HM U MHPOPMAUMA 33 3aMbPCABAHETO B aTMocdepHuUs
Bb34yX Ha 6a3a CbBPEMEHHW YWUCAEeHW MOAenn ¢
AaCUMUAMPAHE Ha AaHHW OT HAa3eMHM U CaTeNUTHU
msmepsaHua. OT 2023 r. ekun Ha HUMX pabotu no
NbpBUA 3a CTpaHaTa NpPoekKT, duHaHcupaH oT ECMWEF no
nporpamara 3a HauMoHa HU cbTpyaHudectsa no CAMS.

Llenun, ocCHOBHM [,EeHOCTU M MeToaun

OcHoBsHa uen Ha CAMS2_72BG e pa ce n3nonssat
OaHHU 1 npoayKtm ot CAMS 3a npegocTaBAHe Ha
ajantupaHa uHbopmaums B 6AM3KO A0 peasHoTo
Bpeme (MpPOorHosu) 3a KOHLEHTpauMuTe Ha pPas/inyHK
3amMbpcuTenn 3a TEPUTOPMATA HA CTPaHaTa, KaKTo M 3a
AeTallin3MpaHe Ha MpPOrHoO3WTe [0 HUBO  rpaj,.
[enHocTuTe ca B cnefHWUTE HanpaBaeHWA — afanTUpaHn
nporHo3n 3a bvarapua, nporHosu 3a Mnosauns, aHanus3
Ha enu3oaM W MNONynApuM3MpaHe Ha pesyaTaTuTe.
M3nons3saT ce OCHOBHO MNPOrHO3W OT aHcambsiosuA
pervoHaneH mogen Ha CAMS 3a Espona (linkl) ¢
pesontouma  okono 10 km.  UHCTpymeHT  3a
AeTalin3mpaHe Ha nporHosute 3a [lnoBame Ao
pesontouma 250 m e nokanHata cuctema LAQMS
(Atanassov et al., 2006).

Mbpeu pesynTtatu

MpOorHo3um 3a KOHUEHTPALMKN Hag cTpaHaTa Ha P44,
®dMY,5, SO, 03, NO,, Kakto M NYyCTMHEH npax U
pa3nnYHN BMAOBE MONEHWU Ca Ha/IM4YHM B OMEPATUBEH
pexum Ha https://airquality.meteo.bg.

Kowyewrpanus wa 1425 [pg/m3] wa by -y~ st
Hmuﬂﬂ&lﬁ!nyﬂbgnﬂ. utc

®urypa 1. ®MNY, 5 (ugm3) — nporHosa 3a 22.02.24 06 UTC

MporHo3uTe ca 3a NOYacoOBU U AHEBHU CTOMHOCTM 3a
4 pHu Hanpea. Kato npumepwn, ¢urypa 1 nokasea
nporHosa 3a ®MY,s, a purypa 2 — NporHo3a 3a NoAeHu
OT e/1lWa, 33 KOHKPEeTEH AeH 1 Yac.

Monewn o7 eRwa M’siﬂ nrlsm HEo
Nporwasa ne ENS 38 23-02-2024, 15 UTC

durypa 2. NMoneHun ot enwa (grains.m=3) — nporHosa
3a23.02.24 15 UTC

durypa 3 nokasea aKTyanusupaHute B GIS cpepa
emucnn Ha dMYyp ot GuToBUA cekTop B MaoBaMB Npu
M3Mnon3BaHe Ha Nogxoa, ,,0T A0y Harope“.
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durypa 3. Emucun Ha @MYy (kg/h) oT ButoBMA cekTOp
8 Mnosgus

BnarogapHoctu: ToBa M3cnegBaHe € OCbLECTBEHO B
pamkuTe Ha npoekt CAMS2_72BG (2023-2024),
¢dunHaHcupaH ot ECMWEF no nporpama CAMS-NCP.

Nutepatypa

Linkl: CAMS regional model, available at:
https://atmosphere.copernicus.eu/regional-products

Atanassov, D., Spassova, S., Grancharova, D., Krastev, S.
et al. (2006). J. of Environ. Prot. and Ecology, 7, 260-
268.




yHuBepcaneH TepmMmazieH KIMMmaTtuyeH UHAEKC U BPb3KaTa MY CbC Ciyd4ante Ha UHCYNT

npes NATOTO BbB Bb3pacToBaTta rpyna noa 60 rognHu 8 rpag, Copusn
3. Cnacosa®’, L. AumunTpos?

! Aupekums ,Mpomouma Ha 3apase v npeseHuma Ha 6onectute”, HLO3A
2 lenapTtameHT ,,MeTeoponorua“, HaumoHaneH MHCTUTYT N0 MeTeOPONOTUA U XMAPOIOrUA
KntouoBu oymn: yHusepcaseH mepmasneH KAumamuveH UHOeKc, UHCYaAm, AAmo, 20pewiu 8baHU
*email: z.spassova@ncpha.government.bg

BvBeaeHue

KnumatnyHute uM3meHeHMA npe3 nociaegHuTe aece-
TMNeTMA BOAAT 40 HapacTBaHe Ha 4ecToTaTa,
npoABb/IKNTE/IHOCTTA U MHTEH3UBHOCTTA Ha ropewute
nepuoam B MHOTO PaoHU MO 3eMHOTO Kb/6o, B T. Y. U
Bbarapua. MpoabAKUTENHMAT TOMNJAMHEH CTpec ce
0Tpas3fABa HEraTMBHO Ha BCUYKU XOPa, BKAOYUTENHO U
Tesu B aKTMBHa Bb3pacT (nog, 60 roguHu).
YBe/nn4yaBaHeTO Ha C/llydyamTe Ha MHCyAT, HabaopasaHo
B QHELWHO Bpeme, ce Ab/IXKM Ha HapacTBalma um bpoit
MMEHHO Npu X0pa B aKTMBHA Bb3pacT.

MeToponorusa

3a onpepenAHe Ha TOM/NIMHHUA CTPEC WM3MOA3BaxXme
YHuMBepcanHusa TepmaneH KammaTtudeH mHaekc (UTCI),
KOMTO € CBETOBHOWM3BECTEH W LMPOKO W3MNOA3BaH
KAMMATUYeH MHOEKC, XapaKkTepu3npall, Bb34encTBUeTo
Ha Ton/JnHaTa BbpXy 4vosewkoTo Tano. UTCl oTpasasa
dU3MONOrMYHUTE peaKkLMn Ha ,CPenHOCTAaTUCTUYECKH
yoBeK”, 6a3npaiku ce Ha meToZa Ha TONAMHHMA BanaHc
Ha 4YoBeLWKOTO TANOo. M3cnepBaHa e Bpb3KaTa MeXKAay
YOBELWKMUA TONJMHEH KOMOPT wanM auckomdopT w
Cny4yauTe Ha MHCYAT BbB Bb3pacToBaTa rpyna nog 60 r.,
AeduHupanm Kato ,mnaan” (15-44 r.) u ,cpeaHa
Bb3pacT” (45-59 r.) no Kputepunute Ha C30, KaTo e
OTYETEHO M pasnpeneneHMeTo um no noa. JaHHuTe 3a
XOCMUTANM3UPaHUTE MaALMEHTM Ce OTHACAT 3a nepuoaa
2007-2011 r. B Codus. CpaBHeH e cpegHUAT bHpoit
npUeTM NaumeHTU MNpu pasanyHM CToMHOCTM Ha UTCI
npes TonaoTto nonyrogue (man-centemepu): NoTS — 6e3
Bb3aelicteme, MHS — ymepeHo TON/IMHHO Bb34eNCTBUE,
SHS — cunHo TonAuHHO Bb3AdeicTBMe, U VSHS — mHoro
cunHo Bb3geictemne. MNocpeactsom T-TecT Ha CTIOABHT
CTOMHOCTUTE Ha cpeaHuAa HpoW XocnuTanusupaHu B
pasnmyHn rpagaumm Ha UTCl ca oueHeHM 3a TAXHaTa
CTaTUCTUYECKa 3HAYMMOCT.

UTCI (°C) Stress category
UTCI > 46
38 <UTCI <46
32<UTCI<38 strong heat stress
26 <UTCI<32 moderate heat stress
9<UTCI <26 no thermal stress
0<UTCI<9 slight cold stress
-13<UTCI<0 moderate cold stress

-27<UTCI<-13
-40 < UTCI <-27
UTCI < -40
Source: Blazejczyk et. al 2014
®urypa 1. CtoiiHocTn Ha UTCI M TONAKHHO Bb3aencTBue

Pe3syntatu u ussoau

Mo oOTHOWeHWe Ha cpegHua Opoii Ha BCUYKM
XOCNUTANIN3NPaHM NALMEHTUN 33 AEHOHOLME TOW e Han-
ronam npu ctoiHoctn Ha UTCI — MHS u SHS, cboTBeTHO
1.14 v 1.13 naupeHTn (dur. 2).

Bcuukn xocnmutanmnsa U1

1,2
0,8
0,4
SHS

0

NoTS  MHS VSHS

®urypa 2. CpesHoaHeBEH BPOW Ha BCUYKM XOCMUTANIU3UPAHU
nauueHTV npes TonsioTo nonyroaue (2007-2011r.)

MpyM MbXkeTe Ha cpeAHa BbB3PACT Hal-ronam e
cpeaHuaT 6poit Ha XOCMUTANU3UPAHUTE MaUMEeHTU 3a
AeHoHouwwme npu UTCI — SHS u MHS (no 1.14, ¢wur. 3).

X W 45-59
OCMUTANN3NPAHUN MBXKE g 1c 4z

VSHS
SHS
MHS

NoTS

0,0 0,2 0,4 0,6 0,8 1,0 1,2
®urypa 3. CpegHogHeBeH Bpoli XOCMUTaIM3NPAHN MbXKe

Mpu }KeHWUTe Ha cpesHa Bb3PacT No-roasam e Toi npu
MHS (1.19) 1 NoTS (1.25) — ¢urypa 4.

XoCnUTanusnpaHu KeHu

 45-59
vsHs ™ o
sHs

MHs - [
NoTs |

0,0 0,2 0,4 0,6 0,8 1,0 1,2 1,4
durypa 4. CpegHoaHeBeH BPOW XOCNUTANU3UPAHM KeHU

bnaropgapHoctu: M3cneaBaHeTo e OCbWECTBEHO CbC
cbaeicTemeto Ha Amknbagem Cutn KanHuk BonHuua
Tokyaa — CoduA, KOATO NpesfocTaBU AAHHUTE 3a XOC-
NUTANU3NPAHUTE NaLMeHTH 3a nepmoga 2007-2011 .
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U3cnepBaHe Ha Bbrnepoa n HAKoOu 3Ha4yMmun Bbrsiiesogopoau

B aTMOC(bEPEH depo30. B rpaacKa cpepa
E. Xpuctosa®’, b. Benesa?, C. HaligeHoBsa?, J1. loHcanselw-Mycakosa?, A. Benn?, 3. Myctada?, H. Heiikosa?,
P. Helikosa?, E. leopruesa?, A. NeTpos!

!NenaptameHT ,,MeTeoponorua“, HaumoHaneH MHCTUTYT N0 METEOPOJIOMMA U XUAPOOTMSA
2KaTepgpa ,Ekonorus 1 onassaHe Ha OKo/IHaTa cpeaa”, Yausepcuter ,Mpod. a-p AceH 3natapos” — byprac
3lleHTpanHa HaydHOM3CNedoBaTeNCKa labopaTopusa, YHusepcuter ,Mpod. a-p AceH 3naTtapos” — byprac
Kntouosu aymun: @14, s, Black Carbon, noauyukau4HuU apomMmamHu 8b21e8000poou
*email: elena.hristova@meteo.bg

BvBeaeHue

ELHM OT HaW-3HAaUMMUTE 3aMbPCUTENN Ha aTMochepHUA
Bb34yX B rpagoBeTe ca GMHUTE Npaxosu yactuum (PNY).
BpeaHuAT UM edeKT BbpXY 34paBETO Ha YOBEKA 3aBUCU
OT TeXHWUA pa3mep, KOHLLEHTPALMA N XMMNYECKUN CbCTas.
B bbnrapuma uscnegsaHUATa Ha XMMUYHMA CbCTaB Ha
®MY ca U3KAYUTENHO aKTyasHU M He 0bxBalaT eanH
3HAUYUTENEH KNAC 3aMbpPCUTENIN: BBINEPOS, U BbINEpPos,
CbAbpKALWM CbeAuHEHWA. B pamkuTe Ha nNpoekT
,CARBOAEROSOL” 3a nbpBuM nbT B bbarapus ca
n3cnefBaHN KOHLEHTPaAUMWUTE Ha BBINEPOAHM YacTULM
—  yYepeH Bbriepoa/Black  Carbon (BC) "
NOJSIMLMKINYHUTE apoOMaTHU Bbraesogopogmn (PAHs)
B8bB PMY,5. Te ce 06pasyBaT NpM HEMBIHO U3rapsHe Ha
M3Konaemu ropuea, 6uoropnso u Guomaca KakTto oT
QHTPOMNOreHHW, Taka M OT ecTecTBEHU M3TOYHUUM. BC e
Ba)KEH 3aMbPCUTES, KOMTO OCBEH BbPXY YOBELIKOTO
3apase BAMAe U Ha Kaumata. PAHs ca eguMH mHoro
BaXXeH K/1aC OPraHMYHU CbeANHEHNA N BbMNPEKN HUCKATa
CM  KOHLEHTpauuAa B aTmocdepaTa npeacraBnasat
cepnoseH npobnem 3a 34paBeTO  Ha  YOBEKa.
HacTtoswwara paboTa ce ¢oKycupa Bbpxy M3cienBaHe Ha
KOHUeHTpaumuTe Ha ®MY, s, BC n PAHs B aBa 6bsirapcku
rpaga: Cooua un byprac.

MeTogon0rua u HAKOU pesyntatu

ToBa wu3cnepBaHe ce 6asvpa Ha napanenHu
eKcnepMmeHTanHn Kamnavum B8 HUMX n YHusepcutet
,Mpod. a-p AceH 3natapos” — byprac, nposegeHu B
nepvoga 2020-2023 r. 24-yacoeu npobu ot ®MY, s ca
Npo6oHabuMpaHM CbC CTAaHAAPTM3MPAHU YCTPOMCTBA
(2.3m3h™), cbrnacHo cranaapt EN-12341. AHanu3bT Ha
CbAbPXKAHMETO Ha BbrAepog e ussbpweH B HUMX —
Codua, c¢ wuHcTpymeHta MABI (Multi-wavelength
Absorption Black Carbon Instrument), KoiTo Msmepea
NMOrNblUAHETO Ha CBETAMHA MpU Ccedem  PasInyHU
ObMKUHUM Ha BbaHaTa: 405, 465, 525, 639, 870, 940,
1050 nm (Hristova, 2022). 19 PAHs cbeauHeHuWn BbB
®MY,5 ca aHanmsmpanu ¢ GC-MS/MS B YHusepcutet
,fpod. a-p AceH 3nataposB” — byprac (Naydenova,
2022).

OT “3MepeHUTe CpesHOLEHOHOLHM KOHUEHTPALUN
Ha ®MN4Y5 B8 Codua 35% (2-104 upgm3, n=326)
npesuiasaT npenopbkute Ha C30 (15 ugm3). B Byprac
ToBa ca 49% (2-35 ugm3, n=170).

[JHeBHUTe KOHUeHTpaumun Ha BC sapupat ot 0.62 go
16.7 (SD=1.5) ugm3 8 Codua n ot 0.03 go 4.8 (SD=0.9)

ugm3 B Byprac. 3a u3cneaBaHuA nepuwog cymapHaTa
KOHUeHTpauua Ha XPAHs 3a Codua e B gnanasoHa 0.2—
38 (SD=7.78) ngm?3, a 3a byprac — ot 0.2 go 8.4
(SD=1.72) ngm™ (¢wur. 1).
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®urypa 1. Violin plots 3a BC (ug.m3) n 2PAHs (ngm3)

MonyyeHM ca KopenauMoHHUTE 3aBUCMMOCTU MEXKAY
KoHUeHTpaumute Ha @MY, 5, BC n ZPAHs (dur. 2).

Codua Byprac
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durypa2. KopenaumoHHn matpuum 3a Codpus n byprac

HanpaseH e onut 3a wuaeHTMdUuMpaHe Ha
M3TOYHMKA Ha BC 1 MNAB ¢ n3non3saHe Ha TPU Pa3INYHMU
noaxofa: abcopbuma nNpu PasAMYHU  ObAXKUMHW  Ha
BbaHaTa — LACj=39 nm 3@ BC (OT AM3€n0BOTO ropuBso,
nskonaemute ropusa) U LACr=405nm — LACr=1050nm 3@ BrC
(n3rapsaHeTo Ha 6Momaca); AMArHOCTUYHW OTHOLLIEHMS
Ha PAHs n mogena EPA PMF 5.0 3a PAHs.

bnarogapHoctu: ToBa u3c/nedBaHe € OCbLUECTBEHO B
pamkute Ha npoekt Ne KM-06-H34/9 ot 19.12.2019 r.,
duHaHcupaH ot PoHa ,,HayyHun nscnegsaHusa”.

JNuTtepatypa

Hristova, E., et al. (2022). Black Carbon in Bulgaria —
Observed and Modelled Concentrations in Two
Cities for Two Months. Atmosphere, 13, 213.

Naydenova, S., et al. (2022). Atmospheric levels,
distribution, sources, correlation with
meteorological parameters and other pollutants and
health risk of PAHs bound in PM2.5 and PM10 in
Burgas, Bulgaria — a case study. J. Enviro. Sci. &
Health, Part A, 57, 4.


mailto:elena.hristova@meteo.bg

Haronanna HayuHa KoH(epeHius mo okoiHa cpena 2024, 19-20 mapt, HUMX

MU3cneasaHe Ha cneuudmKaTta Ha 3ambpcABaHe Ha Bb3ayXa B rpaacKa cpeaa

M. Benusaposa®”, P. iumutposa?, A. bypos?, [l. bpe3os’
*email: margretv@phys.uni-sofia.bg

'Kateppa ,MeTeoponorus u reodusmka”, dusuueckn pakyaret, CY ,Cs. KnumeHT Oxpuackn®
2KaTteppa ,[pagoycTpoincTso”, ApxutektypeH dpakryntet, YACT — Codua
3Kategpa ,MatemaTuka“, dakyaTeT no TpaHCNopTHO cTpouTenctso, YACT — Codua

PE3IOME:

MoBeye OT MO/MIOBMHATA HaceseHWe Ha nnaHeTaTa (55%) e cbcpeAOTOUEHO B rPafCKUTE PaoHM, KaTo
npe3 2050 r. ce o4yakBa Aa gocturHe 68%. MHOXKeCTBO M3cneaBaHUA MOKA3BaT, Ye 3aMbpCABAHETO Ha
Bb34yXa B Te3n 061aCTV OKa3Ba 3HAYMTEIHO BAUSHME BbPXY YOBELIKOTO 34,0aBE U KAaYeCTBO HA KMUBOT.

M3cneaBaHeTo Ha 3aMbPCABAHETO B NOKAaAHM Mawabu c oTuntaHe Ha dusmyeckaTa cpesa
(crpagm, ynuum, napkose W T.H.) € M3K/AOUMTENHO BaXHO MOPAAM CbLLECTBEHOTO B/MAHME HA TO3MU
baKTop BbPXY XeTeporeHHOCTTa B MOJETO Ha Pas/IMYyHUTE 3ambpcuTenun. B npeacraBeHOTO uscneaBaHe
Ca U3Noa3BaHW HAKONKO pa3andHu mogena: WRF, ocurypasaw, meteoponornyHute ycnosua, EMIT 3a
M34MCABaHE HA HAAEXAHW eMUCUM OT TpaHCMopTa OT bynesapauTe € UHTEH3MBEH Tpaduk u ADMS-
Urban 3a cumynmpaHe Ha NOKasIHUTE NoJieTa Ha 3aMbpcABaHeE.

Llenta Ha ToBa M3cneaBaHe e ga NpefcTaBM NPOCTPAHCTBEHOTO M BPEMEBOTO pasnpeseneHue
Ha OCHOBHMTE aTMOCOHEPHM 3aMDBPCUTENM B PA3IMYHM MaLLabu OT yaAnYeH KaHbOH Ao rpag Codua u
NMOKpalHWHuUTE. [MbpBUTE WM3CNEeABaHUA C M3MON3BAaHE Ha Cb3LafeHWM Beye WHBEHTapM3auuu Ha
emucumnte 3a rpag Codua nokasaxa peguua peduunty, KOeTo NOCTaBuM HeobxoAMMOCTTa OT
pa3paboTBaHETO Ha HOBW emMWcMM OT TpaHcnopTa W OBUTOBOTO OTONAEHMe, 3a Aa ce nomobpaT
MogenHuTe pesyntati. M3non3BalkuM OCKbAHM [AaHHW 3a TpaduKa, M3BagKa 3a reosoKauua Ha
oTHOCUTENEeH Hpo aBTOMOBWAM NO YIMYHWU OTCEYKU U MOLENMPaHU AaHHU oT OTBOPEHUA TPaHCNOpPTeH
MOZeN, KakTo M AOMbAHUTENHO CbOpaHM M 0bpaboTeHM [aHHWM, C MOMOLLTA Ha WHTepronauus u
MaLlNHHO obyyeHWe, 6e NocTUrHaTa cpaBHUTENHO A06pa OueHKa Ha cpegHOroAmMwHaTa AEHOHOLWHA
WHTEH3MBHOCT Ha ABUXEHMETO MO YAUYHaTa MpeXa. MonyyeHnTe aKTUBHU AaHHW BAXa M3MN0/A3BaHM 3a
U34YUCNABAHE HA EMUCUUTE OT aBTOMOBUAHMA TpaHcnopT ¢ EMIT.

HoBaTa WHBEHTapu3auMsA Ha eMUCUMUTe OT TpaHCnopTa 6e TecTBaHa 3a KOHKPETHW YAUYHU
KaHbOHM, HanpaseHu 6saxa NnogobpeHus B eMncmoHHUTe dakTopu, cebp3aHn ¢ NO, 1 duHUTE Npaxosu
YacTUUM OT pecycrneHcUa, KOMTO Aa OTroBapAT Ha peanHuTe ycnosBuA. HanpaBeHn 6Axa HAKOAKO
eKCcnepmMMeHTa 3a Y/IMYHU KaHbOHM C UeNn M3cneaBaHe Ha BAMAHMETO Ha rpagcKata MHQPacTpyKTypa
BbPXY KayecTBOTO Ha Bb3ayxa. [lpoabnxkasa ulcneasaHe 3a CoduAa, 3a g3 ce oueHM HoBaTa
MeTOA0N0rMnA.

KnouoBu aymm: epadcko 3ambpcsasaHe, MooeaupaHe, emucuu om asmomobuanHus mpaHcrnopm, ADMS-
Urban moden

HanpasneHue: 3ambpcaABaHe Ha Bb34yxa, EKO0MMA U YOBELLKO 34paBe
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