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30HE OTYYXOEHUS

lNpyBeneHo onvicaHne CTPYKTYPbl U BO3MOXHOCTEN porpamMm-
HOro Kowmriiekca, MnpeaHa3Ha4YeHHoro s OLUEeHOK W MPOrHo-
3UpPOBaHUsS PaanaLnNoOHHON cuTyaumm B YepHOObIIbCKOM 30He
otyyxaeHums (430). Komnnekc no3BOAsSIEeT paccymnTbiBaTb 10JIs
KOHLEeHTpauuy pagnoHyKIng0B B IPU3EMHOM BO3AyXe, M10THOC-
TV BbINaAeHui Ha 3€MHYHO MOBEPXHOCTb, 03bl 00J1YHEeHUSI Kak rpu
aBapuiiHbix BbIOpocax n3 paanaumoHHO-onacHbix 06bekTos B 430,
Tak v B C/1y4ae MoBbILLIEHHOW 3MUCCUN PaanNOHYKINA0B C TOBEPX-
HOCTV 3eMJIn NPy 9KCTPeMasibHbIX MOroAHbIX YC10BUSIX (BK/OYast
BTOPUYHbIVI BETPOBOV MNOABLEM U JIECHbIE MOXapbl).

Knto4deBble ¢J10 B a:aBapuiHbie BbI6POCkl, YepHoOblIbCkas
30Ha OTYYXAeHWs, MOAEIMPOBaHNe aTMOCHEPHOro nepeHoca.

M. M. Tanepko, €. K. laprep, I I KyabmeHko

MporpamMmHuii KOMNIEKC A1 OLiHKU Ta NPOrHo3yBaHHSA paaia-
uiiHOT cuTyauiih B YoOpHOOUNbLCbKiN 30HI BigUYy)XeHHS

HaBegeHo onuc CTpykTypu Ta MOXJIMBOCTEN MpPOrpPamMHoOro
KOMI/IEKCY, MPU3Ha4YeHOoro 4715 OLHOK Ta MPpOorHo3yBaHHSs pasiaLivi-
HOI cutyaLii B YopHOOUIbChKIVi 30Hi Big4yxeHHs (Y3B). Kommnnaekc
/103BOJISIE PO3PaxoByBaTy 018 KOHLEeHTpawuii paaioHyKiais B rnpu-
3EMHOMY MOBITPI, LWiIbHOCTI BUNaaiHb Ha 3€MHY MOBEPXHIO, 403U
ONPOMIHEHHS SIK NPY aBapiiHuX BUKUAax 3 pajiauiriHo-Hebeaney-
Hux 06°exTiB y Y3B, Tak iy pasi nigBuLeHoi emicii pagioHykigis
3 10BEPXHI 3eMJ1i Py eKCTPemMasibHUX MNOroaHUX yMoBax (BK1oYa-
10441 BTOPUHHWI BITPOBUV MIAVIOM Ta JIICOBI MOXEXI).

Knio4oBi cnoBa: aBapiviHi Bukuan, YopHobuibcbka 30Ha
BifJ4Y>KEHHSI, MOAEIIOBAHHS aTMOCEEPHOIro NepPeHECEHHS.
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aJMaliMOHHOE COCTOSTHME B peesiax YepHOObLILCKOM

30Hbl oTuyXneHus (Y30), cioxuBuieecs: B mocTaBa-

PUIHBINA TIEpUO, ONpPEIESIIeTCs TPEXKIEC BCEro Kap-

TUHON PaIMOaKTUBHBIX BBINAJEHUN HAa TEPPUTOPUU

Y30, a TakKe HaauuMeM psia MOTEHIMAJbHO OTlac-
HBIX 00beKTOB (00BeKT «YKpbiTHE», XOAT, MyHKTH BpeMeHHO
JIOKaJIU3alM paiMOaKTUBHBIX OTXOAOB, MYHKTHI 3aXOPOHEHMSI
paMoaKTUBHBIX OTXOAOB U T. 1.). Ha Ttepputopun Y30 B pas-
JIMUHBIX KOMITOHEHTaX MPUPOIHBIX 3KOCUCTEM COCPEIOTOUYEHO
okosio 5,5 MBk 137Cs, 2,5 Bk °Sr, 0,1 MBK TpaHCYpaHOBBIX
sneMeHTOB (TYD) [1]. B myHkTax BpeMEHHON JIOKaJIU3allMKU
panIMOaKTUBHBIX OTXOJOB W IMyHKTaX 3aXOPOHEHHUSI paauo-
aKTUBHBIX 0TX0n0B Haxomutca 4,5 [TBbk 137Cs, 3,5 Tk *Sr,
0,1 I1bk TYD [1]. B 00beKkTe «YKpBITHE» JIOKATU30BAaHO OKOJIO
340 IMbk pagnonyxkiumoB [1]. Ha kKoHueHTpauui paaroHyK-
JINIOB B TIPU3EMHOM cJjioe atMocdepsl Haa tepputopueit Y30
U CBSI3AHHOU C HEIO 70301 00JIydeHUsI MepcoHaia BIMSIIOT TaK-
JKe TPUPOIHBIE M aHTPOIOTeHHBbIe (haKTOPBI: BaprabeIbHOCTh
MTOTOHBIX YCJIOBUM, TIPOBEACHUE CTPOUTEIBHBIX W 3eMJISTHBIX
pabdot B pasnuuHbIX ydacTKax Y30, BO3HMKHOBEHUE JIECHBIX
rmoxapoB u aAp. Kpome Toro, Helb3s MCKIIOYUTL W BO3MOX-
HOCTb BOBHUKHOBEHMSI aBapUMHBIX CUTyalluii Ha pamxraliMoHHO
ornacHbeIX o0bekTax B Y30, yTO MOXET MPUBECTU K 3HAYUTEIIb-
HOMY TIOBBIIIEHUIO KOHIEHTPALIMU PATUOHYKINIOB B BO3IyXe
U 103 obaydeHus nepconana Y30.

CosznanHas K Hactosiiiemy BpemeHu B Y30 ceTb mocToB
M3MEPEHM 1 KOHIIEHTPAIlU paIuOaKTUBHBIX a9p030Jieii B aTMO-
chepHOM BO3JyXe, PAAMOHYKJIMIHBIX BBIMAJACHUN YW MOIIHOC-
TU BKCIO3UIIMOHHON M03bI B 1I€JIOM OOecreuyrBaeT KOHTPOJIb
pamuanronHoro coctostHus B Y30 [2]. Tem He MeHee IIpuopu-
TEeTHOU 3amavyeil SBJSIETCS NaJbHEWIIEE TOBBIIIEHUE aBapUii-
HOIl TOTOBHOCTH, oOeclieumBamllee 3amuTy nepcoHamra Y30
M HaceJieHWe TIpUJIeTAIOIIMX TeppuTOpuil. DTa 3amaya B Ha-
CTOSIIIIMI TIepUOJ pelllaeTcsl B paMKaxX pabOThI, BBITTOIHSIEMOM
Kopriopanueii «YkparomMpuoop» 1o 3aka3y [ocymapcTBeHHOTO
CIeMaIN3uPOBAHHOTO HAyYHO-TTPOU3BOACTBEHHOTO TIPEATPH-
artus «DkoueHTp». B UnctutyTte podiem 6e3onacHoctu ADC
HAH VYxpaunHsl, sBasgiomemMcs COUCIOJIHUTENIEM 3TOil pabo-
THI, pa3paboTaH MPOrpaMMHbBII KOMILJIEKC, TTpeIHa3HaueHHbIi
IIJISI IPOTHO3MPOBAaHMSI Pa3BUTHUS aBapuiiHoi cutyanuu B Y30
U ee TIOCJIEACTBUIA C 1IeJIbl0 O0ecTeueHusl 3alluThl MTepcoHasa
U HaceJeHUsl PSIIOM C ee TrpaHulaMu. B ctaTbe mpuBOIMTCS
KpaTKasl XapaKTepUCTHUKa BO3MOXHOCTEN KOMIIJIeKca U Ornuca-
HUE BKJIIOUEHHBIX B HEro (hmM3MKO-MaTeMaTUUYECKUX Mojelieit
MOCTYTIJICHUST palMOHYKJIMIOB B aTMOc(hepy Hall TeppuTopueit
Y30, ux atMocdepHOro pacrnpocTpaHeHMsl U OCaXKIAEHUS Ha
MOJICTUJIAIOIILYIO TTOBEPXHOCTD.

OOw,as xapakTepucTMKa KoMnyaekca

IIporpaMMHBIIA KOMIIJIEKC CO3IaH Ha OCHOBE (PU3MKO-Ma-
TeMaTUYeCKMX Mojeseil 3Muccuu, aTrMochepHOro rmepeHoca
U ocaxkAeHUsl panvoHykJauaoB. [IpegHazHaueH IJisl pacyeToB
00bEMHOI 1 TTOBEPXHOCTHOM KOHIIEHTPALMU PaJlOHYKIUI0B
B npenenax Y30, 103 BHEIIHEro U BHYTPEHHETO (3a CYET MHTra-
JISSIIUOHHOTO TMOCTYIUIeHUs1) o0iydeHus nepcoHana Y30 u Ha-
CeJIeHUs PSIJIOM C ee rpaHulaMu. MoXeT MCIOIb30BaThCs Kak
MpyU HOpMaIbHBIX ycaoBusax B Y30, Tak W Mpu MOBBILIEHHON
SMUCCUM PaJMOHYKJIMIOB B BO3AyXe (aBapuilHble CUTyalUu
Ha paaualMoOHHO-omacHbIX 00bekTax B Y30, skcTpeMaibHble
MOTOIHbIE YCIOBUSI).

OCOOEHHOCTBIO KOMIIJIEKCA SIBJISIETCSI €r0 BO3MOXKHOCTD
paccuMThIBaTh paclpocTpaHeHUe BBIOPOCOB B aTMocdepe OT
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HECKOJIbKMX UCTOYHUKOB OJJHOBPEMEHHO (B JaHHOI Bepcuu —
OT OJHOTO 10 TpexX BKIUYMTEeabHO). [Ipn 3TOM paccmarpu-
BAlOTCS UCTOYHUKM TPeX Pa3IMYHBIX TUIIOB, IJIsI OMUCAHUS
KOTOPBLIX HEOOXOAMMO WCIOJb30BaHUE MPUHIUIHAIBHO pa3-
JIMYHBIX MOJEJICH.

Kommuieke cocTout u3 cienyromux 06J0oKOB:

1. JlarpaH:keBo-diijiepoBa MoOjieJdb aTMOC(HEPHOro MepeHo-
ca pammonykauaoB LEDI, nmpemHazHaueHHast Uil pacueToB
pacrpocTpaHeHHsT paIuoaKTUBHONW TpUMeCcH B aTMocdepe OT
BBICOTHBIX TOYEYHBIX WU OOBEMHBIX MCTOYHUKOB (BEHTUJISI-
LIMOHHBIE TPYOBI, 31aHus) [3].

2. Mogenb pacrpocTpaHeHUs] paalOHYKJIUIOB B aTMoche-
pe BCJIEACTBME UX MOABEMA C TIOBEPXHOCTHU 3eMJIM (TJIOIIATHOM
MOBEPXHOCTHBI MCTOYHWK), TIpeIHAa3HAuUeHHas JJISI OLIEHOK
3arpsiI3HeHUsT BO3/yXa MPU €CTECTBEHHOM BETPOBOM IEPEHOCE
PAIVOHYKJIUIOB ¢ PAIMOAKTUBHO 3aTPSI3HEHHOTO yJyacTKa WIn
TEXHOT€HHOM TObeMe BCIIEACTBUE TTPOBENECHMS Ha HEM CTPOM-
TEJIbHBIX WU 3eMJISHBIX pabOT, MHTEHCUBHOTO JBUKCHMS TsI-
JKEJIOM TEXHUKU U TIp.

3. Monenb nomgbemMa M pacipoCTpaHEHUs paguOHYKIUIOB
B aTrMocdepe BCJIEACTBUE JECHBIX MOXapoB (MJIM TOXApOB Ha
y4yacTkax Tpasbl) B nipeaenax Y30.

4. Bnok pacyeTa 103 BHEIIHETO OOJyYeHUsT OT paguOaKTUB-
HOCTH B BO3IyX€ W B BBIMAJCHUSX Ha 3eMHYIO IMOBEPXHOCTH
¥ JI03 BHYTPEHHETO OOJYYEeHUs 3a CYET WHTAISIIIMOHHOTO T10-
CTYTUJICHUST PAIMOHYKJIMIOB B OPTaHU3M 4YeJIOBeKa.

YxazaHHblil HaOoOp Mojesieil OO0beAWHEH OOIIMM WHTEp-
(eiicom, TO3BOJNIAIOIIMM TIOJIH30BATENIO TIOJyYaTh BXOMHYIO
WHMOPMAIINIO O METeOPOJIOTUYECKO OOCTAaHOBKE B IMpeaeax
Y30, BeIOMpaTh IMapaMeTpbl UICTOYHUKOB PaIMOaKTUBHOTO 3a-
TPSIBHEHU ST, TIPOM3BOAUTH PACUEThl M 3aHOCUTD UX PE3yJIbTaThl
B obmryto 6a3y manHbix (b/l) nu3mepeHuii u pacueTHO MHMOP-
Maruu.

Komrieke paccuMThIBaeT yKa3aHHBIC BBIIIE XapaKTepPHUC-
tiuku s Hykaunos 137Cs, 90Sr, 239+240py, 241Am — ocHoB-
HBIX 103000pa3ylomux HyKJIugoB B mpeaeiaax Y30 B HacTo-
siee Bpems. Kpome Toro, B ClMCOK HYKJMIIOB, JUISI KOTOPBIX
MOXET ObITh NPOM3BENCH pacueT, BKIoueH 31, o6pazoBaHue
M BBIXOI B aTMOC(epy KOTOPOro BO3MOXKHBI B pe3ysbTare Mmpo-
eKTHOU pamuannoHHoi aBapuu Ha XOAT-1 [4].

IIporpaMMHBIII KOMILIEKC IMO3BOJSIET pabOTy B ABYX pe-
JKMMax: OH-JIaliH (KOMILJIEKC ToJyJyaeT BCe HEOOXOMMMBbIE IS
MOJIEJIMPOBAaHUSI UCXOAHBIE TaHHbIE B PEXXMME PeaJbHOTO Bpe-
MeHHU) M odd-1ailH (PeTPOCHEKTUBHOE MOAEJIMPOBAHUE IIO
coxpaHeHHbIM B BJl MeTeoposornyeckum ImapamMeTrpaM M JaH-
HBIM 10 ucTouHuKaM u3 B/l nau 3apaHee coxpaHeHHbIM B BJI
ClieHapusIM BbIOpOCa).

Komrieke olleHMBaeT TEKYIIYIO paAMallMOHHYIO CUTYallU IO
M MPOTHO3UPYET €¢ pa3BUTHUE HA mepuoid oT 1 mo 24 u.

B pesynbrate MoaenMpoBaHMsI MOTYT OBITh MOJYYEHBI MPO-
CTpaHCTBeHHBIe pacnpeaesieHus (s tepputopuun Y30) u gu-
HaMMKa BO BPEMEHU:

00BEMHBIX KOHIIEHTPAIMii OTAEJbHBIX PAJAUOHYKJIHIOB
B MPU3EMHOM BO3yXe U MJOTHOCTU BBIMAJACHUI Ha TOACTU-
JIAIOLIY10 TIOBEPXHOCTb;

MOIIHOCTH JI03bl BHEIIHETO O0JyUYeHHUs 3a cUeT paguOHYyK-
JINJIOB, HAXOMSIIIMXCSl B BO3AYXE M Ha 3eMHOI MOBEPXHOCTH;

MOIIHOCTH 103bl BHYTPEHHEro O0JyUYeHUs 3a CUeT MHTaJs-
LIMOHHOTO TMOCTYILJIEHUSI PAAUOHYKIUAOB;

MHTErpajbHble M0 BpeMEHU 3HAUEHUSI 00BEMHBIX KOHIEHT-
paluii M yKazaHHbIX 103 3a 3aJlaHHbII MEPUOJ pacyeTa.

VKkazaHHble 3HAYeHUS PACCUUTHIBAIOTCS B y3JlaX pery-
JISIpHOI ceTKHW, mokphiBatoleil Tepputoputo Y30 pasme-
poM 50 X 50 km ¢ mwarom 500 M, ¥ B TOUKax PacCIIOJOXKECHMUS
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39 noctoB ACKPO B npenenax Y30 (noctax koHTposst MBOI)
U B 28 HaceJeHHbIX MyHKTax BOau3u rpanuil Y30.

OHOBPEMEHHO C COXpPaHEHWEM Pe3yJbTaTOB PacueToB CO-
XPaHSIOTCST CIICHAPUH BBHIOOpA KOJMYECTBA, COCTABa U OTIE/Tb-
HBIX XapaKTePUCTHK MCTOYHUKOB PaJIMOAKTUBHOIO 3arpsi3He-
HUST BO3IyXa, MCIOJIb30BAaHHBIC B XONC TEKYIICH pacyeTHOM
Cceccuu, a TaKKe CChLJIKM Ha METeopoJiornueckre naHHbie u3 bJI,
WICTIOJTb30BaHHBIC JIJTSI PACUETOB.

WMHTepdeiic mporpaMMHOIo KOMILJIEKCa BKJIFOYAET:

a) TJaBHOE OKHO ¢ Kaprorpaduyeckoil uHMoOpMauuei
0 Y30 (ocHOBHBIE KapTorpaduyeckue CJIou) U pe3ybTaTaMu
pacyeToB (B BUJIC M30JIMHUM pacueTHBIX Tojieid). [Torb3oBaTensb
MMEET BO3MOXHOCTBH MPOCMATPUBATh BPEMEHHYIO JUHAMUKY
JII000I1 U3 pacCYNTAHHBIX BETUYNH;

0) OKHO penakTopa ClEHapueB, MO3BoJsIonero GopMupo-
BaHUE HOBOTO CIICHapWs BHIOPOCOB, a TaKXe pelaKTUPOBaHUEC
CO3MaHHBIX paHee. Kaxkmplif W3 clieHapwieB BKJTIOYAaeT KOJIW-
YeCTBO W TUI WCTOYHWKOB, BpeMsl Hadyanda W ITUTEIBHOCTH
BBIOpOCA, WX KOOPIWHATHI, HYKITUIHBIN COCTaB M MOIITHOCTH
BEIOpOCA, TEOMETPUUECKIE pa3Mepbl UCTOYHUKOB U T. IT.;

B) OKHO TIPEICTABJICHUS PEe3YIbTATOB PACUYETOB JJIsI TIOCTOB
ACKPO, pacnonoxxeHHbIX B Y30, B UMCIEHHOM (TaOJIMYHOM)
BUJIC¢ U B BUIEe T'paMKOB BpEeMEHHOW NTMHAMUKM WU3MEHEHUS
paccUYUTaHHBIX BEJIMUYUH;

T) OKHO TIpeACTaBJIEHUsI Pe3yIbTaTOB pacyeToB B HaceJeH-
HBIX MyHKTax Bom3n Y30 B Buae, aHAJOTUYHOM JIUIST TIOCTOB
ACKPO.

JlarpaHxeBo-3isiepoBa MoAeNb pacnpocTpaHeHns
papauoHyknupoe B atmocodepe LEDI

JlarpanxeBo-sitnepoBa audby3noHHasE MOIENb TepeHoca
npumecu B atmocgepe LEDI [3] pa3spaborana ajs pacuyeToB
nepeHoca mpumMecu Ha pacctosHus 1o 1000 km oT razoaspo-
30JIBHOTO «TOYEYHOr0» MCTOYHMKA C 3(p(EeKTUBHOI BHICOTON
BeIOpoca oT 0 mo 1500 M.

Mopenb yYuThIBaeT CIEAYIONIYIO BXOAHYIO MHGMOPMAIIHIO:

HeCTAallMOHAPHOCTh METEOPOJIOTUUYECKMX XapaKTepUCTUK
(BcyieicTBME CYyTOYHOTO XO7a MapaMeTPOB MOTPAaHUYHOTO CJIOS
aTMocdepbl UM U3MEHEHUI TTOTOIb);

MPOCTPAHCTBEHHYIO HEOJHOPOTHOCTb METEOPOTOTMYSCKUX
XapaKTePUCTHUK;

pasauMyHble TUIBI UCTOYHUKA IO IJUTEIbHOCTH BBIOpOCA
(3a/1IOBBIM, KOHEYHOTO BPEMEHM AEHCTBUSI, HENpPepbIBHBIN),
¢azoBoMy (ra3oBblii, a3PO30JbHBIN) U U30TOITHOMY COCTaBY;

TOPU3OHTATbHYIO HEOIHOPOAHOCTb TMOACTUJIAIONIEN TI0-
BEPXHOCTH.

Wctounuk BbiOpoca B aTMocdepy MOIEIUPYETCS B BU-
JIe TI0CJIEA0BATEeIbHOCTU BBIOPOCOB («KJIYOOB») C YUYeTOM U3-
MEHUYMBOCTHM KOJMYECTBA BelIeCTBAa WM AKTUBHOCTU B HUX.
B Mozmenu ucnosnb3yeTcsl coueTaHue JarpaHXeBoro M dijepo-
BOTO METONOB K OMMCAHUIO PACIPOCTPaHEHUSsT TTPUMECH B MO-
rpaHUYHOM cJioe aTMocdepnl. Takoil MOAXod IMO3BOJISIET MpU
OTHOCUTEJIbHO HEeOOJBbIIMX 3aTpaTax BpeMEHM JIs PacueToB
Ha DBM (usnyecku KOPPEKTHO YUeCTh OCHOBHbIC (PAKTOPHI,
onpenessioniue nepeHoc npumecu. TpexmepHas 3ajaya pacye-
Ta pacnpocTpaHeHUsl MPUMECU B aTMOCHEPHOM MOrpaHUYHOM
cjioe pa3buBaeTcsl Ha TPU CTaJAUU:

1) BbIUMCIEHUST TOPU3OHTATBLHON TPAaeKTOPUU PAaCcIpoOCTpa-
HEHUS MPUMECH Ha OCHOBE JIarPaHKeBOTO METO/IA YaCTUIIbI;

2) pacyeTbl BEPTUKAJIbHOIO MPOGMUIsT KOHIEHTpAUU MpU-
MEeCU B y3J1aX TOPU3OHTAJbHON TPaeKTOPUU, BBITIOJHSIEMbIE
C TIOMOUIbIO OJHOMEPHOIO TMOJYIMIUPUUYECKOTO ypaBHEHUS
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TypOyJaeHTHOI nuddy3uu. YpaBHeHUE YUUTHIBAET BEPTUKAIb-
HYI0 TYpOyJeHTHYI0 nuddysnto, rpaBUTAllMOHHOE OCEdaHue
a3pO30JIbHBIX YACTHI, CYX0€ U BJIaXKHOE OCaXKAECHUE MPUMECH
Ha TOACTUJIAIOLIYIO TOBEPXHOCTh, BePTHKAJbHbIE IBUXKEHUS
BO3yXa CHMHOINTHUYECKOro Maciutaba, M3MEHEHUs KOJMYeCT-
Ba MpUMecH B aTMochepe Giarogapst XMMUYECKUM PeakiMsM
WM PafMOaKTUBHOMY pacrnany. BepTukaiabHbIM TTPOGUIbL KO-
adduLreHTa TypOyJeHTHOCTH MapaMeTpU30BaH COIJIACHO Te-
opuu noaodbusi MonnHa-O0yXoBa;

3) BBIUKMCIIEHWE paclpeleieHUs] KOHLIEHTPAIUU MPUMECH
B TIOTIEPEYHOM HAaTlpaBJIeHUHU, KOTOPOE ToJlaraeTcsl HOpMalib-
HBIM C IHMCTIepCHeii, MapaMeTPU30BaHHONM KaK CyMMa BKJIaJ0OB
TOPU3OHTAIBLHON TypOyJIeHTHON audhy3un W pacliupeHus
CTpYM TIpUMECH 3a CYeT B3aMMOJICIHCTBUS TOBOpOTA BeTpa
¢ TYypOyJEHTHOCTBIO B TIOTPAHUYHOM CJIoe aTMOC(HEpHI.

Mogenb UCITOTb3YeT CIEAYIONIYI0 BXOTHYI0 MH(MOPMAIIHIO:

a) METEeOpOJOrMYeCKYI0 (MaHHble M3MEpPEeHUIl Tojeil TeM-
repaTypbl 4 BeTpa B CJIoe OO0 3 KM, JaHHBIE O KOJUYECTBE
0CaJIKOB);

0) maHHbBIe O MapaMeTpax BbIOpoca (MOIIHOCTH BBIOpOCa,
ero (a30BO-HYKJIMIHBINM COCTaB U T. JI.);

B) JaHHBIE O XapaKTEePUCTUKAX IOACTUJIAIONIEH TIOBEepX-
HocTu (penbed, PaCTUTEIbHOCTD).

Mopgenb pacnpocTpaHeHUs 3arpasHsaoLen
npumecu B atTmocdepe BcneacTeme BeTPOBOro
nogbema C naowazgHoro Ha3eMHOro UCTOYHUKA

B ocHOBY naHHOI Moze/n TToJIoXKeHa rayccoBa MOJIETb CTPYH
OT TOUEYHOrO BBICOTHOrO MCTOUuHMKa (Momeab MATATD) [5],
0000I11IeHHAsT 1715 CJIyvasl paclipoCTPaHEHUST TSXKEION TPUMECH.

O0001IeHNe 3TOr0 MOAXO0Ja K pacyeTy aTMOC(epHOro pac-
MPOCTPAHEHUsI PAAMOAKTUBHOCTUA OT TMOBEPXHOCTHOTO MCTOY-
HMKa IIPSIMOYTOJbHON (opMbI ¢ padmepamu 2a X 2b (puc. 1)
W TUIOTHOCTBIO paguoakTuBHoro sarpsisHeHus Q (Bx/m2), Ko-
TOpasli MpearojaraeTcs TOCTOSHHOW B Mpeesiax MCTOYHUKA,
MPUBOIUT K CJENYIONIEMY BBIPaXKeHUIO [JIs KOHIEHTpaluu
paaMoaKTUBHOM TIpUMECH B BO3AYyXe BOJIM3U ITOBEPXHOCTHU
3emsn (z = 0) B TOYKE C KOOpPAMHATAMM X, Y, (HA4alo KOOp-
MUHAT TIOMENIEHO B LIEHTP MPSAMOYTOJIbLHOTO UCTOYHUKA):

C(xo’ Yo O)= JQJT/J;’L](WOX
Ly dL- exp(— (Wg 'L/U)z) 4B ) | 4D .
X0 Voo, @) " (Voo, ()
. +LJQ dL~exp(—(Wg 'L/U)z) i | BC | 4P ] N
Lg c.(L) _er \/50}, (L) N \/50}, () §
e ) ()
Lp c.(L) _e \/50}, (L) ) \/50}’ () -’

)
rae AD = (yo +b)/c0soc—L'tgoc ; AB = —(a+x0)/sinoc+L-ctgoc;
BC = (yo —b)/cosoa—L‘tgoc; CD = (a—xo)/sinoc+L-ctg0c;

¢ — KOHIEHTpauus Tpumecu, bx/M3; j — HHTEHCUBHOCTb
rnojbeMa paJuoakTUBHBIX a3p030Jiell B aTMocdepy BCeICTBIE
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Puc. 1. Cxema PAaCIIOIOKEHU A ITOBEPXHOCTHOI'O IMPAMOYTOJIbHOI'O

MCTOYHMKA U CBSI3aHHOM C HUM Z[eKapTOBOfI CUCTEMbI KOOpAMHAT:
L, L, L. L;— Touxku npoexuuii epmnH A, B, C, D npsaMoyroibHuKa
Ha NpsIMYIO BIIOJIb HalpaBJieHUs BeTpa (HalpaBJieHUe BeTpa
MIOKA3aHO CTPEJIKOM); X, ¥ — KOOPAMHATHI TOYKHU, B KOTOPOI
BBIYMCIISIETCS 3HAUeHHe 00beMHOIM KOHUEHTPALUK1

€CTECTBEHHOTO BETPOBOTO MOAbeMa MJIM TEXHOTEHHOM AesITeThb-
HocTH, l/c; erf(x) — QyHKIUS OMMOOK; ¢ — HaTpaBJIeHUE
BeTpa, rpan; U — CKopocTh BeTpa, M/C; G, , G, — CTaHIapT-
HbIe OTKJIOHEHMsI pacIipeiesIeHUs] KOOPAWHAT YaCTUIL IPUMECH
COOTBETCTBEHHO B TOPM3OHTAJILHOM M BePTUKAJIbHOM HarpaB-
JIGHUSIX, M, OIpefessieMble corjacHo [5]; Wg — TPaBUTALMOH-
Hasl CKOPOCTb MaJIeHUsI a3p030JbHOIM YaCTULIbI, M/C.
KosdduumeHtsl fi, fr 1 fj, NpeacTaBasioT codoil nonpas-
KM Ha paJlMOaKTUBHBIM pacnaj, CHUXXKEHUE KOHUEHTPALUU pa-
NMOHYKJIMIA B BO3AYXE 3a CUET €ro ocaxkJAeHUsl Ha MOACTHUIA-
IOIIYIO TTIOBEPXHOCTh U BJIAXKHOTO BEIMBIBAHUST aTMOC(HEePHBIMU
ocaJikaMM COOTBETCTBEHHO, OMpenesieMble corjaacHo [5].

Puc. 1 u popmyna (1) COOTBETCTBYIOT CUTyallMM, KOIJa Ha-
MpaBjieHue BeTpa HaxoauTcs B npexnenax [180; 180+arctg(a/b)]
(MHTEerpupoOBaHMUE MPOBOAUTCS IO IIEPeMEeHHOI L Mo oTpe3Kam
B nocnenosareavioctu L,L,, L,L, L,L,). Hnsa npyrux Ha-
npaBiaeHuil popmyna (1) rerko MmonuuUIMpyeTcs.

TTapameTpuzanysi UHTEHCUBHOCTH MOIbeMa paTIUOAKTUBHBIX
a3po30Jieil B aTMocdepy j A1 pa3IMYHbIX YCIOBUN BTOPUYHOIO
MoabeMa a3po30Jis B aTMOC(hepy ITPOBOIUTCS COITacHO [6].

BxonHast MmeTeoposiornueckass MHGOpMaLUs 111 MOASAN —
CTaHJAapTHbIE JaHHbIe HAOMIOAEHU HAa METEOCTAaHLIUU, N0 KO-
TOPBIM OMPEAENSIOTCS CKOPOCTh U HaIpaBJEHUE MPU3EMHOIO
BeTpa M KJAacC YCTOMYMBOCTU HUKHEro cjiosi arMocdepsbl Mo
ITackBumny.

Mopenb pnsa pacyeta nogbema
n atmoc@depHoro nepeHoca
paanoakTUBHbIX a3po30Jien
Npu NIeCHbIX NoXapax

HabGnronenus: mokasplBalOT, YTO HaJ TEPPUTOPUE JIECHO-
ro IMoxapa B 3aBUCUMOCTH OT pa3MepoB M THUIa Toxapa, ero
TETJIOBBIX XapaKTePUCTUK, a TAKKe METeOPOJOTMYeCKUX yclI0-
BUI MOXET MO0 hopMupoBaThcs, MO0 He (hopMUPOBATHCS
KOHBEKTHUBHasl CTpys (KOJIOHKA) HajJ TeppUTOpHei TMoxapa.
Ko BTOpOMY cityuato Tak>ke OTHOCHUTCS 3aBeplualoiasi cTaausi
JIECHOTO TMoXapa, Mpu KOTOPOH MPOUCXOAUT TJAEHUE TOpIoYUX
MarepuaJsos.
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s MoaenupoBaHUs aTMOCchEpHOro mepeHoca paauoak-
TMUBHOCTU TIPU JICCHBIX TTOXKapaxX Ha paJMOaKTHBHO 3arpsi3HEH-
Hoii Tepputopun Y30 Mcroib3yeTcs: KOMILJIEKC MOJIEei, omnu-
CHIBAIOLIMIA TIOIBEM U pacpoOCTpaHEHUE a3PO30JIbHBIX YaCTHUIL
JUTSL Pa3IMUHBIX PEXKUMOB (POPMUPOBAHUS TIOJIC BO3MYLIHBIX
MOTOKOB HaJi TEPPUTOPUECH TOXKAPOB, — KOHBEKTUBHOI'O U He-
KOHBEKTHBHOTIO.

Kputepuii ycinoBusi peanmszaliii KaxXJIOro M3 yKa3aHHbBIX
PEXMMOB B MPOCTEHIIIeM clydyae HEHTpaJbHO CTPAaTUUIIMPO-
BaHHOI atMocdepbl OblI paccmoTrpeH baiipamom [7]. OueHKM
nokasajau, 4YTO JJIsi MHTEHCUBHOCTU TETUJIOBBIICJICHUS C elu-
HUILIBI KPOMKHU TtoxXapa, paBHoil 50 kBT/M (3T0 3HaueHUe MO-
JKET paccMaTpuBaThCsl Kak cpelHee [Jisi paccMaTpuBaeMblX
YCJIOBUIT), CKOPOCTh BEeTpa, MPU KOTOPOI MPOUCXOAUT CMEHa
pEeXUMOB, paBHa 4 M/C. DTO 3HayeHUE IMPUHSITO B KaueCTBE
KpUTEpUsi BbIOOpa MOAEIM IJIsl pacuyeToB aTMOC(HEpHOro Tie-
peHoca paJAMOaKTUBHBIX a’pO30Jiel: MPU CKOPOCTU BETpa N0
4 M/c uCTOIb3yeTCsl MOZEJb KOHBEKTUBHOIO pexxuMma akesa
HaJ JIECHBIM TIOXapoMm, MpU OOJIbIIEH — MOJeb HEKOHBEK-
TUBHOTO pexunmMa.

KonBekTuBHblii pexxum ¢opmupoBanus dakena Haj Jiec-
HbIM MoXxapom. B sTom ciyuae B armocdepe Haja MOXapom
¢dopmupyetcsi BepTuKajabHash WM HaKJIOHHAsI KOHBEKTHBHasl
KOJIOHKa. JIPIMOBBIE YAaCTHUIIBI MOTYT TOJHUMAThCS BOCXOJSI-
UMW BO3AYIIHBIM TTOTOKAMM B CTpye Ha BBICOTY 10 1—3 KMm.
Bocxonsiiias Bo3ayiirHast CTpyst AOJKHA pacCMaTprUBaThCs Kak
BEPTUKATbHBINA (MM HAKJIOHHBIN) TPOTSIKEHHBIM MCTOUHMK
paaMOaKTUBHON TPUMECH BCJICACTBUE TMOABEMA a3pPO30JIbHBIX
YacTUIl M UX BbIHOCA B OKpYyKawliyto aTtMmocdepy depe3 00-
KOBbIE I'paHUIIbl CTpyU. Jlajsee BHE KOHBEKTUBHOW CTPYM pac-
MPOCTPAaHEHUE PATUOAKTUBHOTO adpO30Jisl OIMpPEACIIsieTCs] BeT-
pOM B cJio€ TofbeMa KOHBEKTUBHOW CTpPyH, TYpOYJIEHTHBIMU
CBOICTBaMU aTMochepbl, XapaKTEPUCTUKAMU adpO30Jisi U MO-
KET OBbITh PACCUMTAHO C MOMOIIBIO OOBIYHBIX METOIOB MOJIE-
JIupoBaHus AU OY3MOHHOIO MmepeHoca.

B 3TtoM ciaydyae mMomenb COCTOMT M3 ABYX OJIOKOB, OIMCHI-
BalOLIUX:

a) dopmMupoBaHue MeperpeToii KOHBEKTUBHON CTpyd Ha
TEPPUTOPUEN MOXKapa;

0) mocienyoliee paccesHue IpUMecu B aTMocdepe Iof
BIAUSHUEM aTMoc(epHoil TypOyiaeHTHOU Iuddy3un U aaBek-
TUBHOTO TIEepeHoca.

Jns pacueToB TpaeKTOpPUM U BHYTPEHHHUX I1apaMeTpPOB
MeperpeToili  KOHBEKTMBHOW CTpPyM B CTpaTU(GULMPOBAH-
HOU aTMocdepe U CHOCSIIEM TMOTOKE peasibHOTO IMOoJisi BeTpa
(C UBMEHSIIOLIMMUCS MO BBHICOTE CKOPOCTBIO M HAIlpaBJICHUEM)
HUCIIOJIb30BaHA YHUCJIEHHAsT MOMeab [8], MpuMeHsIBIIasICsS s
OlLIeHOK 103 obsyueHusi noxapHbix B Y30 [9]. C ee mnomo-
IIbIO PAaCCUMTBIBACTCSI, B YACTHOCTU, UHTEHCUBHOCTb BBIHO-
ca a’po30JIbHBIX YaCTULL Yepe3 OOKOBYIO MOBEPXHOCTb CTPYU
KakK (yHKIMS BBICOTHI. Jlajiee aKTUBHBIM y4yacTOK CTpyu (Ha
KOTOpPOM €€ TeMIlepaTypa BbILIE OKpYyXKalolleil aTMocdepbl)
MpPeACTaBIsIeTCS KaK IMPOTSXKEHHbIA MCTOYHUK PagUuOaKTHUB-
HBIX adpo30Jjeil o pacueToB Mo AU(GdY3MOHHBIM MOAESIM.
C 3TOii LIeIbl0 OH pa30MBaeTCs Ha CJIOM, KaXAbIi U3 KOTOPhIX
paccMaTpuBaeTCsl KaK UCTOYHUK C ONpeNeSIeHHbIMUA BbICOTOM,
WHTEHCUBHOCTBIO BBIOPOCA W TOPU3OHTAJBHBIMU pa3MepaMu.
Jlanee KaXablii CJI0 paccMaTpUBAETCSl KAK UCTOYHUK a3p030-
neit nast nuddysnoHHol Moxenu. JlanbHeiiliee 3arpsisHeHUe
OKpyXatoleid atMocdepbl KaXAbIM TaKUM MUCTOYHUKOM Olle-
HMBAaeTCsl C MOMOILBIO JIapaHKeBo-3iiaepoBoil Mmoaeau LEDI,
onucaHHoi Bbilie. OOllee 3arpsi3HEHWE BO3AyXa PacCUMUTHI-
BaeTcs KakK CyMMa BKJIQJIOB KaXJOTO CJI0S1 KOHBEKTHBHOM
CTpYyHU.
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HexoHBeKTHBHBII PeKUM pacnpocTPaHeHUs AbIMA HAA Tep-
puTopueii moxapa. DTOT PEXUM XapaKTepU3yeTCsi OTCYTCTBUEM
OTYETJIUBO BBbIPAXXEHHON KOHBEKTUBHON KOJOHKHW Hal Tep-
putopueil nmoxapa. I[Ipy 2TOM AbIMOBast CTpysl MPUKUMAETCS
K 3emJie, T. €. peaju3yeTcsl TaK Ha3blBaeMblil PEXUM IIIOMaxa.
B aTOM ciyyae mjomaab noxkapa MOXHO paccMaTpuBaTh Kak
TJIONIATHOM HA3eMHbBIN UCTOUHUK PaJMOAKTUBHBIX a9PO30JIei,
MOCTYNAIOUMX B BO3AYX MPU TOPEHUMU.

JI1s1 pacyeToB pacpoCcTpaHeHUsl paJuOaKTUBHON TpuMecu
OT JIECHOTO MOXapa MpU HEKOHBEKTUBHOM PEXHME €ro mpo-
TEKAHUS WCIOJIb3YeTCsl MOJEJIb PAaclpOCTPAHEHUS PaJUOHYK-
JINIOB B aTMoc(epe BCIENCTBUE UX TMOAbEMa C MOBEPXHOCTHU
3emMJiu (TJIOIIAHOM MOBEPXHOCTHBII UCTOYHUK), U3JIOXKEHHAs
Bbie. [Ipu aToM B (1) MHTEHCUBHOCTH BETPOBOTO MOAbEMA j
3aMeHsieTcsl oTHolueHueM k/T, rne k — oOlieHKa J0Ju aKTUB-
HOCTHU, MMOIHUMAalOLIeHcs B aTMocdepy MpU Moxape, oT o0LIero
3anaca paJuoaKTUBHOCTU B JIECHOM MacCUBE Ha BbITOpPEBLIEH
TeppUTOPUU, KOTOpasi B Moaenu TosoxeHa paBHoit 0,04 [7];
T — nanTeabHOCTH TOXapa, C.

Ilpu cnoxHoil hopme TeppUTOPUM, OXBAUEHHOI MOXapOM,
OHa MOXET ObIThb pa30uTa Ha psiJl MPSIMOYTOJBHBIX 00JIaCTeH,
1 pacyeT MPOBOAUTCS MO KaXJIOMY UCTOUYHUKY OTAEJbHO.

MeTopabl pacyeTa 03 006ny4yeHuda

MoHocTh 3(p)eKTUBHON 103bl BHEIIHEr0 OOJIyUYEeHUS ue-
JIOBEKa Ha OTKPBITOM MECTHOCTM OT PaJMOHYKJIUIOB B BO3IY-
xe («0bJa4yHas» KOMIIOHEHTa BHEIIHEro obnydenus) H ., 3B/c,
MOXeT OBITH paccuuTaHa 1mo dopmyie [10]

Hair = AV Ba’ (2)

rae Ay — o0beMHasd KOHLEHTPalKs PaAUOHYKIMIA B IIPU3EM-
HOM cJoe atmocdepsl, Br-M3; B, — no30Bbiii KO3GGULIMEHT
BHEIIIHEro o0yydyeHus: (poToHAMHU OT paauoaKTHUBHOrO 00Jaka,
38:M3/(c-BK).

AHaJIOTMYHO MOIIHOCTh 3((OEKTUBHOI JO3bI BHEIIIHETO 00-
JIy4eHU s yeoBeKa Ha OTKPBITOW MECTHOCTU OT PaMOHYKJIM-
JIOB B BBITIAJICHUSIX Ha 3eMHYIO TTIOBEPXHOCTh Hdep, 3B/c, MOXeT
OBITh paccunTaHa 1o gopmye [10]

Hy,, = Ap By, 3)

rae A; — TUIOTHOCTb BbIMAJEHUI PaJMOHYKJIMAA HA 3eMHYIO
MOBEPXHOCTb, BK-M2; B, — 1n030BbIi KO3GOUUMEHT BHEILIHETO
0o0syyeHusT GOTOHAMHU OT BBINAJEHUN PAIUOHYKIUIA HA 3eM-
HYIO TIOBEPXHOCTb, 3B-M2/(c'BK).

Jlo30Bble KO3 GULMEHTH I HYKJAUIOB, YYUThIBA€MBIX
B pa3pabOTaHHOM pPAacYETHOM KOMILJIEKCe, OMpPeaessiioTCsl CO-
1acHo [11].

1 pacyeToB MOJHOM MOIIHOCTH J03bI BHELIHEro o0JIyue-
HUSI BBIMOJHSIETCSI MHTEIPUPOBaHKE MO 3aJaHHOMY IEPUOIY
M CYMMHUPOBaHUE BKJIAJIOB BCEX HYKJUJIOB.

MoiHocTh 3G GEKTUBHON 103bI BHYTPEHHEro O0JIyYeHUs
BCJIENICTBUE WHTAISILIMOHHOTO TOCTYIJIEHUSI PaJMOHYKIUI0B
B OpraHu3m ueyoseka H,,, 3B/C, PacCYMTLIBAETCA COIJIACHO
mozenu [12]:

ir

H,, = A,-B:DC, )

1
rie A, — KOHLEHTpALMsl PAIMOHYKIMIA B BO3Lyxe, Bk/m>;
B — cKopocThb AbIXaHHUA yejoBeka, M3/c; DC — H030BbIi KO-
3G GULIMEHT MHTASLMOHHOro obaydyeHus, 38/bk.
OCOOEHHOCTBIO ITAHHOW MOJEIN SIBJISICTCSI YYeT 3aBHCH-
MOCTH JI03bl MHTJISIIMOHHOTO OOJIyYEeHMSI OT BO3pacTa 4Yesio-
Beka. PedepeHTHBIC 3HAYEHMSI CKOPOCTH IBIXaHUS YeJOBeKa
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HpOI‘paMMHLIfI KOMIIJIEKC IJisd OLUCHKW U ITPOTHO3UPOBAHUA paﬂI/IaHHOHHOﬁ CUTyalium B qepHO6bIIIbCKO[71 30HEC OTUYXIOCHUA

3agalTcs coriacHo [13]. YuuThiBasi, 4TO OLEHKU 103 OOJy-
YEHUSsI C UCTOJb30BAaHUEM pa3paboTaHHOro KOMILIEKca OyayT
MPUMEHSTbCSI B OCHOBHOM [JIsl TlepcoHaja, paboTarouiero
B Y30, oHu npoBoasTcs s Kareropuu «B3pocibies.

3aknoyeHune

Ilocne maHMpyemMoro BBOJA B 3KCILJIyaTallMlO KOMILJIEK-
ca COBPEMEHHBIX CPEICTB METEOPOJIOTMYECKUX M3MEpeHUit
Ha Tepputopun Y30 B noisHoM oObeme (comap, TpU aBTOMa-
TUYECKHME METEOCTAHIIMM, BBICOTHAs MauTa [JIsi U3MEpeHUit
BEPTUKAJIBHBIX MPodUIeii METe03JIeMEHTOB) pa3paboTaHHBINI
MPOrpaMMHBINi  KOMIIJIEKC OOECMeUYUT ONepaTUuBHYIO TOIIE-
PXKY MPUHSITUS PELICHUI O BBEJCHUM KOHTPMEP IO 3allluTe
nepcoHasa, padoratouiero Ha Tepputopun Y30, u HaceneHuUst
BOJIM3M €€ TpaHuIl MPU BO3HUKHOBEHUM CUTYAlMil TTOBBIIIEH-
HOI paguoJOruvecKoi OMacHOCTHU.

B nanbHeiiiieM OH MOXeT OBITh YCOBEPILEHCTBOBAH ISl
BBITIOJIHEHU I 00Jiee IIMPOKOro Kpyra 3ajay.

1. C moMolIbi0 TIPOrpaMMHOIO KOMILJIEKCa MOXKET TIpO-
THO3UPOBAThCSl Pa3BUTHE paJMAIIMOHHON OOCTAHOBKM 3a
npenenamMu Y30 B ciayvyae COOBITHI, MPUBOASIIMX K 3HAYU-
TEeJIbHOMY BBIHOCY PaJMOAaKTUBHOCTU 3a TpPEAeabl 30HBI OT-
YyXJIeHUs (B YaCTHOCTHM, aBapuiHbIE CUTyalluuM Ha OOBEKTE
«YKpBITHE» U JIECHBIE MOXaphbl Ha 3arpsiI3HEHHON TePPUTOPHUM).
JlarpanxeBo-siiniepoBa monens LEDI, BkiaoueHHast B pa3pa-
OOTaHHBIN KOMIIJIEKC, TMO3BOJISIET PACCUUTHIBATh MEPEHOC pa-
NMOAKTUBHOCTU Ha Me30MacHITaOHble PACCTOSIHUS TMOpsiaKa
NECSITKOB U COTEH KUJIOMETPoB (Harpumep, s Kuesa u npy-
IMX KPYIMHBIX HAceJIeHHbIX IYHKTOB YKpauHbl u benapy-
cH), a TaKXe TPaHCTPAaHUYHBIN TNepeHoc (cTpaHbl BocTouHoit
u 3amagHoii EBpombl, Poccus). OmHako misa peanm3anuu Ta-
KOI 3a71auu MPOrpaMMHBII KOMILJIEKC JI0JIKEH ObITh oOecrieueH
BXOIHOM METEOpPOJIOTMYeCKON MH(OpMalueil B BUAS JaHHBIX
MOJIeJIM YMCJIEHHOTO TIPOrHO3a TOTOfbl C BBICOKMM pa3pelie-
HUEM II0 IpocTpaHCcTBY mopsaka 10—30 KM mo ropu30oHTaINn
(manpumep, ganHusie momeneir MMS5, WRF, HIRLAM).

2. B peallbHBIX YCIOBUSIX HEOIPEAECJIeHHOCTh OLEHOK MOIII-
HOCTM MCTOYHMKA BBIOpOCA pPaauMOaKTUBHOCTU B aTMocdepy
MOXET JOCTUTaTh HECKOJbKUX MOpsiAKoB. C LEeabl0 MUHUMU-
3al[MU TOTPELIHOCTA PACUETOB, BBHIMOJHSEMbIX KOMILJIEKCOM,
11eJ1ec000pa3HO BKJIIOUUTH B €r0o COCTaB 0JOK BOCCTAHOBJIEHUS
rapamMeTpoB MCTOYHMKA BbIOpOCAa, OCHOBAHHBIN Ha pelIEHUU
o0paTHOI 3a/1a4M pacrpoCTpPaHEH U paIMOAKTUBHOIO BbIOpOCca
B aTMocdepe. DTO MO3BOJUT YTOUHUTH MOLIHOCTD ITapaMeTPOB
UCTOYHMKA PaJIMOAKTUBHOIO BbIOpOCA, UCTIONb3YSl JaHHbIE U3-
MepeHuil, npoBoasiuxcsa B Y30 (00beMHbIe KOHLEHTpalKu,
BbInaaeHus, MOJI).
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