Kocragun I'an4yeB I'anes,
HOMMHHPAaH 32 aKkajeMHuK B o0jacrra “Hayku 3a 3emsra”,
B KOHKYpCa 3a HOBH akajJeMunu (neiicreureinu wieHoe) Ha BAH — 2024 r. o0siBeH Ha
caiita Ha BAH u BLB B. ,,24 yaca“ na 07.05.2024 r.

KTATKO OIIMCAHUE

HAa HAYYHUTEC U HAYYHO-IPUJIOKHHU IPUHOCH

I. Hayuynu npuHocu

.1 Pa3paGorBaHe Ha 4YHCJEHH MOJAeJIM HAa aTMoc(epHA JAWHAMHKA M TPEHOC Ha
3aMBpPCUTENH B aTMOc(epaTa 1 MOpPCKaTa cpeia

MHoOro chIiecTBEHa 4acT OT ISIJI0CTHATA MpoayKHus, KakTo I10 O6€M, TaKka M IIO0 3HAYCHHC
npeaAcTaBjIsABaT pa6OTI/ITe 110 Ch3aaBaHC HAa CPECACTBA 3@ YUCIICHO MOJCIMPAHC HA aTMOCCbepHa
JAWHaAMHKa U IIPCHOC Ha 3aMbPCUTCIIU B aTMOC(l)CpaTa U MOpCKarta cpcaa:

e TpumepeH ymclieH MoJIe Ha Me3oMaliadHaTa quHamuka: padoru 1V.2, 1V.3, 1V.20,

e Tpumepen OiiiepoB MOJIeNT Ha MPEHOC U TpaHchopmanus Ha npumecu - IMSM (Integrated
Multi-Scale Model): pa6oru I1.8-11.10, 11.15, 111.2, HL5, L7, 1119, IV.4, IV.7, IV.8,
IV.11- V.14, IV.16, IV.17, IV.21- IV.23, IV.39

e EnHOMEpHU (XOPU3OHTATHO E€AHOPOJHHM) AMHAMUYHHM YHCIEHHW Mozenu: padoru IV.6,
V.15,

e Tpucnoiitnu (¢ mapaMeTpu3MpaHa BepTHUKATHA CTPYKTypa) YHCICH MOJCIM Ha
Me3oManrabHaTa JWHAMHKa W 3ambpcsBane: paboru 11116, 1V.24, V.29, V.27,
IV.27,1IV.31

e Mogenu Ha IpeHoC U TpaHcopMalys Ha MPUMECH C Pa3AeleHH MPOMEHINBU — “Tiyd”,
“ctpys’”: paboru I1.8

e Mogenu Ha CTaTUCTUYECKUTE MOMEHTH Ha moneto Ha mpumecu: pabdotu 11.20, 111.16,
111.22, 111.32- 111.34,

e Mojenu Ha pa3NpOCTPaHEHNUE HA TPUMECH B KOHBEKTUBEH o0ak: padortu I11.1, 111.4,
e Mojenu Ha 3aMBPCSIBAHETO B MOpCKa cpena: padoru I1.13, 111.3, 1V.18, V.19, 1VV.40

Mogenute ce Oa3upaT Haii-Beye Ha J100pe M3BECTHH IIOCTAHOBKU, NPUOIMKEHUS,
(GhOopMyIIMPOBKY, YUUCIIEHU METOIU U MapameTpu3anuu. Mosxe aa ce TBbPIH, Y€ TpaMOTHOTO (a
aBTOPBT MPETEHAMPA, Y€ TOBA € TaKa) ChUeTaBaHE Ha MPUOJIMKEHHUS, TOCTAHOBKH M YHCIECHU
METO]IM, HACTPOIBaHETO U BepUUKAIMATa HA MOJEIUTE € MHTeNeKTyallHa JeHHOCT, YMITO
KpaeH MPOAYKT MPECTaBIsABA HAy4EeH PUHOC.

Mopnenute Ha atmochepHa IWHAMUKA W TPEHOC Ha 3aMBPCUTENH CHCTaBISABAT €IWHHA
METOJMKA 3a OIIEHKAa Ha 3aMBbPCSBAHETO HA BB3JyXa MPU MPEHOC B Pa3IMYHU Mariadwu.
HoBocTu B MeToaukara ca:

e BbBeXJIaHETO W NIMPOKOTO TPHIAraHe Ha METOABT Ha OaJlaHCOBM CHLOTHOIICHHS 3a
MOCTOSIHEH MOHUTOPUHT Ha B3aWMOJICHCTBUETO HA OCHOBHUTE IMPOIIECH BBHB BCSIKA KIETKA
Ha MpekaTa 1 u30paHu moo0aactu (palioHu, AbpXKaBu) Ha 00JacTTa HA HHTETPUPAHE;

e BbBexkaaHeTo Ha ToyisiM Opoil (pyHKIMOHANM — KPUTEPHM Ha 3aMbpcsiBaHe Ha H30paHa



OXpaHsBaHa 30Ha C KOETO CHIIECTBEHO ce 00oraTsBa METOIBT Ha (PYHKIIMUTE HA BIUSHHE.
[IpennoxeH € U MoAXox 3a JMHEAIU3aLUs, KOUTO IO3BOJIABA IPUJIAraHE HA METOJa Ha
(GyHKIMY Ha BIUSHHUE U B CIIy4auTe HAa HETMHEHHA XUMUS,

e [lpwiaraneTo Ha pa3jIMYHU JUHAMUYHU MOJIEIM KAaTO METEOPOJOTHYEH ‘‘pre-processor’,
ChC CTPEMEKa T€ J]a OTYUTAT Hall-XapaKTepHUTE U TUIHMYHU 32 JAJCHHUS Mamad Ha MPEeHOC
SIBJIGHUS, IPOLIECH U MEXaHU3MU;

e TeneckonuuHus MOAXOJ 3a ChIVIaCyBaHa OLIEHKAa M pa3rpaHMYaBaHE Ha IIPUHOCA Ha
pa3UYHA MaIadu Ha MPEHOC MpH popMUpaHe Ha 3aMBbPCABAHETO.

Meroaukara 6emie BHeaperu B ['eopusnunus Macturyr Ha BAH 1 MOCB u abiaru roguau
Oemie OCHOBEH WHCTPYMEHT 3a HAaydYHM W TPWIOKHU U3CIEABaHHWS B 00JIacTTa Ha
3aMbpCSIBaHE Ha Bb3IyXa.

1.2 YcBosiBaHe M ajanTupaHe HAa HAW-ChbBPEMEHHHU 4YYKIAW MOAeIH 32 IeJUTe HA
Moje/MpaHe 3aMbPCABAHETO HA Bb31yXa

US EPA Models-3 system Geriie ycBoeHa u ajanTupana B pamkute Ha npoekta BULAIR ot
SPII na EK (Bmx “Cnuceka Ha mnpoekture”). llenta Oe na ce cb3gane ChbBpeMEHHA
uHpPacTpyKTypa (Xapayep, copTyep M ONMT) 3a H3cielBaHE aTMOC(HEPHOTO 3aMbpCSBaHE.
HanpaBeHoTO OOIIMPHO MpOyYBaHE BBPXY PA3TMYHUTE MOAEIH U MOJICIHUA CUCTEMH T10Ka3a,
ye Hail-moOpara cuctema e pa3paboTeHaTa Moj erujara Ha AreHuusra 1o OKOJHa cpefa Ha
CAIIL (US EPA) Models-3. Tosa e cucrema oT Tpu KOMIUIEKCHU Mojena: MMS wiu WRF—
ME30-MeTe0pOJIOTHYeH Mojien (MeTeoposiorndeH npe-npouecop), SMOKE (emucuonen mpe-
npouecop) u CMAQ — nucnepcuonex mojen. ToBa ca Mojenu, cb31aeH! (M HEPEKBCHATO
OOHOBSIBAHM) OT TOJE€MHM KOJEKTHBH YYEHHM W NPUTEKABAIlX MHOXECTBO IOJIE3HU
XapaKTepUCTHKU KaTo Tejeckonmu3anus (nesting), rojasiM Opoil pa3iIUYHU ONLIUU [0
OTHOILICHME HA YHCJIEHH CXEMH, MapaMeTpu3aluu Ha (U3NYHHUTE MPOLECH, XUMUYHU
MexaHu3MH U T.H. C MoMoIITa Ha Te3u MOJIENN 0siXa PEelIeHN CIeTHUTE 3a/1a49d B PaMKHUTE Ha
npoektute BULAIR (5PIT), ACCENT u QUANTIFY (6PIT), CECILIA u SEE-Grid-sci,
(7PI1) (Bux “CrniMChK Ha MIPOSKTHTE).

[lokazano e, ue cucremara MMS/CMAQ anekBaTHO cCUMyJMpa HHUBaTa Ha O30H B
rorouszrouHa EBporna (cpaBHeHHE Ha MOJIETHUTE PE3YJITaTH C U3MEPBaHUs B pailoHa).

Upes yuacTre B €IUH MEKIYHAPOJEH EKCIEPUMEHT 3a MHTEPKAIHOpaIis Ha Mojaeiau Oerre
noka3zana crocobHoctTa Ha US EPA Models-3 na Bp3mpou3sBesic eMH SKCTPEMalieH eMu30.1
Ha ocoOeHo BHCOKH HUBa Ha PM 10 B I'epmanwus [11.30, 11.39, 111.46]

B pamkute Ha npoekta SEE-Grid-sci Oeme ycBoeHa n TexHukara Ha “grid computing” npu
W3IIOJI3BaHE Ha CIIOMEHATHTE MOJENH, KOSTO TO3BOJISIBA NMPHUBJIWYAHETO HA TPAKTHYCCKU
HEOIPaHMYEHN KOMITIOTBPHH PECYpCH OT IpaTa “Mpexa” W € 0COo0eHO e(peKTHBHa Npu
MalaOHu CUMYJIAIMOHHU CIIEHAPUU C OTPOMEH Opo OTAENHU peanu3anuu Ha mojenute. Ha
MPHUJIaTaHEeTO Ha Ta3M TeXHUKa ca mocsetenu padotu 11.36, 111.52, 111.57- 111.60.

.3 Hskxou TeopeTHYHH Ppa3padoOTKM - YTOYHeHUS] U 0000LIEHUS] CBBP3aHU €
MOCTAHOBKATA HA 32]124aTAa 32 3aMbPCABAHE HA Bb31yXa

Hacrosmusar naparpa(b € IIOCBCTCH Ha YTOYHCHHA U JeTaiili B IIOCTAaHOBKara Ha
CHOTBECTHHUTEC 3aaa4Md, BB3HUKHAJIM B IIpOIECa Ha pa60Ta II0 OIMMCAHUTE IIO-rOpe€ MOICIIH,
KOUTO YTOYHCHUA U JI€TaiIu 1Mo CKPOMHOTO MHCHHEC HA aBTOPa Ca OPUT'MHAIIHH.

[To cBos xapakTep Te3u pa3pabOTKH ca TEOPETHYHHM M HA NMPAKTUKA HE ca CBBbP3aHU HIICHHO.
OGGI[I/IHHBaH_[OTO MCKAY TAX €, 4C TC OCHOBHO Ca BABXHOBCHU OT pa60TaTa II10 Cb34aBaHC Ha



YUCJICHUTE MOJIEIN U Ca UMAJM 3a 1eJ J1a TMOMBJIHAT HAKOW MPONMYCKU B OCTAHOBKUTE, WIIH
Jla BbBEAAT YCHBBPIICHCTBAHUS B HSIKOM OT OMHMCAHWUTE 4HclIeHH Moxaenu. llpemioxenure
napaMeTpu3alMOHHA CXeMHU 00aue ca YHUBEPCATHU U OMXa MOTJIM Jla ce MpuiiaraT B KOUTO U
Jla € YUCIIEH MOJIEN.

OT TO3U KpBI pabOTH CH CTPYBA Ja c€ OTOEJEeKAT CIACTHUTE:

Ilapamempuszayus na npoyecume Ha CyX0 OmMjdecaHe NPU NPUMECU C 2PACUMAUUOHHA
ceoumenmayusn: padoru 1.1, 11.1, 11.2, 11.23, 111.8, 111.21, 111.26, 1V.30

Haii-nonynspHurte  mapameTpu3alMOHHU CXeMHM  pasmiexaar  aepoJUHAMUYHOTO
CBHIIPOTUBIICHUE U TPaBUTALMOHHATA CEIMMEHTAIUsl KAaTO HE3aBUCUMHM IPOILIECH, HaW-4ecT
pocTo M00aBSAMKU CKOPOCTTAa Ha TpaBUTAIIMOHHO OTiaraHe. Tbhil KaTo rpaBUTAllMOHHATA
cemMMEHTanusl Moaupuuupa NpOPUINTE HA KOHIEHTPAUS W OTTaM BEPTUKATHUTE
TypOyJIE€HTHH MOTOIHM, TO3U MOJXO/ € OUYEBUAHO HeKopeKkTeH. [Ipennoxen e mo-o01 noaxos,
0a3upaH HA TOYHOTO PEIICHHWE Ha €IHOMEPHOTO ypaBHeHUe Ha mpeHoc B IIC, koero nama
BB3MOXKHOCT Jia C€ IMOJY4Yd M3pa3 MpPU KOHUTO € OTUETEHO BJIMSHUETO HA IpaBUTALMOHHATa
CEIMMEHTAIUS BBPXY a€pPOJUHAMUYHOTO TYPOYJICHTHO CHIIPOTUBIICHHE.

Ilokazano €, 4UC IPCHIOKECHATa CXCMa CbIAbpiKa B cebe CH KaTro acHUMIITOTH Haﬁ-IHI/IpOKO
npunaranure cxemu (Venckatram, A. and J. Pleim, 1999) u (J.H. Sienfeld and S. Pandis,
1998).

I[GMOHCTpI/IpaHI/ITe INpuUMCpU IIOKa3BaT BaXHOCTTAa Ha CBBMCCTHOTO OTYMUTAHC Ha
Typ6y.]'leHTHOCTTa U Ir'paBUTalMOHHATA CCAUMCHTAL A IIPU ITPECMATAHEC HA aCPOAUMHAMHUYHOTO
CBIIPOTUBJICHHC. Te CbIIO TaKa JECMOHCTPpUPAT YYBCTBUTCIIHOCTTA HAa CXEMATa KbM BapUpPAHC
Ha CKOPOCTTa Ha I'paBUTAllMOHHA CCAUMMCHTALIUA Wg , CKOpOCTTa Ha OTJIaraHC Ha HUBOTO Ha

rpanaBocT V , u aTMocepHa cTpaTuuKanus.

DynKyuu Ha e1UAHUE, YYECMEUMENAHOCH HA MOOeNUme HA 3aMbPCAGAHE HA 6b30yXd U
npUNOIHCeHUemo um Kom npoonemume na oxonnama cpeoa: patdoru 114, 1.5, 11.9, 11.12,
111.18, 111.23, 111.26, V.23, IV.39

@DyHKIMHTE Ha BIMSHHE Ca PELICHNs HA CUCTEMA YPaBHEHMsI, CIIPETHATA B JIATPAH)KEB CMUCHII
Ha Ta3H, KOSTO OMMCBa MpeHoca U TpaHchopMaluaTa Ha NpuMecu. B kimacuueckus BapuaHT
T€ 3aBUCAT OT METEOPOJIOTMYHUTE YCIOBUA, M300pa Ha “OXpaHsABaH’ pailiOH, MHTErpajHaTa
XapakTepucTuka (KpuTepuil, wu30paHa 3a OIEHKa Ha 3aMbpCsIBaHETO (HampuUMep
KOHLIEHTpAallUsl — MOMEHTHA WJIM OCPEIHEHA 10 BPEMETO, OTJaraHe, MOTOIM MpUMeEC Ipe3
HSIKaKBa MOBBPXHOCT M Jp., HO HE U OT MU3TOYHUIUTE Ha 3aMbpcsBaHe (emucuute). Ilo To3u
HAaYMH ako (PYHKUMHUTE Ha BIMSHHME Ca W3BECTHH OTHOCHO M30paH pailoH M KpUTepuH,
3aMBpPCABAHETO Ha pailoHa CHIVIACHO M30paHus KPUTEpHAd MOke Ja ObJe MpecMETHATo 3a
MIPOM3BOJHU M3TOYHUIIM HA 3aMbpCSIBaHe W/WIM HAYaJIHU YCJIOBHS. 3apaau TOBa QYHKIUUTE
Ha BIMSIHME UMAT MHOTO MHTEPECHU NMPWIOKEHUS B 3aJJaUNTe 32 3aMbpPCABAHE HA Bb3AyXa —
U3CJIeBaHE UYYBCTBUTEIHOCTTA HAa MOJEIMTE IO OTHOLIEHHWE Ha pa3IM4YHU IapaMeTpH,
MOJIETH C aCUMUJIALINS HA TaHHU.

JIOKOJIKOTO €MHCHHUTE Ca €IUH OT Hal-Ba)XHUTE MapaMeTPH Ha MOJAEIUTE Ha 3aMbPCSIBAaHE Ha
BB3/lyXa, €JMH YAaCTEH Cllydyall Ha 3a7a4aTa 3a U3CJIEeIBAHE YYBCTBUTEIHOCTTA HA MOJEIUTE €
3a/a4ara 3a ONpeleNssHe NIPUHOCA HA OTIAECIHUATE U3TOYHHUIMA BBPXY 3aMbPCABAHETO B NaJCH
paioH.

B u36poenute mo-rope craTum TO3M METOJ € 0000IIEH B CIICTHUTE HAPABIICHUS :

e dopmynupaHa e 3ajayara 3a (YHKUMU Ha BIMSHUE 32 CiIydas, KOTaTo ‘‘OXpaHsBaHaTa



30Ha” € B MapaMeTPUYHO OTYETCHHs MPU3EMEH CJIOW — W3BBH 00JIACTTa HAa YUCICHO
WHTETPUPAHE;

e dopmynupaHa e 3ajayara 3a (YHKUMH Ha BIMSHUE 3a CiIydas, KOrato B “OCHOBHaTa”
3ajaya € OTYETEH II'bJIHUAT TEH30p Ha TypOyaeHTHa Audy3us;

e DopmynupaHa e 3agadaTa 3a (pyHKIMM Ha BIMSHUE 10 OTHOIICHHE Ha TOJISIM Opoit
KpPUTEpUH Ha 3aMbpPCIBAHE —CPEIHU 10 BPEMETO U MOMEHTHH KOHLEHTPALUUH, OTJIaraHus,
MOTOLM IIPUMEC NIpe3 CTPAaHUYHUTE PaHULM Ha U30paHa 00JiacT;

e [Ipemnoxen € M MOAXOJ 3a JIMHEAIM3alus, KOWTO IO03BOJABA IPUIAraHEe HAa METOJA HA
(GyHKIMU Ha BIUSHHUE U B CIIy4auTe HAa HETMHEHHA XUMUS

Hoea napamempuzayuonna cxema 3a E¢pekmusnu Emucuonnu Huoekcu 3a emucuu om
asmomoounnus mpancnopm: padoru 11.25, 11.28, 111.36, 111.39, 111.47, 1V.23, 1V.39

BpennuTte razoBe oT TpaHcIopTa ce€ OTJAENAT B MHOI'O BUCOKHM KOHIIGHTPALlUU Ha ChOTBETHUTE
U3X0[M (aycIlyCcH, JI03M M IIp.) HAa TPaHCHOpPTHUTE cpencTBa. Cien ToBa TE€ IOCTENEHHO Ce
pasnpocTpaHsBaT B perMOHAIHU U r100anHu Mamabu. Hskou ot mporecuTte, KOUTO IPOTHYAT
IpU TOBA, IJIABHO XMMHUYECKH TpaHCHOpMAalWH, 3aXBallaHE Ha ra30oBeTe OT aTMOoC(hepHHUs
aepo30j U JIp., MOraT Ja ObJaT ChLIECTBEHO HEJIMHEHHH, T.€. CKOPOCTTAa UM Jla 3aBHCHU OT
KOHLEHTpalusATa Ha 3aMmbpcutenu. llopaau ToBa JOKaJIHUTE M PETMOHAIHU IPOLECU Ha
XMMUYECKH NMPEBPBIIAHUSA, U3MUBAHE U CYXO OTJIaraHe He MoraT Aa ObjaaT J00pe OTYETEHU B
rIo0aTHUTE MOJIEIM Ha MPEHOC W TpaHchopMalmu M CHOTBETHO TpsAOBa 1a ObaaT
napameTpusupanu. EnuH noaxoasun] HauuMH 3a OTYMTAHE HA HEJIMHEHMHOCTUTE B XUMHUYHHTE
npouecu € BbBexaaHeTo Ha EdexruBau Emucuonnu Uunexcu (EEN). EEU tpanchopmupar
UCTUHCKUTE (MaJKO Malla0HM) €MHCHU BbB BXOJ 3a INIOOAIHMTE MOJENH, KaTo IpU TOBa
YaCTUYHO OTUMTAT HSIKOU OT MaJKO MallaOHHUTE MPOLECH, KOUTO MPOTUYAT HEMOCPEICTBEHO
clie/l OTJICJIIHETO Ha ra3oBeTre B arMocepara.

Pa3zpaOoTeHu ca pasnuyHM MOJIXOAU, KOUTO IMOAXOJAINO Ja MapaMeTpU3upaT MPOLECUTE B
JIOKajiHaTa cTpys “plume” 3a menuTe Ha III0OATHUTE MOAETH Ha 3ambpcsBaHe. OOIIOTO npu
BCUYKHU T€3U METOJIU € HJeATa EMUCHUHUTE J1a ce MpeAeUHUPAT 0 HAYUH OTUMUTAIL TEXHUTE
NPEBPBIIAHNS B MaJIKO MaaOHaTa cTpys. Te3u Moaxoau OCHOBHO C€ OTHACAT 3a €MUCHHTE
0T KOpaOu MM CaMOJIETH.

Emucunte OT aBTOMOOMIIHUS TPAHCIIOPT OT CBOS CTPaHa UMAT HAKOM OCOOCHOCTH CPABHEHHU C
JIPYTUTE EMUCHUMU:

- B HAKOM OT KIETKUTE Ha KpyIMHOMAmaOHUTE MOJICIM IbTHATA MpEXKa MOXKE Jia € JI0cTa
I'bCTA;

- ABTOMOOUITHUSAT TpaduK € TOIKOBa WHTEH3WBEH, Y€ MBTHINATA MOXE J1a C€ pas3riekaaT
KaTo MOCTOSIHHO AEeHCTBAIN N3TOYHHIIH,

- W3rouHunure Ha aBTOMOOWMJIHMS TPAHCHOPT Ca MHOTO OJM30 J0 3eMHaTa MOBBPXHOCT
(eexTBMa BHCOYHMHA ~ 1m), KOETO O3Ha4yaBa 4e IMPOLIECUTE Ha BEpTUKAJIEH TypOyJeHTEH
OOMEH M CyXO OTJIaraHe ca OT 0COOEeHa BaXXHOCT B HayaslHaTa (a3a Ha pas3npocTpaHEHHE U
TpaHc(hopMalys Ha OTAEICHUTE ra30Be U aepOo30J1.

[Io Te3m mpuumHM KoHUIenuusATa 3a u3BexaaHe Ha EEWM or B3anMonencTBHETO MEXIY
MankoMamiaoHa ctpys (plume), wnum gopu “puff”’ ¢ okomHHsS BB3IYyX € MOXe OM HE TOJIKOBA
MoAxosnia W ymoOHa 3a MpakTUYecKa pealu3alus [0 OTHOIICHWE Ha EMHUCHUUTE OT
aBTOMOOWIIHUST TpaHcmopT. llpennmokeHa € opurMHaiIHa TapamMeTpu3allMOHHA CXeMma,
CBIIACHO KOATO C€ IOJIy4aBaT CPaBHUTENIHO INpocTu u3pasu 3a EEM 3a usrtouHMum ot
aBTOMOOMIIHUS TPAHCIIOPT, KOSITO CE pealn3upa Ha CIEAHUTE eTamu:



- [lapameTrpu3upa ce BepTUKaHATA CTPYKTypa Ha MOJETO HA MPUMECUTE OT aBTOMOOUITHUS
TPaHCHOPT U 3ajja4aTa ce “NnpeBpbila’ B IBYMEPHA;

- 3a):[at1aTa CC JIMHCAIM3HMpPa IO OTHOIICHHUEC HAa XUMHWYHUTC NPCBPBIIAHUSA, KATO JIOKAJIHUTC
(bJ'IYKTyaI_[I/II/I Ha KOHOCHTPAIUUTE, MOPOACHU OT U3TOUYHHIIM Ha TPAHCIIOPTA,

- [Ipunara ce moaxobT Ha CIpErHATH 3aJauyd M ce MOojlydaBa yHuuimpana (opmyna 3a
W3UYUCIIsIBAHE HA MOTOLMTE Mpe3 CTPAaHWYHHUTE TPAHUIM Ha KJeTKa OT KpylnHoMalladHaTa
Mpexa;

- C HJIKOM MO-HATaTBIITHU ONMPOCTIBAHUA ce “pazaenar’ eheKTUTE Ha MPEHOC U CE MOoJydaBa
¢dopmyna 3a EEU nocrarsyHo yno0Ha 3a KOAUpaHe B KPYIMHOMAIA0H! MOJISNIN Ha TIPEHOC.

Tazu pazpaboTtka e uzpbpiieHa B pamkute Ha rmpoekta QUANTIFY (6PII).

Buvpxy kopekmnocmma na npouedypama Ha Cbv2ldcy8aHe Npu eOUH MPUCTIOCH YUCTEH
Mooden Ha me3zomauadbnama ounamuka padora IV.31

[Ipu ymciieHara peanu3anus Ha TPUCIOWHMS MOJIC] Ha Me3oMallabHa JTMHAMHKA Ha eTara
ChIJIaCyBaHE HAa METCOPOJOTHYHHUTE EJIEMEHTH C€ TMojydaBa cHcTeMa Tu(epeHIIHATHU
ypaBHEHHUs, 3a KOSITO € )KeNaTelHo J1a Obae “xybaBa”, T.e. OT mapabouyeH BUL.

W3BeneHo € eaHO HE0OXOAUMO YCIOBHE 3a TOBA, a UMEHHO NOTEHLIMAJIHATa TeMIleparypa B
CJIOSl HA CMECBAHe J1a € T0-MaJjKa OT Ta3H B cios “pezepBoap”. To e moayuyeHo eqUHCTBEHO OT
ChOOpakeHMs 32 KOPEKTHOCT Ha YHCIEHH IPOIEaypH, obade JoOpe ce chrilacyBa c J00pe
M3BeCTHUA (HaKT, 4Ye KaTo IMpaBUJIO aTrMoc(hepHUs TpaHWYEH CJIOW € ‘3aTUCHAT’ OT
KpymHOMaIiadHa (0T CHHONITUYCH Manial) HHBEPCHSI.

|.4 Ynucaeno moaenupane Ha 3aMbPCSIBAHETO HA Bb3AyXa — NPWIOKEeHUE KbM Pa3JINYHU
3aa4M 1 Malaou

Hacrosmust maparpad € mocBeTeH Ha pas3uyHU TMpUJIoKeHus Ha onwucanute B L1, 1.2
MOJIETIH, 32 pelllaBaHe Ha peaulia 3a7aud Ha 3aMbpCsBaHe Ha Bb3AyXa B pa3TUYHU Mariadu.

Besika emHa OT pasrienaHUTE KOHKPETHH 3aladydl € MOTHBHpAHa OT HEOOXOIMMOCTTA
CBILIECTBEHU COLMATHO-UKOHOMHYECKH NpodiaeMu Ja ObJaT pelieHd Ha JI0CTaThbyHO
CBHBPEMEHHO (OT TJIE/IHAa TOYKA Ha CHOTBETHHUSI MOMEHT OT BpeMe M HaJIMYHA M3CIIEA0BATENICKa
UHOPACTPYKTYpa) HUBO, JOCTAThYHO MOAPOOHO M obcrosiTencTBeHo. OcBeH oOlliecTBeHaTa
3HAYMMOCT Ha MpoOJieMa CHIIECTBEH CTUMYJ B paboTaTa BUHArd € OWJI CTPEMEXBT Ja Ce
1ocoyaT XapaKTEePHHU SABJICHUS U e(heKTH J1a ce O0SACHAT U CUMYJIUpPAT YUCIIEHO.

B msiioctHust KOHTEKCT Ha npodecuonanHaTa aedHoct Ha K. ['aHeB TO3u Kpbr OT MpUHOCU
MoKe J1a Ob/ie pas3riiexk1aH KaTo:

1.) IlpuBexxnane Ha cepusi mpuUMepu 3a npuiarane Ha onucanute B 1.1, 1.2 monmenu 3a
pelaBaHe Ha 3a/1a4M B Pa3IMYHU Mamaou;

2.) IlpuBexxnane Ha MpuUMepH 3a “KacKaJHO TMPOCIEsiBaHE MPEHOCAa Ha 3aMbpPCUTENIN OT
Maiad B mMarao;

3.) IlpoBepka u Banuaanusi Ha MOJIETIUTE HAa IPUMEpPa Ha KOHKPETHU SIBJICHUS

Haﬁ-paHHHTe pa6OTI/I OT TO3U KpbI' UMAT 3a L ECJI Haili-Bede Ja ACMOHCTpUPAT BB3MOKHOCTUTC
Ha CB3JaACHUTEC MOJCIIN. Te JAEMOHCTpHUpAT, B YaCTHOCT BB3MOXHOCTTAa MM Jia OTUYHUTAT
KauCCTBCHO HAKOU XapaKTCPHU 3a CbOTBCTHUS Mama6 e(bCI(TI/I, Halmpumep:

- Boustauero Ha HapC€ACHUTEC BEPTHUKAIIHU ABHUXKCHUA IMTPHU MPEHOC B CUHOIITUYHU Mama61/1;



- BnmsHumeTo Ha XapakTepHM Me30MallaOHU SBICHHS (CKIOHOBH BETpOBE, e€(peKTH Ha
KaHaJIM3aLus) Py JOKaJIEeH IPEHOC;

- Edextn Ha nuHamMukaTa Ha €THOMEPEH TPAHUYCH CIIOH.

[To-HaTaThIIHUTE Pa3pabOTKH Ca MO-LEICHACOUCHHU, 100pe BAIUAUPAHH YPE3 CPABHEHUS C
eKCIepUMEHTAIHA JaHHU M Morat Jjaa Obgar 000coO0eHHM B HIKOJIKO OTHOCHEITHO
CaMOCTOSITSITHH IIMKJIH:

B3aumooeiicmeue merxncoy mawiabume nHa npeHoc u Memoo Ha MeaecKonUu3ayusi.

Ha O6a3zara na pasriaemanure B maparpad I.1 momenum e paspaboTeH M peanusupan
TEJIECKOMMUYEH MOJXO0 3a ChIJIACyBaH OILEHKA U pa3rpaHHuEHUE Ha MMPUHOCA Ha JajeyHus u
peruoHanHus (pasrieqaH, KaTo MoJl MpeXoB e(eKT) MPEeHOC HaJl PallOH ChC CIOXKEH pered.
ITpu ycioBre 3a TOYHO ChXpaHEHHE Ha cOOpa OT eMHCHUUTE 3a pasriexaanus paion [I11.9-
.11, 1v.12, 1V.13, 1V.17]. ToBa mo3BojsiBa Ja Ce¢ H3CIEABA 3aMbPCABAHETO IIO
“KOMIIOHEHTH’, BCSIKA CBbpP3aHa ChC CHOTBETHMs Mamiad Ha mpeHoc. Ha mpakTuka naneyHus
MPEHOC JlaBa oONpenesiiecH (OH, a TOJ MpPEKOBUTE PETHOHATHU €(PEKTH Cce sBSIBAT
“permoHanHu” GIyKTyalud Ha To3u (OH, OTpa3siBallM MO-7o0paTra TUCKpETH3alus Ha
W3TOYHUIINTE, TO-TOYHO OTYNUTAHE HA IUHAMHYHHU U OporpadcKu 0cOOEHOCTH, MO MPEKOBH
uHBepcHOHHU edektu u np. IIpu oleHka Ha KUCENHMHEH IBK[ MOJX0Ja IO3BOJIABA N1 Ce
pasrpaHu4y IPUHOCA Ha “COOCTBEHHUTE”” M3TOYHUII 32 JIaJICH PaliOH OT BBHHITHUTE 3a paiioHa
HaIlM WIA Yy>KIU TakuBa. MeTOIbT € YCHElIHO W3IMOJI3BaH MPH OLIEHKA 3aMbpPCSIBAHETO Ha
¢donoBu cranimu, pesepatHu pavionn [I11.9-111.11, 1V.17], na ce mpociemu mnpeHoca u
CBOJIIOLIMATA HA MPUMECH OT M3TOYHMIM Ha eHeprerukara [IV.17]. Toii momy4dn BHCOKa
onenka or excneprure Ha EMEII npu oryera Ha 10oroBopa mo MeXAyHapoJHATa IMporpaMa
EMEII eran IV 1987-1990 (Brx NpHIIOKEHHS CITUCHK HA TPOCKTH).

Morat Ja 6’BI[aT CIIOMCHAaTu H pa60T1/1Te, KOHUTO H3CJICABAT BJIHUAHHUCTO HaA JIOKAJHUTC
oporpa(bcxl/l U TCPMHUYHU HCCAHOPOAHOCTH W HTOPOACHUTE OT TIX e(l)eKTI/I BBpPXY
KOH(i)I/IpraHI/If{Ta Ha TIIOJIETO HaA 3aMBbpPCUTCIIM, BKIIIOYHUTCIHO MW BbBPXY HETOBH II0-

KpynHoMmaiabuu xapakrepuctuku [11.16, 11.18, 111.10, 111.11, 111.13, 111.20].

H3yua3aue HA J10OKANIHUA U pe2UOHA/IeH npernoc Hao Bbankanckusa noayocmpoe, HacCo4eHo
KbM U3ACHABAHE HA 00Mena Ha 3amospciaeane Meafcdy Ebﬂzapu}l u F’bpl{u}l

Tosu twmken padoru [11.16-11.18, 11.19, 11.21, 11.22, 111.12, V.34, 1V.36] mpencrasissa
ManiabHoO M3CclieBaHe Ha PA3IMYHM acIeKTH HAa OOMEHA Ha 3aMbpCsBaHE MEXIy bwirapus u
I'bprust B K0€TO MHOTO JOOpE ce AEeMOHCTpUpAT Bb3MOKHOCTUTE Ha OMHUcaHaTa B maparpad
|.1 enqHHA MeTOAMKA 3a OIlEHKAa HAa 3aMBPCSIBAHETO HAa BB3JyXa MPH NPEHOC B PA3IMYHU
Marmrabu. B paMkuTe Ha U3ciaeIBaHeTo:

- bemie o0sicHeH 100pe M3BECTHUST KIMMATHYEH (DaKT 3a JIETEH MaKCUMyM Ha 3aMbpCsSBaHe
cbe csapa Ha rpajx ColyH M ¢ IOMOUITa Ha MEeTo/1a Ha (PYHKIMHU Ha BIMSHUE Oellle yCTaHOBEH
IIPOU3XO0/a Ha 3aMbPCUTEIINTE;

- belre HanpaBeHa OllEHKa Ha B3UMHOTO 3aMbpPCSIBaHE Ha JBETE JIbPKABU ChC CEPHU U a30THU
ChEAUHCHMUS,

- bsaxa pasrienanu ciaydyad Ha eKCTpeMHO 3ambpcsiBane B bbarapus m Cesepna ['bprus u
Oelle yCTaHOBEH IIPOM3X0/1a HA 3aMbPCUTEIIUTE;

- beme paeMOHCTpHpaHO BIMAHUETO HAa Me30MalladHM e(eKTH BbPXY PETHOHATHU
XapaKTEPUCTHKHU HA 3aMBbPCSIBAHETO.



Mooenupane na pecuonannomo 3amvpcasane nao bankanckua noayocmpos u bvazapus c
US EPA Models-3 system — padotu 11.24, 11.26, 11.27, 11.29, 11.30, 11.34, 11.37, 11.43, 11.46,
11.48, 11.50 - 11.56, 11.58, 11.61 - 11.63, 11.65 - 11.67, 1. 72, 11. 75, 1I. 76, 1I. 79 - 11. 82, 111.24,
11.25, 111.27, 111.28, 111.38, 111.41, 111.43, 111.50, 111.62, 111.71, 11.74, 111.76, 111.78, 111.86,
111.87, 111.90-111.93, 111.96, 111.98 - 111.102, 111.105 - 111.107, 1V.44 — IV .45

- Ilokazano e, ye cucremara MMS5S/CMAQ aznekBaTHO CUMyNIHMpa HHBAaTa Ha O30H B
foron3rouHa EBpona (cpaBHeHHE Ha MOJETHUTE PE3YNITATH C U3MEPBAHUS B paiioHa).

- M3BbpiieHa e mpoBepka Ha YYBCTBHTEIHOCTTa Ha cucremara (sensitivity analysis) mo
OTHOILICHUE HA MpPEKypcopuTe Ha 030HA (a30THU okucH NOX U JICTIUBH OpPraHUYHU
cbenuHenuss VOC) u e nokaszaHo, uye pailoHa € VOC-HacuTeH, T.€. U'3MEHEHUSTa EMUCUNTE Ha
TO3U 3aMbPCUTEI HE U3MEHST YyBCTBUTEIIHO HUBATa HA 030HOBO 3aMbPCSIBaHE.

- Hanpaseno e 1.Hap. “country to country (CtC)” uscnenBane 3a BIUSHUETO Ha EMUCCUTE Ha
BCsAKAa OT cTpaHuTe PymbHusA, beiarapus u ['bpruisi BbpXY 030HOBOTO, CSAPHO M a30THO
3aMbpcsiBaHE Ha JApyruTe J1Be crpaHd. lloctpoenn ca T.Hap. “blame matrixes”
HATOBapBaHUsATA HA TI0YBATa ChC CEPHU M a30THU OKKCH 3a paioHa.

- Ha ocHoBara nHa mamaOHu (8 TOOWIIHHM) YMCICHU MPECMSATAHUSA C BHCOKAa pa3pellaBalia
crocoOHoCT (3 KM.) € M3CieIBaH MPUHOCA Ha Pa3InYHU KaTeropu N3TOYHUIH, BKIFOUUTETHO
Ha OHMOTEHHUTE EMHCHH, KbM 3aMbpCSBAaHETO Ha bankaHCKHs TOIyocTpoB M bbiarapwus.
OTHOBO, Ha MHOTO IMO-O0IIMpPEH Marepuai, Oelle MOTBhPJACHA KOHCTATalUATa, Ye paiioHa €
VOC-nacuten. bemre moka3zaHo, ye 030HBT B cTpaHaTa ce (OpMHUpPa OCHOBHO OT MPEKYPCOPH
OT YY1 U3TOYHHIIH.

HOJ’Iy‘IGHI/ITe OIICHKU Ca CAMHCTBCHUTC NPaBCHU OJOCEra 3a E’BJ’IFapI/ISI U Morart Ja CiIyxaT 3a
OCHOBa IIpH (I)opMan/IpaHe Ha HOBbJITOCPOYHU CTPATCTHYCCKH MCPKHU 34 OIrpaHUYaBaAHC
3aMBPCABAHCTO HA Bb3AyXa B CTpaHaTa.

- Ha ocnoBara Ha mamaOHu (8 TOAMIIHK) YKCICHH MPECMATaHHS C BHCOKa pa3peliaBalia
crnocoOHOCT (3 KM.) € wu3cielBaH TPHHOCA HA pa3IMYHUTE JUHAMUYHU, XUMHYHU U
aepo30JIHU TIpoliecH, KbM (opMUpaHe Ha 3aMbpcsiBaHETO Ha bamkaHCKHS TOIYyOCTPOB U
boarapus. [lomydeHuTe OUEHKM Ca €QWHCTBEHUTE IMPAaBEHU Jocera 3a bearapus u gasar
1eHHa UHQOpMaIIHs 32 OCHOBHUTE MEXaHU3MH U MBTHUIIA 110 KOUTO ce (hopMHpa chCcTaBa Ha
atMocdepara B peruoHa. [1o chIecTBO ¢he cpeacTBaTa Ha KOMIIOTHPHUTE CUMYJIAlUK Oeliie
KOHCTpYHpaH KJIMMaT Ha CBCTOSHUETO Ha aTtMochepHHs BB3AYyX B CTpaHara —
MHOT'000pa3ueTo OT TUIMUYHU M €KCTPEMHH CHCTOSHHUS C XapaKTepHAaTa UM IOBTAPSEMOCT,
CE30HHA U JCHOHOIIIHA U3MECHYUBOCT.

- beme nampaBeHo wmamabHo (8 TOAWIIHO) KOMIIOTHPHO CHMYJIMpaHE Ha KiuMmaTa Ha
3ambpcsiBaHe B rpag Codusa ¢ Bucoka paspemaBama crocoOHocT (1 km.). M3cnensan e
MPUHOCA HA PA3UYHUTE NWHAMHYHHU, XUMHYHU M a€pO30JIHU TPOIECH, KbM (OpMHpaHe Ha
3ambpcsBaHeTo Ha rpaj Codus. OneHeH e MpuHOca Ha pas3iIMYHU KaTerOpUH HM3TOYHUIIH,
BKITIOYUTEITHO Ha OMOTCHHUTE €MHUCHH, KbM 3ambpcsBaneTo Ha rpan Codws. Ilomydenute
OLIEHKU Ca eAMHCTBeHMTEe mpaBeHH pgocera 3a Codus M naBar LeHHa HHPOpManus 3a
OCHOBHHUTE MEXaHW3MH U ITBTHUINA IO KOUTO ce opMupa chCTaBa Ha arMocdepara B Tpaja.
Te morat na ciayxar 3a ocHOBa Ipu (popMyIupaHe Ha IBJITOCPOUYHU CTPATETHYECKU MEPKH 32
OrpaHUYaBaHE 3aMbPCSIBAHETO HA BB3/IyXa B Irpaja.

- YcBoeHa Oeme MeToAMKa 3a M3YHCIsBaHE Ha WMHJEKCAa Ha 3aMbpPCSABAHE — HHTErpaliHa
OlLIEHKa, TUPEKTHO M3MEpBallla BIMSHHUETO HAa KaueCTBOTO Ha aTMOC(epHHUsi BB3IYyX BBPXY
KaueCTBOTO HAa JKMBOT M YOBEIIKOTO 3/ApaBe. Ts Oelle MPHIOKEHA 3a TEPUTOPHATA HA
boearapust u rpax Codus m Taka, Ha OCHOBaTa Ha 8-TOMWIIHUTE aHCAMOJIM, OTpa3sBaIIU



cbcTaBa Ha arMocdepara Oeimie MOCTPOEH KIMMAT Ha HMHIEKCUTE Ha 3aMbpCsIBaHE —
IIPOCTPAHCTBEHO pa3IpeelieHUe, TOBTOPSIEMOCT, TIOBTOPSIEMOCT Ha 3aMbpCUTENIS, KOITO Ipu
KOHKpETHa CUTYyallMsl OIIPEeIsl UHIEKCa Ha 3aMbpCsBaHE.

- U3cnenBano Oe BIMSHMETO Ha paspellaBalaTa CIOCOOHOCT Ha HM3YHCIUTENIHATAa Mpexka
BBPXY Pe3yATaTUTE OT KOMIIOTHPHUTE CUMYyJauu. M3cienBaneTo e HampaBeHo Ha 6azara Ha
ManadHo (8 roAUIIHO) KOMIIOTHPHO CUMYJIMpaHe Ha KJIMMaTa Ha 3aMbpCsIBaHE Ha CTpaHara.

- N3cnenBano € BIMSHUETO Ha OYaKBaHUTE B pe3yiTar Ha ,,HanuonOannHara cTparerus 3a
penykius Ha emucuute, Ha ,llmana 3a BwbicranoBsBane u YcronumBocT (I[IBY) Ha
Peny6nuka beirapus® u vHa ,,MilHTerpupanus miaH B 00JIacTTa HAa €HEpPreTHKaTa U KJIuMara Ha
PenyOnuka bbirapusa® u3MeHeHus HA eMUCHHUTE BbPXY Ka4eCTBOTO Ha aTMOCGHEPHHUS BB3IyX
B cTpaHarta. M3cnenBanero e HampaBeHO Ha 0a3ara Ha MamabHO (8 rOAUIIHO) KOMIIOTHPHO
CUMYJIMpaHE Ha KJIMMaTa Ha 3aMbpCABaHE Ha CTPAHATA.

H3zneosane na eoun enuzod na ekcmpemno oozazaeane na zpad Cmapa 3azopa — paboTu
111.29, 111.30, 111.35, 111.40, 111.42, 111.49, 1\VV.42

Cumynupan e equH oT enuzoaute ¢ oOrazsBane Ha Crapa 3aropa. Hampasen e nertaiineH
aHAJIM3 HAa METEOPOJIOTHYHATA CUTYyallMs, KaTo € MOKa3aHO, Y€ €JAMHCTBEHATa MpPUYMHA 3a
TaKWBa €MU30JM € KOMIUIEKCHT ToIuloneHTpanu ‘“‘Mapuna-M3Tok”, KOWTO € Hal-rojemMus
cepeH 3ambpcuten Ha bankanute. HampaBenu ca mpemnopbku 3a ch3naBane Ha Cucrema 3a
MOHHUTOPHMHT U MPOTHO3a 3a 3ambpcsaBaHeTo oT TEL] n e moka3zano ye Models-3 e moxe 0u
Hal-100pOTO CPEJCTBO 32 PEIIaBaHe HA Ta3u M3KIIOYUTEIHO TPYIHA 3a/1a4a.

H3cneosane npouecume Ha Gopmupane u paznpocmMpaHeHue HA 3AMbPCABAHEMO,
npuuuneno om nazemuus mpancnopm — patdotu 11.29, 111.31, 111.37, 111.45, 111.48, 111.51

Pazpabotkara e B pamkute Ha poekra QUANTIFY (6PII). OtHOBO e mpunoxena US EPA
Models-3 system. M3mon3BaHa € cloCOOHOCTTa Ha CHCTeMara 3a TEIEeCKOMHM3AalHs U 3a/1auaTa
Ce CMsATa 3a HAKOJIKO BMECTEHU PaliOHa ChC BCE MO-MaJlKa IPOCTPAHCTBEHA CTHIIKA 32 PallOHa
Ha 3ananHa EBpomna okono Jlamanm. M3nom3Bana e u cnenuanHa onuusd Ha CMAQ 3a
IpoBeXJaHe Ha T.Hap. Process Analysis, maBam BB3MOXHOCT Ja CE€ OLIEHM IPUHOCA HA
pa3NUYHUTE JUCIEPCHOHHU MpoIecH Npu (opMHpaHe Ha 3aMbpCSBAHETO, NMPUUUHEHO OT
Ha3eMHHUA TpaHcropT B AHrnus (paiioHa Ha JIOHIOH).

W3cnenaBan e mMpUHOCHT HA W3TOYHUIIUTE HA ABTOMOOWIIHHMS M MOPCKH TPAHCIOPT KBbM
(dbopMupaHeTo Ha 3aMbpcsiBaHETO B EBpomna u possita Ha pa3inMyHUTE MPOLECH, 00yCIaBsIIH
TO3U MPUHOC.

[lopann HenmMHENHHOCTTAa HAa HAKOM OT XUMHUYHUTE MPOLECH 3aMbpCIBAHUATA OT PA3IUYHU
W3TOYHMIIM Ca B3aMMHO CBBbp3aHHU. M3cienBaHO € BIMSAHMETO HAa M3TOYHHUIIMTE HA MOPCKHS
TPAHCIOPT BbPXY 3aMbPCABAHETO OT aBTOMOOMIIHUS TPAHCIIOPT U OOPATHOTO.

H3cnedsane enuanuemo Ha u3mMeHeHUAMA 6 J1OKAIHUA KIUMAM 6bPXY 3AMBPCAGAHENO 6
Bvnzapua — padotu 11.32, 11.35, 11.41, 111.44, 111.53, 111.54, 111.56, 111.67, 111.70, 111.79, IV.41

V3MeHeHHsTa B JIOKATHUS KIMMAT BOIAT IO IMPOMSHA B TOBTApSEMOCTTa HAa THIIOBETE
LUPKYJIAlUU, TeMIepaTypuTe, CIBbHYEBOTO IpeeHe, IMOJUIOKHATa MOBBPXHOCT, a OTTaM M
BBPXY KapTHHATa HA JIOKATHOTO 3aMbpcsBaHEe. 3a M3ydaBaHe Ha e(EeKTUTE OT MPOMsHA Ha
JIOKQJIHUS KJIMMaT BBPXY 3aMbpCSBAHETO B cTpaHaTa, B paMmkure Ha npoekra CECILIA u
SEE-Grid-sci, (7PII) 3anmouynaxa MaImaOHu YHCIACHH EKCIICPUMEHTH.



[TocTaHoBKaTa Ha €KCIIEpUMEHTa € CleAHaTa: Ha OCHOBAaTa Ha aKTyaJHUTE (ChbBPEMEHHM)
eMHUCHH 11Ie OBbJaT M3y4yeH e(eKkTa Ha eIUH KIMMAaTUYeH CLIEHapHil B TpU BpeMeBHU ‘“‘cpesa -
1991-2000 (xoutposen mepuoxa), 2041-2050 (6nusko Obaemie) u 2091-2100 (maneuyno
Opnemie). PesynaratuTe OT Ti0OaieH KIMMATHYEH MOJACNI C€ “‘TeJIeCKOMU3upar’ 3a
TeputopusTa Ha bearapus or kiaumaruuHata Bepcuss Ha mognena ALADIN u cinen toBa
otHoBo upe3 US EPA Models-3 system ce npaBu MoenupaHe Ha 3aMbPCSIBAHETO B CTpaHATA.

Jlo MoMmeHTa ca MPUKIIOYWIA EKCIIEPUMEHTUTE 3a KOHTPOJIHUS TMepuoj (HACTOSIIE).
CpaBHeHusiTa C JaHHU OT (HOHOBHTE CTAHIUU TIOKA3BaT HAIIBJIHO 3aJOBOJUTEIIHO
ChBIIQJICHUE.

Pazpabomeane na bvacapcka Hayuonanna Cucmema 3a Ungopmayua u Ilpoznoza na
Xumuunomo Bpeme - paGoru 11.31, 11.33, 11.40, 11.49, 111.54, 111.65, 111.68, 111.83, 111.85,
111.89, 1V.43

Cucremara oTHOBO ¢ Oasupana Ha US EPA Models-3 system u Ha HanroHanHATa MPOTHO3a
Ha BpemeTo. [Iporno3ara Ha XumuuHoTo Bpeme 3a cTpaHaTta ce M3BBpIIBA C pa3pelraBamia
criocobHocT 3 kM, a 3a Codus ¢ paszpemiapaia crnocoOHOCT 1 kM.

Cucremata e HaI'bJIHO aBTOMAaTH4YHA U BeYe € BbBEACHA B oneparuBHara jeiHoct Ha HUMX
n HUI'TT.

B Haii-HOBMA cH BapuaHT cucTemaTa € u3rpajeHa He camo 3a rpaa Codwus, HO CBIIO 3a
ITnosauB 1 Bapua <http://www.geophys.bas.bg/cw3/index.php>.

Paspabomeane na cucmema 3a oUeHKa Ha PUCKA U NPOZCHO3A HA PA3NPOCMPAHEHUEMO HA
omposnu 2azoee ¢ cayuaii Ha aeapuu - padotu 11.37, 11.41, 11.42, 111.63, 111.69, I11.53, 111.72,
I11.77, 111.80, 111.84

Ha ocnoBata na moxenute WRF, CMAQ u SMOKE e pa3paborena cucrema, KOsiTO UMa
ClIeIHUTE (PYHKIMU:

- [IpaBu oreHKa Ha PHCKa 32 YOBEIIKOTO 3/IpaBe MPH Pa3lpOCTPAHEHUETO Ha OTPOBHU ra30Be
B CJIy4ail Ha aBapuu 3a U30paHM MOTEHIIMATHO OMACHU OOEKTH (MOATOTBUTENHA (PYHKIIMS Ha
CUCTEMATA);

- IlpaBu mnporHosa Ha pa3NpOCTPAaHEHHETO HA OTPOBHM Tra30BE B CiIy4all Ha aBapuu
(onmepatvBHa (DyHKIMS HA CUCTEMATa);

- HpaBI/I no;[po6Ha OLIEHKAa Ha BB3ACUCTBUATA BBpPXY OKOJIHATA CpClia OT pa3pOCTPaHCHUCTO
Ha OTPOBHHU Ira3oB€ CJIC] Ha aBapusiTa.

I.5 U3caeaBaHe MOTEHNMAIAa HA CTPAHATA 110 OTHOLIEHHE HA Bb300HOBSIEMH €HEPrUilHU
U3TOYHULM (BATHP, CIbHYEBA eHeprus)- padoru 11.78, 111.82, 111.97

B pamkure na npoekrta SuperCA++, morosop JALBII-02/ 1 ot 29.12.2009 ¢ ®HMU-MOH
3all04YHaxa M3CJEIBAaHUS 3a MH3SCHABAHE IOTEHIMaJa Ha CTpaHaTa [0 OTHOIICHHWE Ha
BH300HOBSIEMH E€HEPTMWHU HU3TOYHHMIM (BATHP, CAbHUEBA €HEPrHUsi) C OIJIe] ChbBPEMEHHHUTE
TEXHOJIOTHH 3a OIOJI30TBOPSIBAHETO UM.

Cne cpencTBara Ha KOMIIOTHPHUTE CUMYJIALUK Oellle KOHCTPYHUpPaH KJIMMaT Ha ChCTOSHUETO
Ha BETpPOBaTa M CIbHUYEBA €HEPIrHs B CTpaHAaTa — MHOTOOOPA3UETO OT TUIIUYHU M EKCTPEMHH
CBhCTOSIHUS C XapaKTepHATa UM ITOBTAPsAEMOCT, CE30HHA U JICHOHOIIIHA U3MEHYUBOCT.



bemre IMOKa3aHoO, 4YC IMopaau rojgMara CTaTUCTUYCCKa AUCIICPCUS Ha chaM6’bHa, BCTpOBaTa
CHCprust y HaC € MO-HCHAACKIACH H TPYAHO IPCIACKA3yeM aJITCPHATUBCH H3TOYHUK B
CpaBHCHHEC CHC CIIBbHYCBATA CHCPIHA.

1.6 Judy3us Ha peareHT B KOHBEeKTHUBHHU 00.1anu - padotu I11.1, 111.4

B To3u ciyuail TpumepHaTa oiepoBa 3ajadya M MeToJa Ha (PYHKIMHUTE Ha BIHSHUE CE
npujara KbM U3ydyaBaHe au¢y3usATa Ha peareHT B o0OiayHa cpena. JuHaAMHUYHOTO
obe3mneuenne Ha audy3MOHHATA 3ajJada € Bb3 OCHOBa Ha Mojea Ha obmauna ctpys (IV.5).
Pasrnenanu ca Bb3MOKHOCTHUTE 3a BHACSIHE HA peareHTa AUPEKTHO (MUTHOBEH M3TOYHHUK) WU
HEMpPEeKbCHATO MO MPOU3BOIHO 3anajeHa Tpaekrtopus. llomydeHu ca HSKOM HOBU U TO-
JETalIHA Pe3yATaTH OTHOCHO EBOJIIOLMATA DPA3NpPENEICHUETO Ha IpHMeca Ha 3acsBaHe.
Hanmpumep TeopeTMuHO € TOTBBPACHO U3BECTHOTO OT EKCIIEPUMEHTa OCMHYHO
pasnpezneneHue Ha npumeca. JnHamMuuHUTE W AU(Y3UOHHM MOJENH HA MOAXOAA, KaKTO W
ONMIIMUTE 3a 3aJjaBaHe Ha HW3TOYHMKA ca OOCAMHEHM B €JMHEHHA METOJMKa ynoOHa 3a
OTIEPAaTUBHO M3ITOJI3BaHE

|.7 Audy3us B Mopcka cpena - padoru 11.13, 111.3, IV.18, IV.19, IV .40

Lenust KOMILJIEKC OT MPAaBU U CIIpeTHATH AU(Y3UOHHU 3a/1a4M € MOAUDUIUPAH U IPUIOKEH
KbM OLIEHKA 3aMBbpPCABAHETO B pazIW4yHMU paiioHH Ha YepHo mope. B To3u cimyuait obaue
JMHAMUKaTa ce 3a/laBa Bb3 OCHOBAa Ha YMCJIEH MOJIEJI ONHMCBAIl JAMHAMHUKATa Ha MOPETO
(TpyxueB u cpaBTOpH). Pa3paboTeHHMAT MU(Y3MOHEH KOMIUIEKC aKTHBHO C€ H3MOJ3Ba B
WNuctutyra no okeanosorusds — bAH, u e m3nbianen npoext 43-805 mo sunus Ha MOH.
W3nom3BaH € 3a pellaBaHe Ha peulla MNPAaKTUYHM 33/1a4d, BKJIIOYUTENIHO JAaBaHE Ha
€KCIIEPTHU OLIEHKH 33 MECTOIIOJIOKEHHETO Ha JIENOTO OT AparupaHd MaTepHalyd OTHOCHO
pasumpenne Ha npuctanuile byprac, ¢punancupano ot sinoHcka gupma (IV.40).

1.8 Moaxon Ha onmucanue HA AUdY3UATA CHIVIACYBAHO ¢ METOAa HA CTATHCTHYECKHUTE
MomeHTH.- pabotu 11.20, 11.44, 11.45, 11.47, 111.16, 111.22, 111.32-111.34, 111.64, 111.66, 111.73,
1175, 111.79, 111.81, 111.88, 111.94, 111.95

ToBa € enun OpUI'HHAJICH IMOAXO0I 3a M3CJICABAHC Ha I[I/I(l)y3I/IOHHI/ITe mponecu, MU3IO0JI3Bal]
npeauMcCcTBaTa Ha kz ,Z[I/I(i)y3I/IOHHaTa TCOpHA 34 OIMCAHUC Ha BCPTHUKAJIHATA HH(by3Hﬂ 151

CTaTUCTUYCCKATa TCOPUA — B Cliydasd TOBa Ca CHUCTEMATa YPAaBHCHUA 3a MOMCHTUTC IIPpU
OINMMCAHUC HAa XOPU3OHTAIIHATA ,Z[I/I(l)y3I/IH. B PAMKHUTC Ha Ta3W KOHLOCIIUSA Ca p83pa6OTCHI/I JBa
OCHOBHH MO/JI€JjIa — 3a MUTHOBEH U3TOYHUK Hy(b MOZACI ChIiIaCyBaH ¢ ME€TOA HA MOMCHTHUTC U
3a HCIIPCKBCHAT U3TOYHUK — CTPYCH MOJCII ChIJIaCyBaH C MCTOA HA MOMCHTHUTC.

OCHOBHO TMpeAMMCTBO Ha TE3M MOJEIM €, Y€ MpH TIX OCHOBHHUTE JIarpaHkKeBU
XapaKTEpUCTUKU — TPAcKTOPUH, AUCIIEPCUHU HE c€ 3ahaBaT “a mpuopu’ (KakTo NpH peauua
pEerylaTopHd U JOpYTM MOJENH), a ce H3UuCiIsIBaT Ha 0a3a Ha cucTemaTa ypaBHEHHs 3a
MOMEHTHTE CHIVIACYBAHO M B paMKUTe Ha camara Audy3uoHHa 3aaada. MojenuTe 3aemar
MEXJIUHHO MSICTO MEXIY CTaHIApPTHUTE PETYIATOPHU MOJENU M CIOKHUTE TPUMEPHU WU
PDF mopenu, u ca epeKTHMBEH MHCTPYMEHT 3a M3CJE/IBAHE BIMSHUETO HA IIUPOK CIEKTHP
TypOyJIE€HTHH PEeXUMHU (IapaMeTpU3UpPaHU B paMKUTe Ha Teopusta Ha nopooduero Ha [IC u
[II"C) B mokanHM, ME30 | MO-TOJIEMHU Maladu.

JluHamMugHO oOe3IevyaBaHe Ha MOJICIUTE ce M3BbpIIBa upe3 npenacraBerus B |11.34 msaxonko
cioer [1I'C mozen orunTaln mupoka rama TypOyneHTHH pexumu. Ha 6a3zata Ha Te3u Mojenu
Hanpumep 0s1Xa U3cieIBaHu HOBH €(DEKTH CBBP3aHU C BIUSHHE HA HEJIOKATHUTE e(eKTH Ipu



nbaro chuiectByBanl II'C, edekTh CBbp3aHM C OTYMTAHE Ha ITBJIHUA TEH30p Ha audysus K;,

edeKTH CBbP3aHU C MHOTO roJisiMa IrpanaBocT (TpaJcKu paloHH) U Jp..

1.9 Hsixou m3cjieIBAHMS HA AHAJUTHYHH PellleHUsI HA 32/1a4aTa 3a pa3snpocTpaHeHHe Ha
npuMec OT eIUHUYEH MOCTOSTHEH M3TOYHHMK - pabotu IIL.14, 111.19, 1V.32, 1V.33, V.35,
Iv.37

N3cnenaBanu ca pelieHus 3a raycoB CTPYEH MOJIET U ca HAMEPEHH aOCOIFOTHUTE MaKCUMAaTTHU
KOHIEHTpaluu (KOUTO HHUKOra He MoraT Ja ObJaT HaaxXBbpJIeHH). 3a 1elTa € BbBeJcHa
KPUTUYHA CTOMHOCT Ha BATHPA. [1oaxobT € 0000111eH 3a TEKKH U TTOJIUIUCTICPCHU YaCTHUIH.

.10 M3yuyaBaHe Ha PerMOHAJHHUS M JIOKAJEH KJIMMAT B YCJOBUSTA Ha TIJIOOAJTIHH
KJIMMATHYHU npoMenn — padotu I1.57, I1.59 - 11.60, 11.64, 11.67 - 11.71, 11.73, 11.74, 111.103,
111.104

Cnc cpencrBara Ha KOMIIOTBPHUTE CUMYJIAalMU ca ModydeHdu 30-roguiiHu aHcamOiau ot
METEOPOJIOTUYHHU ToJIeTa 3a paiiona Ha FOromsrouna EBpona u bbirapus 3a TeKymus KiIuMar
u 3a nepuoaute oT 2021 mo 2050 r. (6nusko 6waeme) u ot 2071 go 2100 (naneyno ObaerIe)
IIpU YETUPUTE OCHOBHHU TInoOanHu kiaumaruuHu cueHapuu (RCP2.6, RCP4.5, RCP6.0 u
RCP8.5). Mogenute ca BalMIupaHU HOCPEICTBOM CPaBHEHHE Ha CUMYJAMUTE C PEaTHU
JaHHU 3a TeKymms kimmar. [IpecMeTHaT ca MHOMKECTBO KIMMATUYHU MHAEKCH, 0000IIEHO
OTpa3siBallld BIMSHUETO Ha TEKyIIUs U ObACLIUTE KIUMAaTH BbPXY KadeCTBOTO HA YKHUBOT,
€KOCUCTEeMHTE, BOJHHTE OajaHcH, HeOnarompusaTHUTe H KaracTpodamHu arMochepHH
SBJICHUSI, KAKTO U BBPXY CTOMAHCKATa JIeHHOCT.

Te3u n3cneaBaHus ce MPOBEXAAT B PAMKUTE HAa HSAKOJIKO BaXKHM HAIIMOHAIHO IPOEKTA C
roJsiM TOTEHLMAJl 3a pasrpblllaHe Ha H3clenoBareickara paboTa M 3a MPAKTHYECKO
MIPUIIOKEHHE HA PE3YITATUTE B ObJIEIIE:

e “OueHKa M aHAJIM3 Ha KIMMAaTUYHUTE MPOMEHU B PETMOHAIHU/IOKAIHN Maladu M HAKOU
nocuencTBus ot X, gorosop Ne JIH14/3 ot 13.12.2017r. ¢ ®HU

e _llenTbp 3a BBPXOBM mOCTHXKeHHUA 10 WMupopmarnka u UHDOPMANMOHHH U
KOMYHHKAITMOHHU TexHOoJIoruu , forosop Ne BGOSM20P001-1.001-00

e _HamuoHaneH LEHTHP 3a BUCOKONPOM3BOAUTENIHM U pAaslpelesieHH MpecMsTaHus ",
norosop Ne 0901-102

e HanuonanHa Hay4yHa nporpama ,,Ona3BaHe Ha OKOJIHATa Cpesla U HaMaJlsiBaHEe Ha pPHUCKa OT
HEOIaronpusTHU SBJICHHUS W NpupoaHu OenctBus, omodOpena c¢ Pemenune mHa MC Ne
577/17.08.2018 r. u punancupana or MOH (Cnopazymenne Ne J10-230/06-12-2018)

1.11 ipyru u3sciienBaHusi

ToBa ca pa®oTH NOHSIKBJIE BCTPAHU OT M30POEHHUTE MO-TOPE OCHOBHU HAYYHH HHTEPECH,
TaKMBa KaTo:

- CpaBHSIBaHe Ha YUCJICHO U aHAJIMTHUYHO PCIICHHUEC HA YPaBHCHHUETO 3a MPCHOC HA TOILIMHA
[IV.9]:

- M3cnenBane Ha ycmoBusATa 3a 00pa3yBaHe Ha BBIHOBO U B ['panmanus cioit [IV.10];

- H?)CJIC,Z[B&HC pO.HSITa Ha Typ6y.]'IeHTHOTO TpI/ICHe HpI/I reHepaumI Ha 3¢MHOTO MAarduTHO II0JIC
[IV.26];



- Mopen Ha oOpa3yBaHe Ha MbIJa € I€TAlNIHO OTYMTaHe Ha MUKpodusukara [IV.29];

- Pabora [I1.3] chimo e BcTpaHu OT OCHOBHHTE MU HaydHU HampasieHus. Ts npeaiara eanH
MOJIeT, KBJETO KOHBEKTUBHHUAT TOILUIOOOMEH B TPaHUYHHUS CJIOW € OCBIICCTBEH upe3
aHcamMOBJ1 OT U30JIMPAHU TEPMHUIIU.

1. HayyHO-NPHJIOKHU M BHEAPUTEJICKH MPHHOCH

Omnwucanata B naparpa¢ 1.1 Meroauka 6eme Bueapenu B ['eopusnunus Mucturyr Ha BAH n
MOCB u aparu roguHu Oerle OCHOBEH MHCTPYMEHT 3a HayYHU U NMPUIOKHU U3CJIEIBAaHUS B
obylacTTa Ha 3aMbpcsABaHE Ha Bb3AyXa. Mojenure ca W3MOI3BaHU IpU U3pabOTBaHETO Ha 4
JUILUIOMHU pabOTH M elHAa KaHauaaTcka aucepranus. [Ipuiaranu ca mpu U3IMBJIHEHUETO HA
mect npoekTa ¢ Hanmonanen ¢ounn “Hay4ynu uscnenBanus”, KakTo U MPH PEANLIA TPUIOKHA
MPOEKTH (BUXK MPUIIOKEHUS CIIUCHK), OT KOUTO MOraT J1a ObJaT CIOMEHATH HAKOJIKO [10-HOBH
C HallUOHAJIHO 3HAYCHHE:

9999

e “U3cnensanus u AeitHocTH 3a noBumaBaHe curypHocrra Ha AELL “Koznoayit™ - Tom B -
Merteoponorus - npoekT Ha HEK u MAAE

9999

e “UM3cienBanus U ACHMHOCTH 3a noBumaBaHe curypHoctra Ha AEL] “benene”™ - tom B -

Merteopomnorus - npoekT Ha HEK u MAAE

e “U3crnenBaHe BIMAHMETO HAa TOIUIOCTIEKTPUUYECKUTE IEHTPAIM BHPXY OKOJIHATa cpena’,
1993-1994, npoekt Ha HEK - EAJ]

Enno MHOrO ChillecTBEHO BHEIPSIBAHE 32 METOAMKATA € MPUIIOKEHUETO U MPU U3TOTBSIHE HA
oTuer “MojenupoBaHHE IMEPEHOCA COCAMHEHUN CEpbl M a30Ta B OTPAHUYEHHOM pailoHE
150x150 kM. ¢ y4eToM ci0XHBIX oporpadudeckux yciaoBuit” ¢ aropu E.Cupakos, K.I'anes
u H.I'ones, npeacrasnsBain npuHoca “in kind” na Hamara crpana B eramn [V (1987-1990) ot

MexayHapoaHara nporpama EMEP.
Mogenute 651Xa MHUPOKO U3MOJI3BAHU U B MEXKTYHAPOJHH MTPOEKTH HA CEKIUATA:

e “l3yuaBane oOMeHa Ha 3ambpcsiBaHe Mexay bbarapus u CesepHa ['bpuus™ - cpBMecTeH
npoekt ¢ Jlabopatopusita no Atmochepna dusuka, YHusepcurer “Apucroren’, ComnyH,
I'epunms, NATO Linkage Grant ENVIR.LG 973343

e Harmonization of Approaches and Tools for Regional Air Pollution Studies in the Balkans,
NATO Collaborative Linkage Grant

e New Planetary Boundary Layer modeling approaches for environmental studies
implementation, NATO Collaborative Linkage Grant

OnutsT, HaTpYNaH B Ipolieca Ha Ch3AaBaHe U paboTa ¢ MojaenuTe Oelle NMPUIOKEH U MpU
Ch3JaBaHETO Ha NMPWIOKEH COPTyebp, BHEAPEH B peryjaTopHaTa MpakTuka Ha PemyOnuka
boarapus:

e “PazpaboTBaHe Ha METOJMKa 3a M3YMCISBaHE BHCOYMHATA HA M3IyCKAlllUTE YCTPOICTBa,
pa3ceiiBaHEeTO W OYAKBAHWUTE KOHIICHTPAIIMK HAa BPEIHH BEIIECTBA B MPU3EMHUS CIIOW Ha
atMocdepara” - goroBop No. 166-1618/11.07.1996r. mexny MOC wu TI'eopusuuen
nHcTuTyT Ha BAH. Pa3paborenara merojuka ¢ yrespaeHa or MC cwe 3anoBen No.PJ[-02-
14-211 ot 25 deBpyapu’98, nyonukyBaHa B bronetun “CTpouTeNcTBO M apXUTEKTypa”, S,
Op. 7-8, romu-aBryct 1998, ¢.62-73, karo 3agbikurenta B Peny6nuka boarapus

e “Metoanka 3a ONpeiesiHe pa3ceiBaHETO HA EMUCHHTE HA BPEIHH BEIECTBA OT MPEBO3HU
CpeACTBa M TsAXHATa KOHLEHTPAIUS B MpU3eMHUs aTMocdepeH cioii” - norosop N0.2750-
599V mexny MOCB u I'eodusnyen nuactutyt Ha BAH.



ITo Bpeme Ha paboTtara 1Mo ch3aBaHe Ha MOJAEIHUTE M paboTara ¢ MojenuTe Oelle HaTpyrnaH
LIEHEH OIUT, KOHTO Oelle M3KIIOYUTEIHO I0JIE3€H NPH BBBEXKJIAHETO U YCBOSIBAHETO HA
HOBOTO TIOKOJICHHE CBETOBHO INMPHU3HATH MOJIENH, & UMEHHO KoMIUieKchT moaenu US EPA
Models-3 system. Te oT cBosi cTpaHa ChLIO Ca BHEIPEHH B MpakTHKata Ha ['eopusmucH
WHCTUTYT M aKTUBHO ce IpuiIarat B padoTaTa Ha MEeXIYHAPOTHUTE IPOCKTH

Atmospheric Composition Change: an European Network (ACCENT), Network of
Excellence (NoE) — EU 6FP

Quantifying the Climate Impact of Global and European Transport Systems (QUANTIFY)
- EU 6FP Contract 003893 (GOCE)

NATO SfP project ESP.EAP.SFPP 981393 “Modelling System for Emergency Response
to the Release of Harmful Substances in the Atmosphere”

Onenka Ha edeKTUTe U yA3BUMOCTTA OT KIMMAaTU4YHU npomenu B llentpanna u U3touna
EBpomna (CECILIA) - EC 7FP Contract Ne 037005

SEE-GRID elnfrastructure for regional eScience - SEE-GRID-SCI - FP7 Research
Infrastructures Contract: Ne 211338,

SuperCA++, norosop JALIBII-02/ 1 ot 29.12.2009 ¢ ®HN-MOH

Promote Air Quality Services integrating Observations —Development Of Basic Localised
Information for Europe, 7FP 241557

Regional climate-air quality interactions (REQUA), Call: FP7-PEOPLE-2013-IRSES,
Grant Agreement Number: PIRSES-GA-2013-612671

KaKTO U B HALITUOHAJTHHUTEC ITPOCKTU

“Ksm bbiarapcka Hamumonanna Cucrema 3a Mudopmanus u IIporHoza Ha XUMHYHOTO
Bpeme” - Jlorosop /1002-161/16.12.2008 ¢ H® “Hayunu U3cnenBanus’.

Cp3naBaHe Ha cUCTEMa 3a IPOrHO3MpaHE HUBATa Ha 030H (TpomnocepeH) B aTMOChEepHHUS
BB31yX, 1o Jloroop 1338/23.12.2008, npueta 3a BHeapsiBaHE B COLIMAJIHATa MPAKTHUKA C
ITporokon Ne 5/18.11.2009r ot 3acemanuero Ha EEC ma MAOC mnpencraBnsBa BaxHa
CTBITKa KbM YIIOBJIETBOPSIBAHETO OT HAIllaTa CTpaHa HA M3WCKBAaHMATA W CTAHIAPTHUTE Ha
EC B obmactTa Ha ona3BaHe Ha OKOJIHaTa cpefa. ToBa € HabJIHO aBTOMaTHU3MpaHa 100pe
BaJIMIUpaHa CUCTEMa, KOSITO OTTOBaps Ha Ha-ChBPEMEHHHUTE N3UCKBAHMSL.

M3CJIIEABAHE W OHPENE/IIHE MECTOHOJIOXKEHUETO HA HOBA SJIPEHA
MOHIHOCT HA TUIOIIAAKATA HA “AEILl KO3JIOAYWU”, PA3JIEJIL: ”/lonbaBane Ha
nH(pOpMaUITa OTHOCHO JIOKATHUTE U PETHOHATHUTE METCOPOJIOTHYHHU XapaKTEPHUCTUKH.

W3scHsBaHEe HA IMCHEPCUOHHUTE XapaKTepUCTUKH Ha atMocepara”- REL-1000-ST-005-
A

Koncynrauus Ha Tema ,,BiausHuero Ha mouckanara ot PenyGnuka bearapus neporanms,
npensuaeHa B Jupextuna 2009/28/EO, paspernapaiia noBuiieHu croitnoctu Hag 60 KpA
Ha MoKa3aTelsl HajisiraHe Ha O€H3MHOBUTE Mapu MPU CMECBaHE ¢ OMOETaHOJI, BbPXY HUBAaTa
Ha O30H Ha Teputopusita Ha PenyOmuka bbiarapus - noroBop Mmexay “‘bearapcka
ITerponrna u T'azoBa Acommanus CJPYXEHUWE” u HUITT-BAH. PazpaGorenusit
MaTEMaTHUYECKH MOJIEN 3a BIUSHUETO Ha eMucuute Ha JletnmBu Oprannyau ChequHEHUS
(JIOC) BBpXy mokasaresns HajsiraHe Ha OCH3WHOBUTE IMapH MPH CMECBaHE ¢ OMOETaHON U
HaIlpaBeHMUTE OT HEro U3BOAH, nociyxu Ha BIII'A u MuHucrepcTBo Ha OKOJIHATa cpena u
Boaute mpen EBporelickara koMmucus na moiydd uckaHata Jleporaius, mpeaBHIEHA B

Hupextusa 2009/28/EO.



e Exonorununa onenka Ha ,,MHTEI'PMPAH IIJIAH B OBJIACTTA HA EHEPI'ETUKATA
N KIIMMATA HA PEITYBJIMKA BBJITAPUA 2021 — 2030 TOAUHA U CTPATET'UA
3A YCTOMYMUBO EHEPIMITHO PA3BUTHE HA PEITIYBJIUKA BBJITAPUS JI0 2030
I'OANHA C XOPU30OHT JO 2050 TOAUHA”, loroBop Ha BAH ¢ MunucrtepctBo Ha
eHepreTukara

e FExonornyHa oleHKa Ha ,,HanuoHaneH mjgaH 3a BB3CTAHOBSABAHE U YCTOWYMBOCT Ha
Peny6oinka bearapus‘

Omnwucanara no-rope Cucmema 3a oyeHKa HA PUCKA U RPOZHO3A HA PA3RPOCMPAHEHUEMO HA
omposenu 2azoee 6 cayuau na asapuu, paspaborena B pamkute Ha npoektute NATO SfP
project ESP.EAP.SFPP 981393 “Modelling System for Emergency Response to the Release
of Harmful Substances in the Atmosphere”, SEE-GRID elnfrastructure for regional eScience -
SEE-GRID-SCI - FP7 Research Infrastructures Contract: Ne 211338 u SuperCA++, noroop
JUBII-02/ 1 ot 29.12.2009 ¢ ®HN-MOH e cbuio Taka npuiaoxHa pa3padoTka ¢ O4eBHIHA
3HAYMMOCT 33 HaIlMOHAJTHATA CUTYPHOCT M TOJISIM MTOTEHIHAN 32 OB/ICIIO BHEPSBAHE.

3acnykaBa Ja ce oTOenexar W cepusTa 3aJadd, CBbpP3aHU C MEPUOJUYHO M3UHCISBaHE Ha
pasnpeerIeHUTOe Ha HAllMOHATHUTE U CEKTOPHU €MHCHHM Ha BPEIHM BEIIECTBA BHB Bb3AyXa
Ha TepuTopusATa Ha cTpaHata B kBajapatu ¢ aAbbkuHa 0.1 x 0.1 rpamyca chriacHo
n3uckBaHusATa Ha KOHBEHIMATA 3a TPAHCTPAHUYHO 3aMbpPCSIBAHE HAa BB3JAyXa Ha JAJCYHHU
pa3CTOsIHUSL.

IIsnten crimcpk HA IMPUITOXKHUTC U BHCAPUTCIICKH ITPOCKTHU € ITPUIIOKCH.

3a HIKOM OT pa3pabOTKUTE UMa ChOTBETHH JOKYMEHTH 3a BHEJIPSIBAHE, KOUTO Ca MPUIIOKEHU
KbM MaTepUajiuTe 3a KOHKypca.

I11. JIuuen npunoc Ha K. I'aneB KbM npeacTaBeHuTe padoTu

Ilo romsimaTa 4acT OT MNpEACTaBCHUTC pa6OTI/I ca B CBABTOPCTBO C CIUH HJIM HAIKOJKO
CbaBTOPH. 3aroBa BEPOATHO € PCAHO Aa HaIllpaBd HJAKAKBa CaMOOLICHKA Ha JIMYHUA CH IIPUHOC
B TsX. bux ro OIIPCACIINII TaKa:

- Ilo oTHomeHue Ha BcHYKKM omnucaHu B maparpad [.1 monmenu ywactuero Mu BbBB
dbopmynupaHe Ha MOAEIHUTE, U300p Ha MPUOIIKEHUS] U TapaMeTpU3allid € PaBHOCTOIHO,
possiTa MU NpH KM300pa Ha YMCIEHU METOJIU € BOJEIIa, a W3paboTBAaHETO Ha ChOTBETHHUTE
IIPOrpaMHU KOJOBE € U3LSI0 MO€ JIEII0.

- YyacTreTo MU B YCBOSIBAHETO, aIalITUPAHETO M BaJHMIAIMATA HA omukcaHara B maparpad 1.2
US EPA Models-3 system e paBHOCTOWHO.

- Y4yacTuero Mu B TCOPCTUIHUTC pa3pa60TKI/1 OIIKMCAaHU B Haparpa(b I3¢ BOACIIO.

[To oTHOmIEHNE HA BCUYKHU onucaHu B maparpad [.4 ducieHu excrnepuMeHTH OMX HaIpaBHIl
CJIE/IHATA OLIEHKA:

- Y4acTueTro My B M3y4aBaHETO HA B3aUMOJICHCTBHE MEXK/Ty MaIlabuTe Ha MPEHOC U METOI Ha
TEJECKOIU3aIHs € PABHOCTOWHO W/WJIK BOJEIIIO;

- Yyactuero MU B H3y4yaBaHe Ha JIOKAJIHHMS W pEruoHaleH NpeHoc Haj bankanckus
MOJTyOCTPOB, HACOYEHO KbM M3sICHSABaHE Ha oOMEHa Ha 3amMbpcsiBaHe Mexay bwarapus u
I'bprus € KaTeropuyHO BOJEIO, a KOMIIOThpPHATa paboTa cBbp3aHa ¢ TOBA € Hali-Beue Moe
IEe1I0;

- YyacTiero cu B MOZETHMPAaHE HA PETHOHATHOTO 3aMbpcsBaHe HaJ bankaHckus moayocTpos
u bearapus ¢ US EPA Models-3 Oux onpenenui KaTo BOJEIIO;



- Yyactuero cu B M3ClelBaHE TMOTEHI[MANTa HA CTpaHaTa MO OTHOIICHHWE Ha BH30OHOBSIEMH
EHEepruitHi U3TOYHUIIM (BATHD, CIIbHYEBA €HEPTUs) OMX ONpeAeTuI KaTo BOJIEIIO;

- Yuactuero cu B U3CJe/IBaHE Ha €MM30/M HAa eKCTpeMHO oOra3siBane Ha rpaa Crapa 3aropa
OMX OIpeeNII KaTO PABHOCTOMHO OMX OMPEIEIHII KaTO ChIIIECTBEHO, HO HE BOJICIIO;

- Yuactuero mMu B pa3pa60TBaHe Ha Cucrema 3a OIICHKa Ha pHCKa U IIPOrHo3a Ha
PasnpoCTpaHCHUETO HA OTPOBHU I'a30BEC B cnyqaﬁ Ha aBapuu € BOJACIIO,

- VYyacTnero MM B H3CIEABaHE IIpolecHTe Ha (opMHpaHE M pPa3lpOCTpaHEHHE Ha
3aMBPCSIBAHETO, IPUINHEHO OT HAa3eMHUS TPAHCIIOPT € BOJCIIO;

- Yyactuero Mu B H3CJICABAHC BJIMAHUCTO HAa HU3MCHCHUATA B JIOKAJIHHA KIIHMMAT BBPXY
3aMBpPCABAHCTO B B’BHFapI/IH € IIO-CKOPO CKPOMHO.

Yyactrero My B U3CJICIBAHUATA, onMcaHu B maparpadu 1.5- 1.9 e paBHOCTOIHO 1110 ce oTHACS
JI0 TIOCTAHOBKHTE U TUIAHMPAHETO Ha EKCIIEPUMEHTHTE, a 1110 C€ OTHACS J0 MPOTrPaMHUCTKATa
KOMIIIOTBPHA paboTa, TO € onpenensino. bux uckan ma ordernexa, 4e perIeHueTo 3a raycoBa
CTpys OT TEXBK MPUMEC, ChIICCTBEHO M3I0J3BaHO B paboTHTe, omucaHu B maparpadu 1.8,
KOETO KOpHrupa wu3BecTHaTa (opmyia NpuBeJeHa B KHHrata Ha MouuH u Srioom
“CrarucTiuiecka XuapoauHamMuka” (cObpKaHa BEPOSITHO MOPaJH TEXHUYECKA TPEIKa) € MOoe
TeT0.

ITo oTHOLIECHHE Ha Hu3cjcABanusTa, MpcaACTaBCHU B naparpacb 1.10 mora Ja Kaxxa, 4€ CbM H
HHULUATOP U BOACHI YIYaCTHUK.

YyacTneTo MU BB BCHUKH IMPUITIOKHU p33pa60TKI/I, BHCAPABAHUA U CKCIICPTHU3U € BOACIIO.
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