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PaccMaTpMBAIOTC OCHOBHBIE THIbl PEFMOHAABHBIX MOAEAEH M MO-
AeAel  AAABHEFO TIEPEHOCA 3arpasHSAiOlMX BelwecTB B atmocdepe.
OBCyKAAIOTCS OCHOBHBIE NOAXOABI K PELIEHHIO YPaBHEHWIA NepeHo-
€a, TpaHchopmauvk 1 oCakaeHWS aTMoCdEpHBIX 3arpsa3sHeHnil U pac-
CMATPHBAIDTCE QCHOBHBIE METOAbBI PEAAMIALMH MOACAEH NepeHoca 3ar-
PASHAIOWMX BeLecTB B aTMochepe. PaccmarpuBaloTca «COGCTBEHHBIEY
BLINAAGHUA COBAMHEHMA Cepbl ¥ a230Ta Ha npumepe patotbl 06bekTos
mecTopoxkaeans Kawaran. Aava xapaxTepucTvka BolOpOCOB 3arpsis-
HAOLMX BEILECTB d& aTMOCKEPY OT OCHOBHbIX OOLEKTOB KOMITAHUM AAS
ABYX OCHOBHBIX CLIEHApHEB. AAsl OUEHKW TPaHCTPaHMYHOMO NepeHoca
3ArpA3HAIILMX  BEIECTB MCNOAB30BAAaCh PErvoHaAbHAA TMADOAMHA-
Mudeckas moaeab ETA M MOAEAb AAABHETO TPAHCTPaHWUHOTO NEReHOCa
(MATT} speaHbtx sb0pocoB. FIpoBeAeHbl PE3YALTATH YHCAEHHBIX pacve-
TOB pacnpoCTPaHEHNA MPHMECEN 1 NCAYYEHBI KapTbl NPOCTPAHCTBEHHOTO
PACNPOCTPAHEHWS 3ArPASHSIOILMX BELWECTE OT 00LEKTOR MECTOPOKACHNY
KawaraH {c yuetom 1 He3 yueta AesdTeAbHOCTH MOPCKOro KOMMAeKca) B
NOTPAHKYHOM CAOE atmocdiepl.

KAloyeBble CAOBA: NEPEHOC 3ATPAZHSIOWMX BEWECTE, BLIOPOCH] 3arpas-
HAIOLLKX BELLECTE, PACNPOCTPAHEHNA OPUMECER, PACNPOCTPaHEHKA 3arpsi3-
HAOWMX BEWECTB, PETMOHAABHAA TMADDAMHAMMUECKaS MoARAE ETA, MOARAL
ABALHErO TPAHCTPaHMYHOTO MEPeHGEa, NOTPaHHYHBIA CAGR aTMocdhepbl.

Considering the main types of regional models and models of trans-
boundary transport of pollutants in the atmosphere. To discuss the main
approaches to the solution of fransport, transformation and fallout of at-
mospheric pollutants and consideringthe basic metheds of implementing
transport models of contaminants in the atmosphere, To consider “own”
fallout of sulfur and nitrogen compounds on the example of the facilities
of the Kashaganoil deposits. To gave characteristics of pollutant emissions
and the atmosphere of the main objects of the company for the two main
scenarios. For a estimate transboundary transport of pollutants to used
regional hydrodynamic model of the ETA and long-range transhoundary
transpoit model (MDTP) emissions. To produce numerical results of pol-
lution spreading and to get a map of the spatial distribution of pollutants
from the facilities of the Kashagandeposits (with and without see complexi
in the atmospheric boundary layer.

Key words: transport of pollutants, emissions, pollution spreading, the
spread of pollutants, regional hydrodynamic model of ETA, a model of cross-
border long-distance transport, the boundary layer of the atmosphere.

ATMOC(hEepaAaFbl AACTAyLUbl 3ATTAPABIH AABICTAH TAChbIMAAALY MO-
ABABAEDI MEH AMMAKTLIK, MOAEABAEPARH HEri3ri TypAepi KapacTblipbiAa-
Abl. ATMOCTEPAABIK, AGCTAHYABIH WISTYI MEH @3repyiniH, TackiMaasaHy
TEHALYIH LIeIYATH HETI3T MACEABAEDI TAAKBIAAHAABI XoHEe aTtmochepa-
AQFbl AACTAYWB 3ATTAPABIH, TACbIMaAAdY MOAEAbASDIH [CKe acbIpYAbFH
Herisri Taciaaepi KapacTbipblaaabl. KawaraH KeH OpHbl HbICAHAAPBIHBIH
JKYMBIC [CTEY MBICAABIHAA KYKIPT MEH a307TThiH KOCbIHABIAAPBIHLIR, (XKe-
Ke Leryi) KapacTblpblAaabl. Exi Herisri cueHapmiiaep yWiH KOMMAHMAHBIH
Heri3ri HuiCaHsIHaH aTMOCHepara TYCETIH AaCTaylllbl 3aTTapAbIR CMATTa-
Macki Hepiared. AacTtayllbl 3aTTapAb! TPAHCWIEKAPAABIK, TAChIMAAAAHYBIH
Garasdy yiiH aiMaKTbIK, MTMAPCAMHAMUKAABIK ETA MOABAT KOHE 3MAHALI
TaCTaAbIMAAPABIH AAbK. TPAHCLIEKAPAABLIK, TAaCbIMAAAAY MOAEAT KOAAA-
HbIAFAH. KOCnasapAblH TApanybiHBIH CAHABIK, ECENTEY HBTHXKECT AKypridis-
reH >kaHe atmocrepansii wiekapasbik, Kabatbiiaa Kawarad KeH OpbiHA-
Dbl HBICAHAAPBIHAH AACTAYLULL 3ATTAPABIH KeHICTIKTIK Tapasy Kaprasapb
anbltiran {TeHI3AIK KelteH apekeTiH CKepy HEMECE eCKEPMETEHAL),

Tyfiin cozaep: AaCTayWhl.3aTTapAbIH TAaCbIMaAAAHYbL, AACTaYbILL 3aT-
TapAblH TaCTaAbIMAAPS), KOCNAAAPABIH, TAPaAybl, ACTayblll 3ATTAPAbIH
Tapasybl, ETA afAMaKTLIK, MTMAPOAMHAMHKAABIK, MOAEAI, aAbIiC TpaHCILeKa-
PAABIK, TaChIMaAAAY MOoAeAl, aTMocdepanbik, tiekapasbik, kabar.
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Bpeaenne T

PesyabTaTel OKOJIOTHYECKUX HCCIEAOBAHWH OIHO3HAYHO
CBH/CTEJILCTBYIOT O TOM, YTO 3arpsA3HeHHe OpH3eMHol aTMocde-
P — caMBlli MOIIHEI, TOCTOAHHO AelicTBywomnii hakTop BO3-
JeHCTBHA Ha 4e0BeKa, MHIIeBYK) LElMb H OKPYXKAILIYID CPeay.
ATMOC(hepHBIH BO3AYX HMEeT HEOrPAHHYEHHYIO €MKOCTb W HT-
paer poab HaubOonee NOABHXKHOIO, XUMHYESCKH aTPECCHBHOTO H
BCCIIPOHHKAIOLIETO arcHTa B3aumoAelcTsusa BONHIU TOBEPXHOC-
TH KOMITOHEHTOB Onocdepst, ruapocdiepsl i iutocdeper.

CrenoBaTenibHO, NpodneMa 3arpsisiedns arMocepbl TOKCHY-
HBEIMY Ia3aMi H BBLABJIEHHE NPOCTPAHCTBEHHOI CIPYKTYPHI pacHpe-
JICACHUS OYaroB 3arpA3HEHH, YCTAHOBICHHE HCTOYHHKOB BPENHBIX
BO3ICHCTBHH H WX BIHAHHE HA 3I0POBbE HACCHEHHS ABJIAIOTCA
BaKHeHLIMMY 3afauyaMi 3konorHu atMoceprl. Ocoboe 3HAYCHHE
HMEIOT TPAHCTPAHHUIHBIE ACMEeKTRI THX tpovueccos. Heenenopanns,
BHITIOJIHEHHbIE MHOYHME apTopamu [1], aokazanu, 4Te pAA atMoc-
(depHBIX 3arpsA3HUTENEH HEPeHOCATCS BOOYIIHBIME MACCaMH H3

© OXHOH CTpaHBl B OpyTYyIO Ha Oonpilie paccrosHid. Ilpu stoM oHu

TIOABEPTAIOTC XUMHICCKHM MPEBPALICHHSIM, CYXOMY H BIAKHOMY
OCAKICHHIO. M3yueHHe 3THX NPOLECCOB B IBHOM BUIE ITYyTEM Opra-
HH3ALHUH OPAMBIX H3MEPEHHMI NPEACTAaRIBIETCS 3aTPyJHUTEABHBIM.
HceTounnkamy 3arps3HAOMINX BelCCTB, YUACTBYIOLIMMH B TpaHC-
rPaHUYHOM nepeHoce, ABAIOTCS BHOPOCH MPOMBILLICHHBIX [IEHT-
POB, KOTOpbIE GOPMHPYIOT 3HAUMTENbHEIE N0 pasMepaM TEXHOTeH-
Hbi GMOTEOXMMHYECKHE MPOBHHUMH € AHOMAIBHO TMOBBINICHHBIM

" YPOBHEM IIPUCYTCTBHA IHHPOKOT') CHEKTPa BaI‘pHBHHlOH.IHK BCIICCTB

B OOBCKTAX OKPYXKAIOLESH CPenpL, :

@opMHPYIOIIHECS B PE3YIbTATe KHCITOTHBIC a'moccbepﬂme
OCaAKH OKA3BIBAOT OTPHIATEABHOS BIHAHHUE HA MOYBEHHO-PACTH-
TENbHBII TOKPOB, BBIMBIBAIOT KAJBLFH, [YMYC H MHKPOICMEHTEI
13 noue. KucnoTHeie aTMochepHble 0CAOKH PACCMATPUBAKOTCA CEli-

- 9ac Kak MOUIHBI (HaKTOp HE TONBKO BHIBETPHBAHHS TOPHBIX OOPO,

H YXYOIUCHHA Ka9CCTBA HECYILHX IPYHTOB, HO H XHMHEYCCKOrQ pas-
PYHMECHHA TCXHOTCHHBIX 06’[:6[('1‘0]3, BETHOYAA HAMATHHKH KyJIBTYPEL

. H HA3CMHBIC NMUHHH cBA3H. BO MHOTHX SKOHOMHYECKH Pa3BHTBIX

CTpaHaXx B HACTOAIICE BPEMS PEATH3YHTCA MPOFPAMMEI IO penie-
HHIO [IPOGIICMBI KHCIOTHBIX AaTMOCEPHBIX OCaAKOB.
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MerojiHueeKHEe NOIXO/LE K KapTHPOBAHHID 30H NMPOH3BOICTRA ap{moﬁ eI B Kazaxcrane

B pamkax Hanuonansnoli nporpammsl 1o
OLICHKC BIMAHHMSA KHCIOTHBIX aTMOC(EpHBIX 0ocajl-
KOB, yupexicHHor B 1980 roay, mHorue ¢eae-
panbHbic Begaomersa CIIA nauanu dunancupo-
BaTh MCCIIC/IOBAHUS aTMOC(CPHBIX MPOLIECCOB,
BBI3BIBAIOIIAX KMCIOTHBIC JIOWK/IH, C 11CJIBIO OIlCH-
KM BAHAHHS TTOCICAIHX Ha DKOCHCTCMbBI M BhIpa-
OOTKM COOTBCTCTBYIOIIMX 1IPHPO/I00XPAHHBIX MEP.
BBIACHHIOCH, YTO KMCJIOTHBIC NOKIH OKA3bIBAIOT
MHOI'OILIAHOBOE BO3JCHCTBHC Ha OKPYXKalolLyio
Cpe/ly M SBAAIOTCA PC3YJIbTATOM CAMOOUHIICHHS
(npombiBanust) armocdepsl. OCHOBHBIC KHCIOT-
HBIC arcHThl — pasdaBiicHHBIC cCpHAas W a30THAsA
KHCJIOTBI, 00pasyloluecs pyH Peaki|siX OKucIe-
HHSI OKCHJIOB CCPbl U a30Ta € y4aCTHEM MCPOKCH/IA
BOJIOPO/Jd. AHAJIOIMYHAs 1IPOrpaMMa Pealiu3ycres
v B EBporneiickux cTpanax Ha OCHOBC BbINOJIHCHHSA
nporpammel EMEIT (CoBmectnas nporpamma nad-
AIO/ICHUS ¥ OLICHKM PAcrpoCTpanCcHMs 3arpsA3HUTC-
aek Bozjiyxa na Oomelume paccrosinust B EBpoiie).
Ora nporpamma sbiiosmsieres Ha 6e3c EBpornciic-
kol Dkonomuueckoit Komuccun OOH u npu noji-
sepxkke Beemupnoil Merecoposiornueckoin Opra-
HH3aLHN.

Penienue 3Tux 3aaa4 HeoOXoauMo jyis paspa-
OOTKM MPHPOJIOOXPAHHBIX MCPOIIPHUSTUHN, 3KOII0-
rMYCCKOro 00OCHOBaHUs TCPPUTOPUAIILHONR opra-
HH3ALMY POH3BOACTBA, I'CHEPANILHBIX IIAHOB I'0-
pPOIOB M TCPPUTOPHAILHO-IIPOU3BOACTBCHHBIX
KOMILICKCOB.

B nocueymme roael 0colylo  aKTYalbHOCTh
npuodpeTacT M3YHCHHC TPaHCIPAHHYHBIX ACICKTOB
PAcrpoCTPaHCHHMS 3arPA3HAIOIINX BCIICCTE B ATMOC-
(hepe BeeACTBHEC MPOU3BOACTRCHHON JICATCIBHOCTH
KPYNHBIX HCAPOIOJIL30BATCIICH, KAKOBBIMU SBIISIHOT-
cs Komnanuw, pabdotaroiue B chepe 1o0bun v ne-
pepabotku Hedy M rasa. B xojie npousBoacTea, Ue-
MONB30BAHUA, XPAHCHMS, TPAHCIIOPTHPOBKY XUMH-
YCCKHX MPO/IYKTOB (POPMUPYIOTCSl BRIOPOCHI 3arpsi3-
HAIOIIMX BCHICCTB B aTtMocdepy, KOTOpbIC BbI3bl-
BAKOT [OCIICACTBUSA, NPOABISIONIMCCS CIYCTS OlIpe-
JIC/ICHHbIH HPOMCIKYTOK BPCMCHM WIIH HC3aMCJUIN-
TCJIBHO B PaliOHC OCYLICCTBICHHS COOTBCTCTRYIO-
HieH JACATCIBHOCTH WM 3a Cro npeaenamu. JLis
BBISABJICHUA M YYCTA B IIPHPOLOOXPAHHOM JICATCTb-
HHOCTH OCOOCHHOCTCH TPANCTPaHUYHOIO PAcpoOCT-
paHCHMA 3arpasHsIOIIMX BelleeTB B atmocdepe
HECOOXO/MMO NPOBOAUTL HC TOJIBKO KOMILICKCHBIC
HCCICI0BaHMs PErHOHANILHOIO XapaKTepa, HO U U3y-
4aTh ITH 11POICCCHI VISl OT/ICIbHBIX KPYIHBIX HCTOY-
HUKOB C LIC/IbIO BBIAB/ICHMS WX BIMSINMS HA OKpY-
KAOLLY10 CPElLy.

B nannoii ctaThe M3y4aluch MPOLCCCH! TPaHC-
I'PAaHUYHOTO PAacnpOCTPAHCHUSA 3arPA3HAIONIMX BC-
ICCTB B aTMoc(epe Ha OCHOBC MAaTCMaTHUCCKOIo
MOJICIIMPOBAHMS, KOTOPLIC MOCTYIAIOT B BO3/IYII-
HYIO CPCJly BCJIC/ICTBHUC JICATCILHOCTH KPYIIOIO
nedrerasoBoro Mecropox;icius Kamaran.

Mecroposxicane Kaniaran pacnoyioxeHo B Ka-
3axcTaHckoM cekrope Kacnuiickoro mopsa. O6nek-
Thl BKJIHOYAIOT MOPCKON JKCILIyaTaLMOHHBIA Tex-
HOJIOTHYCCKUH KOMIUICKC W HA3CMIYIO YCTAHOBKY
KOMILICKCHOH nojiroroskn Hedru u raza (YKII-
uul’) «bonamak». TlpoekTnas MOIWHOCTL MeEcCTO-
pOsKICHUACOCTaBUT IPUMEPHO 70 MIH. TOHH Hed-
T B roj, wim | mmn. 500 teicsu 6appesici.

N]aTepﬂaflhl H MeTO0/lbl HCCIICTOBAHHUA

HaunbGonce >(pdekruBHbIM MCTOAOM peCHICHHS
3a7a4 1POIHO3UPOBAHMS W MOHMTOpPHHIa paci-
POCTPAHCHUS 3arPSA3HAIOIMX BCLICCTB B aTMOCHe-
pe sABIACTCS MaTCMATHUCCKOC MOICTHPOBAHUC C
[IPUBJICYUCHUCM COBPCMCHHBIX MCTOJIOB BLIYHCIIH-
TCIbHOM maTtemaTuKW. OJIHUM U3 TIPHMCpOB pe-
IMOHANBHBIX a’P0O30JIbHBIX MOJICICH MOMKCT Cly-
AUTH KaHAJICKAs PCruoHaibHasg a3pP030I1bHO-KITH-
matnueckass Mojieinb NARCM (Northern Aerosol
Regional Climate Model), kotopas umeeT jiocra-
TOYHO Ipyboc ropu3oHTaILHOC paspelucuue, 1 x |
rpajayc, ¥ B 3aBUCUMOCTH 0T BapuanTa o1 20 10 30
BCPTHKAJIbLHBIX YypoBHeH. [lpH HHTErpuposanuu
uenoabsyerca 20-munyTHRIM ar. B Oonsumbce-
TBC JKC HAayYHBIX I'PYHII, BCAYIIHMX PCIrUOHATBHBIC
MCCIICAOBaHMS 110 a)PO30JLHON TCMaTHKE, MpUMe-
HAIOTCA MOAC/H, B KOTOPBIX HMCIOTCA CIICIIH-
IbHBIC A3PO30JbHLIC OJOKH, HPC/IHA3HAYCHHBIC
JUIs OTIMCAaHMs a’po30Jicil OIPCJICIICHHOIO THIIA, &
B KayccTBe armocdepHoro O50oKa HCIOIL3YIOTCS
H3BCCTHBIC PernoHaLHBEIC Mojienu. Hanbonee mu-
pokoc 1pHuMcHeHHe nonyuman mojenn ETA u
RAMS. B rakux moaeasx ropusoHTansHOC paspe-
meHue Mcusieres ot 5 g0 80 kM, a 4Mcio BepTH-
KaibHbIX ypoBHe# or 20 ao 30. MoxHo ynowms-
HyTh MoJicih EBponeiicko-Cpein3eMHOMOPCKOTO
Ienrpa ICOD (Insular Coastal Dynamics) mas
pacueTa fnepeHoca 1bIUICBOro aj’po3oiisi Ha OCHOBE
peruonanbiol Mmoaeiau ETA [2] wiu mojein ynu-
sepeurera Can [Mayno, npeanasnaieHHOM Ui Mo-
HUTOPUHTA adpo30Jis OT ropcHUs OMOMACCHI B pe-
ruone 10xkuol Amepuku [3]. B yroil Mmojenu wc-
Mojb3yeTcs AMHAMMKA W3 Moaciu  RAMS.
Hmerores perdoHalibibIC a3p0307bHbIC MOJICIHU, B
KOTOPBIX ~ MCHOIB3YIOTCS — MCTCOPOJIOIMUYCCKHMC
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IPOrHOCTHYCCKUC NAHHBIC, B3ATHIC U3 11100a/IbHBIX
nporHocrudcckux Mojiencii. Hanpumep. B bpykxo-
BCHCKO# nalMoHanbHo# J1abopaTopum Juis Mojie-
JNPOBAHMS paclipocTpanchus cyibparioro aspo-
sois (BrookhavenNationalLab. SulfateModeling)
ucloib3yrwTes nporuossl Esponeiickoro Ilenrpa
Cpesytnecpounsix [poruoszos IMoroas (ECMWE).

B nannoii pabore juisg OLCHKM TpaHCrpaHuy-
HOTO [ICpCHOCZ! 3ArpA3HAIONIMX BCIICCTB B aTMOC-
depe ucnonw3osanacke uMCICHIAs cXeMa pacyera,
coCTOsIIAs M3 PEIMOHANBHON TI'WIPOANHAMMUYCC-
xoit Mojtenin armocdepst ETA [2] u monenn jiais-
HErO M TpaHcrpanuuHoro nepenoca (MJITII)
BpPCANBIX BEIOPOCOB [4-6].

3arpssusionie BewecTsa B armocdepe antpo-
MOICHHOTO 1IPOMCXOIK/ICHUS, HMes HeOO/IbUIYIO
KOHIICHTPAIIMIO M 3aMCTHYIO TNPOCTPAHCTBCHHO-
BPCMCHHYIO M3MCHYHBOCTb, MOI'YT BJIMSTH Ha Ka-
YCCTBO BO3lyXa M JIasKe HA AMHAMUKY aTMocdepsl.
Jlis peluenus 3aa4n U3yUCHUs paciipocTpaHeHns
3arpA3HALIMX NpuMecci B atmocdepe caeayer
paccMaTpuBaTh atMOcepPHBIH BO3JIyX KaK CHCTCMY,
COCTOSILIYIO M3 HECKOMBKMX KOMIOHCHT [1]. J1ns na-
IIHX 1C/ICH 10CTATOUHO MMPUHATH BO BHUMAHUC TPU
KOMIIOHCHTBI: CYXOH BO3ZYX C INIOTHOCTBIO Py, BOJIS-
HOH map ¢ ILIOTHOCTBIO P, M 3arPA3HSIONLYIO NpH-
MECh € TUIOTHOCTBIOP,. [lycTh i-51 KOMIOHCHTA ¢
IIJIOTHOCTBIO P; HEPEHOCUTCS CO CKOPOCTBhIO Vi M
TypOyieHTHbIM notokoM Ti. Torna i-s komiloHeHTa
TICPCHOCHTCS MOJHBIM HOTOKOM

Ji=piVi+ T (1)

Ecim BBecTH CKOpOCTh LeHTpa Mace (Dapulie-
HTPHUYCCKYIO CKOPOCTE) V BCEX KOMMONCHT H CYyM-
MAPHYI0 [I0THOCTD

Lpi

V= L'_p:”o =Xpi 2)

TO 1OJHBIA 1IOTOK MOXHO TEpelHcaTh Kak
Ji=pV,+pA +T, tne V — mddysunonnas
CKOPOCTB i-H KOMITOHEHTBI.

O603HAYNM YEPE3 Oy HPOU3BOICTBO BOISHOIO
napa B CAMHHILY BPEMCHH H B ¢JIMHALC 00BeMa, a

Ucpe3s g, — HPOHU3BOJICTBO a’po30Jisd, TOT/la ypas-
Henue Dananca HPUMCT BHJL

ap
=+ ¥~ (pgV +pyha) =0, (3)

ap,
Ti‘"’ V-(pV+pA +o)=0, @
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dp.
=4V (p,V+p,Ba+0,)=0, (5

B (3) mb1 npenebperacm TypOyIICHTHOCTBIO U
s(ddexTamMmu U3MCHCHUSA TIIOTHOCTH CYXOI'0 BO3AY-
Xa, a TAKKC Cro HCTOUHHKAMH.

YuursiBas, 4ro pg > py, + P, ., a TAKKC TO,
YTO CKOPOCThL HEPCHOCA BOJIAIONO 11apa U a’po3o-
JIsl MOTYT JIMLIb HE3HAUUTCIBHO OTJINYATCS OT CKO-
pOCTH cyXxoro Bosayxa, nojyuacm V = Vg .

ITO PaBCHCTBO CKOPOCTCH B jiaibHeHIIeM Oy-
JCT MCTIOIIB30BAThLCS 6¢3 oroBopok. Ypasicuug (4)
u (5) yaobno nepeuucarth, BBE/Is Y/ICILHYIO KOH-
LICHTPAIMIO BOASHOTO 11apa g = p,,/pq W IPUMCCH

K= pa/Pa

dap
294+ V- (pgaV +pgddy +71,) =0 (6)
ap
Dok 4 V- (pgltV + ity +7,) =0, (7)
Modeab. Jlisi MOHITOPUHIA M POTHO3a pacil-
pocTpalcHHs NPUMCCH HCIIONIBb3YCTC COBMCCTHAs
MOJIC/B, COCTOALNAs M3 KOHCUHO-PA3HOCTHOH ar-
mocheproit mojeian ETA u nonynarpankeBoii
MOJIC/IH I1epeHoca npuMecei. Armocdepras Mo-
JIcIb UCTIOJIB3YCTCS UTSl BRIYHCICHUA MCTCOPOJIO-
I'MUCCKHX 11apaMCTPOB, ONPC/ICHSIOLINUX JIMHAMUKY
IIEPCHOCA TAKMX, KaK 110JIC BETPa, XapaKTCPUCTHKH
TYpOYNCHTHOCTH, a TakKKC OCaaKu crocodc-
TBYIOHINC BBIMBIBAHMIO MPHMECH M3 aTMOC(hEpHI.
Bribop armocdepnoit monenu ETA nna Bei-
yucienus atMocepHsix MapamMeTpoB CBA3aH C
TEM, YTO B MOJCIM HCMONL3YCTCS BCPTHKaNbHas
KoopauHaTa 1), BReacHHas Mesunrepom [7]. Drta
BCPTHKAILHAS KOOP/IMHATA MO3BOJISCT KOPPCKTHO
YUUTBIBATE Oporpafuucckuc pdextel, BiMsAIO-
IIMC HAd BCPTHKAILHOC JIBUKCHUC BO3/lyXa, U4TO B
CBOI ouepe/lb NPUBOAUT K Dosce TOYHOMY IIpor-
Ho3y ocaakos. C ocaakaMu Ke CBsi3aH IIPOLCCC
BbIMbIBAIHA ITPUMCCH U3 a'I'MOCq)CpLI.
TpancropTHas Mojieab ocHOBaHa Ha Tpexmep-
HOH marpamkeBoii (opMe ypaBHeHMs IICpeHoca
[8]. Jlus coBMectumocTtn e¢e ¢ moacawsio ETA B
HCH MCIOJIB3YHOTCS TC K€ BCPTHKAJIBHBIC U I'OPH-
30HTAJILHBIC KOOP/MHATHI
VpaBHCHHS MOJICIIM 3aMHcatbl B c(epryccKoi
CHCTCME KOOPJIMHAT, KOTOPasi, OZHAKO, 1TOBEPHYTA
OTHOCHTCIIBHO CTalIapTHON Tak, 4TO 4epes 1eHTp
obmacT MHTCTPUPOBAHHS HPOXOAHT HKBATOP H
HYJCBOH McpHIHaH. DTO MO3BOJSICT NPOBECTH
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foJice peryJisipHOe NOKpBITHE 00JiacTH paBHOMEP-
HOW CCTKOH.

Beprukanbnas KoopAMHATa 1| OnpeaciseTes
KakK

P Pref(zs) ;

=17,0, 0=— Ng=—", 8

n =10, kB ®)

rac ﬂpOd}HHb CTaHIapTHOTrO JaBJICHUA 3a1acTcsa
ciie/lytolM oBpa3zom:

Prer(0)
Prep = —P;/vigfn (Frer — Vrap2)2/Trer®,  (9)

ref

MpPU CTaHjIapTHOH TeMIICpaType Ha YPOBHC MOpS
Trer=288 K (r.c. npu n=1) U 1upn 1noCToHHOM
BCPTUKAILHOM rpaaucHTe Temueparypsl [y= 6,5
10° K M.

YpaBHeHuUE niepenoca HPUMCCH:

du 14 | Sy

(10)

at  pan Hang o p’
rae d/0t — marepuanbHas MPON3BO/LIAs

4_0, w 2 vo .o
dt ~ 8t  acosp 81  adgp ndn'

(11)

rjic a — paadyc 3¢MilH, | — OTHOUICHHUC CMCCH
anpo30Jis C IIOTHOCTBIO Py, P — INIOTHOCTh CYXOI0
Bo3jiyxa, Kjj — koo(punMeHT BepTHKalLHOH Typ-
OyACHTHOCTH, U S, —HCTOYHMKOBBIH YICH.

[Ipu 1osynarpankcBoM METO/I¢ HHTCIPHPOBaA-
s (10) va nepsom srane Heobxoaumo orpejie-
JAUTh TPACKTOPHM BO3IYIIHBIX HACTHIL, NPHLLIC/I-
HIMX B K&KAYIO TOYKH CCTKH MOJICIH: T.C. OlIpene-
JIMTh TOYKH, B KOTOPBIX 3TH YaCTHULb! HAXOIMIIUChH
B MOMCHT & — At.

Onu onpeacnsioTes pelcHUEM YpaBHCHUI:

dx
dat v,

(12)

rae X=(x, y, 1) — paanyc BeKTOp BO3AYIIHOM Hac-
itl, a ¥V = (i, v,77)— cKopocTh BeTpa B 3TOM
Touke. Ypauenuc (12) uHTCrpHpyercs npu Ha-
YaJBHBIX YCIIOBUSAX:

X@®) =X, (13)
rac X, — Touka npubbLITHS BO3AYUIHOH 4acTHLIbI,
T.c. TOUKa Mozcnbiol ceTku. Cucrema HHTCrpH-
pyercs no cxeme Kpanka-Hukonscona [9]:

X (t—At) =T(t) — % (Va () + V4 (t — AL)), (14)

rac At — war no Bpemenu. Mnjeke g oTHocuTes K
H3BCCTHBIM TOYKaM I]pHﬁHTHH BO3IYUIHLIX YacC-
THL, UHICKC ¢ OTHOCUTCA K HCH3BCCTHBIM TOUKAM
OTIPABJICHUA, KOTOPBIC MOI'YT ObITh ONpPE/CIICHBI
urepanusaMu. BTopoii oran cocTOMT B BLIYHCIICHWH
OTHOILCHUA CMCCH B TOUKC OTIPABJICHHS BO31YIL-
HO# YacTHLBl U 1IOIPABKH HTOTO 3HAUYCHWS Ha HC-
TOYHHMK B TOYKC 1PUOBITUS BO3jIYNINON yacTuie
(TouKa CCTKH):

Ha(t) = Ha(t — AL) + 2 (15)

IHewnzpeeTunlc 3HaUYCHUA KOMIIOHGHTA  MOJIA
BeTpa, napamcTpoB AH((Y3uH ¥ 3HAYCHUA OTHO-
ICHHUSA TTPUMCCH B TOYKC OTﬂpEiBﬂCHHH HOJay4aroT-
csl ¢ NOMOUIBK) KBa3M-MOHOTOHHOM, JIOKalbHOM,
Kybuucckoll cinakin-uatepnonguuu [10].

B TpancnoprHoil MozaciiM MCHONb3yIOTCS Clic-
AYHOLIHEC I'PaHHYHBIC YCIIOBHS:

— Yepe3 BHCUIHCIO IPAHMLLY NIPUTOK MPHMECH
OTCYTCTBYCT;

— Ha BHYTPCHHHMX OpOrpaMYccKuX rpaHu-
Hax, rjic moTOK BO3/yXa OTCYTCTBYCT, OTOK MpH-
MCCH TaKKC OTCYTCTRYCT;

— Ha NOBCPXHOCTH 1IOTOK TIPHMCCH BbIUMC-
NSACTCS UCXO0/1 M3 PACTIPE/ICIICHUS 0Uaros BeIOpo-
COB 3arpsI3HCHUSA, UX I1LIOIAAH;

— Ha BCPXHCH rpaHuile MOTOK NPUMCCH paBcH
HYJIIO.

Uiien MCTOUYHHUKOB Sﬂ BKJIIOHACT IPOHCCCHI BbI-
MBIBALNS TIPUMECH OCa/IKAMH, CKOPOCTh KOTOPOro
3anaeTcs:

dp

R=S e (16)

rac dP/dt — MuTCHCUBHOCTL 0CaaKOB (B cM/uac), u
S=1cem'.

Humepnoastyust. Xopouio H3BECTHO, YTO MPH
JarpaHkeBOM, WIH Kak B HAICM CiIydac Tomy-
JarpaH;KCBOM, METOAC MHTCIPUPOBAHMS ypaBHC-
HH 11ICPCHOCA 3HAYMTCIILHO 0C/1a0lIaeTCs YCI0BUE
Ha COOTHOMIICHMC LUAT0OB 110 NPOCTPAHCTRY U Bpe-
MCHHU. B 210M MeTOAC, KaK 1paBunio, uis yeToWuH-
BOTO €HETA JIONYCKAKTC 3HAYUTCILHO OOJIbIINAC
1Iard 10 BPCMCHH MO CPaBHCHHUIO C DHJICPOBLIM
nojxo/ioM. B Toike Bpemst TpeOyeTes TOUHBIC Me-
TOAbl MHOrOMCpHOM uHTCpuomsuuu. B mopenwn
LICpeHOCA TSl 3TOH 1M HCIONbL3YeTCs TCH30pHOE
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npou3BeieHUe ONHOMEPHBIX HHTepnonanuii. B on-
BOMEPHOM CITyd4ae PacCMOTPHM JBa THIIA HHTEP-
OOJIAHHH: JTHHCHHYI0 B KyOuueckyo (puc. 1),

Ha pucynke la Ha umtepBanc (X, X,} 3amaH-
HbIMH 3HAYeHHSMU (PYHKUMM HAa KoHuax f) u f
gpH JHMHEHHOH 3aBucHMOCTH f(x)=a*x+b mony-
gaeM HHTEPHONANHOHAYI0 hopMyIry: -

X=X

fX=f+ 11 (2 — f1) (17)

Xz—X

Ana nonydenud KyOHYeCKOH HHTEpPIONALMH
WCIIO YIMOB € 3aAaHHBIMH IHAYEeHUAMHU (yHKIIMA
CIEAYET YBEIMIHTE, KAK 9TO MOKA3AHO HA PHCYHKE
16.

Torna kyOuueckas HHTSPHOMALKA Ha HHTEPBA-
1e [x5, x3] 3anaercs nonuHOMOM TpeThell cTelle-
HH:

FOO) = a(e -2 +blr =12+
tebe—xp)+d - (9)

rae x € [xp,x3] . JIerko BBIYUCTHTD IPOHABOIHY IO

fx);
f(x)=3alx—x)° +2b(x—x) +¢ (19

Ecnu npousBoiHbIE Ha KOHIAX HHTEpBANA
(x5, %3] oUECHUTD, HCMONB3YS KOHEUHBIC PAZHOCTH
(9], moTyuHM 4eTRIpE YCAOBHA OAf OUpeIcTIcHHA
K03 hHIHEHTOB TOTHHOMA KyOHUECKOH HHTEpPHO-
JAOMH, KOTOpas ABNACTCA Gonec TOYHOH Mo cpap-
HEeHHIO ¢ JuHeHHoi. K coxaneHuio, Takag HHTEp-
OONALHA HEMOHOTOHHA, YTO MOKET HPHBOINTE K
MapasUTapHEIM ocLsmmM. Jna nopasneHud
3Toro »dekTa HETONB3YeTCs METOH, NPeITIOKEH-
HETH B padote [10].

Coxpanenue maccel asposona. Jias coxpaHe-
HHSl Macchl a3po30is NIPH AABEHTHBHOM MEPEHOCE,
gTO ABMAsieTcs OGA3ATENBHBIM YCIOBHEM, INpPHME-
HACTCH AJIFOPHTM, OCHOBAHHEIN Ha HIEH KOPpEK-
uuy notokos {the flux corrected transport (FCTY)),
npernokenusnii Tlpuetnu [11]. Uaea coctouT B
TOM, YTO HPH PAcUETe MEPEHOCa A3P0o30ia IpH yo-
JOBHM OTCYTCTBHS MOTOKOB HA IPaHHULIAX /A ABYX
BPEMCHHBIX MOMEHTOB ¢ M {-At Tpebyerca coxpa-
HEHHE HHTETPANa MAacChl a3po30im:

. LM (®p(tdxdydz = C, (20)

rae Y™ — pemchue ypaBHeHMA nEpeHoca, IOMy-
yaeMoe IS KAXI0H TOYKH CCTKH H3 JMHeHHOH

ISSN 1563-0234

koMGunaim pemenuii y", monyuaemoro ¢ mc-
HOJB30BAHUEM HHTCPIOIALHH BRICOKOIO [TOPAIKA
(ky6udeckoil) u y“, monyuaemoil mo nuHeliHo#
HHTEPIIOJLLHH; -

u = gy + (1 — oy

OSakSI
a) e Q8
. v i 9 x - X2
B s
& L £ Ak
O —+—0-

Xt X2 X X3 X4

Pucynok 1 — Ulabnoner ognomeproi ceTkv ana
JIHHeHOH WHTepHonaiiy (a) 1 uiA kyGudeckott
HHTEpTONAIHH (§)

B craree Tpuctou npemnaraéres taxke (-
(PeKTUBHBIH alropHTM HaXOKASCHHA @ [IYTEM MH-
HEMH3aLMU pasaruus mexay ya y?.

CoBpMecTHAA MOTEIL

CopmecTHasa Mogenb aTMocdepsl H mepeHoca
OpHMECH OBLIA CO3JaHa JUIS MOHHTODHHIA pach-
POCTPaHEHHA HMpPORYKTOB IOpeHHs OHOMacchl Hax
TeppuaTOpHEi IOxHOE AMepukH. R

Jis BBIMHCIICHHA NepeHOca MpUMeceH B aT-
Mocthepe HCOOXOAMMO 3HATH TPEXMEPHOE IOJE
BeTpa, TeMIEPaTypy, FecllOTEHIHAT, 0CAnKy U Na-
pamMeTpsl BEPTHKaNbHOH TYpOyJNEHTHOCTH. 3TH
MEMEHTH] TONYYaloTCA H3 Mc3oMacIuTalHoH aT-
mocheproii moneny. JInd >Toil Hesin ucnons3yer-
ca Moaens ETA ¢ npocTpaHCTBEHHBIM IIATOM OKO-
70 30 kM # 45 ypoeHaMu 1o Beprukanu. [Ipu us-
TErpHpOBaHUH ATMOC(EepPHOH MOZeny ¢ waroM 96 ¢
gyepe3 xakabic 48 MUH MONEIBHOTO BPEMEHH, BK-
JIOYUACTCS MOASHB MEPCHOCA, B KOTOPOH HCOIOMB-
2YIOTCA TEKYIIHE aTMocqepHble MapaMcTphi A
BEIWICHCHHA SBONIONMH NPUMECH 334 HCTeKUIHI
MEPHOA BpeMeHH. [Tocsie 3Toro cyeT aTMociepHoil
YACTH OPOJOIKACTCA.

Coemecmuan mooerv ammocgepvt 4 nepeHoca
aszpozona, Ha pHCyHKe 2 NPeAcTABNEHA CXeMa HH-
bopMauHOHHOTO O0CCICHeHHA M (YHKIHOHUPOBA-
Hilsl COBMECTHOH MOJICHH.

Pacopenenenue rmoxkapoB 3a  I[poIUeAiIHe
CYTKH, moay4YcHHoe ¢ opbutansHeix HC3, u

KazNU Bulletin. Geography series. No2 (41) 2015 189



Meronueckie mojixoast K KaPTHPOBAHHK) 30H NPOH3BOJICTRA ﬂpOﬂ{)H ninennisl 8 Kazaxcrane

XpaHUMBIC B JIOKanbHOM 0a3e Ha auckax, obpaba-
ThIBACTCS JUISL IIPUBSA3KH K CCTKE Mozaeiu. Bropsim
MCTOYHUKOM MH(OPMALKY SBIsIOTCS ITIo0alIbHbIC
ananusel 1 npornosst NCEP. D11 aannbie Takxe
UCTIONB3YIOTCS Uit  (DOPMHMPOBAHHS  HAUYAJILHBIX
JaHHBIX HA CCTKC MOJACHH (AHANWU3) U rpanuHaibixX
yciioBuii  (mporHo3). [lociie 2Toro HaumHaercs
CHHXPOHHOC MHTEIPUPOBaHUC aTMOC(epHOH MO-
JICITH M MOJICITH TICPEHOCA.

Ha pucynke 3 npejicrasicna cxema CiKe/IHCB-
HOI'0 cYCTa COBMCECTHOM mojienu. Ha ocu abenmce
yKazano mojiensHoc Bpems B ausax (D), a na op/u-
HaTe peasibHoc BpemMs. B takoM nukiie is Kaxio-
rO pealibHOrO JIHS TIPOBOJIMICS Pacuct repenoca
a7p030J1s 38 NPCABLIYIIMC CYTKH, T.K. 32 DTH CYTKH
M3BCCTHO pacIIpeJe/iCHUC 0UYaroB moxapon. B ka-
YCCTBC HayalibHOI'O PAcHpCACiCHUS adpo30/s Mc-
HOJIB3YETCA PE3YJILTAT MPCAbLAYLICIO pacucTa.
3T0 Mbl Ha3bIBACM MOHMTOPHIIIOM pacripocTpaHe-
Hus asposouis. [lponomkcHue pacyera Ha ciie-
JIYIOLLMC MOJICIBHBIC CYTKH SIBJISCTCS MPOIHO30M,
T.K. DTO BPCMS ClIIC HE HACTYMMJIO.

Takoil 1MKI MOXHO HaUMHATH C OTCYTCTBHS
a’po3ojisi B armocepe. YuuTbiBas, uHTO BpCMs
JKU3HHM B atMoc(epe Takoro a’po3oiis COCTaBJsACT

HECKONIBKO CYTOK, TO IIOCJIC TOBTOPCHMs LMKIa
pPacyCTOB PACHPCACACHHUC IIPUMCCCH OTIpEaCnaTces
TOJNBKO PaclpC/IC/ICHUEM TMOKAPOB, @ HE Hauallb-
HbIM COCTOSIHHEM, € KOTOPOI0 JTOT I1IPOICCC Ha-
yajics.

Bxo/iHbIM# JJAHHBIMY JUIS MOCIW ABISIOTCH 110-
J1s TCOMOTCHUMANIA, 30HAIBHOH 1 MCPHAUOHANBLHOH
COCTABJISIIONIMX CKOPOCTH BCTpa, TEMMEPAaTyphl Ha
10 cramjapmibix  H300apHUCCKUX  TOBCPXHOCTSIX
(1000-100 rl1a) 1 nosst OTHOCHTCIBLHOM BIAKHOCTH
Ha 6 arxHux noepxHoctax (1000-300 rTla).

ITpoBsejicHa ajlanTaums peruoHaabHOM THIPO-
JuHamuucckoi mojiesim ETA k riiobanshbiM MeTe-
OPOJIOIMYCCKUM JIAHHBIM, @ TAKIKE MOATOTOBKA 11a-
paMeTpoOB TOACTUIIAIONICH TNOBCPXHOCTH, BKIIO-
yalouue oporpaduio ang BeIOpaHHLIX PCrHOHOB M
HAacTPOHKy ce K PCruoHy, LCHTPOM KOTOPOI'O sB-
asieres Mectopoxcnue Kamaran ¢ koopamHata-
My 52° c.un. u 46,57 .. TTockosibky mpocTpaHct-
BCHHBIM LIar pacycTHOM cetku cocrasasiet 0,33° a
BepTHKaibhbiil mar — 400 M, To BCe OOBLCKTHI
Mopckoro komiuiekca (MK) mpusssbiBarores
OIIHOMY Y37y PAacueTHOH CCTKH, B BBIOPOCHI OT
Kax/10TO U3 UCTOUHUKOR 3B unTCrpaibino cymMmu-
pyloTes.
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\‘--—_._.-——"/
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Taxubacra T.J1. u p.

Cosnanubli apXuB UCXO/IHBIX JIAHHBIX, OXBa-
TRIBAIOMIMN TOAOBOH MCPHO/I € AMCKPCTHOCTLIO 6
YacoB, MO3BOJSICT JIaBaTh IIPOTHO3 HOJCH MeTe-
OpOJIOrHYecKUX BeauyrH no mojcnu ETA na cpo-
KU 710 48 4., HCMONB3ys PEryJIsiPHO MCHSIFOIIHCCS
IPAHUYHBIC YCIIOBHSI.

PeanuzoBarniiast TCXHOAOIMsl pacyera nepeno-
coB 3B paccunTana na AMCKPCTHOCTL BBIMUCICHUH
C BPCMCHHBIM w1arom 48 Mui. U COCTOUT B cllc-
JIYIOHICM Liarax:

1. Beibop HauanbHOTO Cpoka.

2. Beibpoc 3B uHTCHCHBHOCTBIO MIV48 MuH.

3. Cuer no moaenu ETA na oaun Bpemennon
1ar BIICPeL.

4. Bpiunciienusa no mojieiim MJITIT nepenoca
3B just kaoro y3mna mojieiim ETA.

5. Ocpe/IHCHUC JIaHHBIX 33 MECSLL M TOJL.

Ilaru 2-4 nosropsiorca 60 pas, Takum o0Opa-
30M, 3a0JIarOBPEMCHHOCTL MPOrHO3a Oyaer coc-
TapnaTe 48 vacos. Jlius ojiHoro Mccsua umcem 15
MPOCYCTOR, TO CCTL HAYAILHBIA CPOK pacucTa Bbl-
Oupacrcs KpaTHbIH JIByM OT Hauana mecaua. B pe-
3yNRTATC TAKHX PAcucTOB HMMEEM TalJIMILy pacr-

Pollution S02_1_Sour at

350 m (pg/cubic m) spring

poctpancuusd 3B 3a 3ajaHubIT MCCALl M CC30HBI
Jlst Kaxaoro Mecslia M CC30HA 110JIyHaloTes TPH
pHMCYHKa: pacnpocrpancHue onpenciacHnoro 3B y
3eman, Ha BeicoTe 900 M, 700 M 1 200 M.

PesyasTarsl u obcyxiacHne

B pesynbtare npoBe/IEHHBIX HCCIIC/IOBAHNH 110-
JlydCHBI KapThl MPOCTPAHCTBEHHOTO PACIIpoOCTpaHe-
HHS OCPEAHCHHOIONO ce30HaM AHOKen1a azora NO,
u jMokeHa cepbi SO, pasmepHocThio B 1%107%/m’
(MUKOrpaMMax Ha MeTp KyOWHeCKMM) ¢ yuerom M
Oe3 yuera JesTenbHOCTH MOpPCKOIO  KOMIUICKCA.
Konnenrpauus ceposojiopona H,S 1o cpasnenuto ¢
KOHIICHTpamsiMu jimokeuaa asora NO, u iokensia
cepbl SO, — He 3HauuTeAbHBIC. PacueTHbli peruoH,
pacrionoeHHbli B npeacnaxor 35°N 0 65°N u or
25°E o 85°E, oOBeacn crmonmbiMi nunusMi. Ha
pHCYHKE HaHneceHbl ropoja Acrana, Mocksa u Ak-
THOUHCK, MO/l PUCYHKOM paclioJaractes LBCTOBas
mkana xoHuenrpauui. Ha pucynxe 4 npusenén
MPUMEP MPC/ICTARICHHS PE3YJIBTATOB MOJCIMPOBA-
HUs juis yposist 350 MeTpoB.

e —
¥ e r

£54

S0M

=T
1 19

Pucynok 4 OcoBeinocTH TPAHCTPAHHIHBIX NOTOKOB SO, BECHOM Ha pasinulibX BLICOTAX B IOFPAHUYHOM CHOC
armocdepsl 6e3 yuéra Bpdpocos Mopekoro kommaekea (MK)

PaccMOTpuM OCHOBHBIC OCOOCHHOCTH Tpaticrpa-
HUUHOI'O mepeHoca 3B Ha upumepe npocTpaHCTBeH-
HOTO PACTIPC/ICIICHMS KOHIICHTPaIlMK JIMOKCH/Ia a30-
Ta NQO,. Haubosice 3HauMTEIILHBIC KOHLICHTPALMM
Jwokena asora NO, Bo Bee ce3onbl Hal/oaaoTes B
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nuacHeM 200-merporoM cnoe. B jieTHee Bpems Kon-
IICHTpAlMsl 3arpsi3HSIOUIMX BCHICCTB HA ypoBHe 60
MCTPOB B pailone HCTOYHMKOB COCTABIICT OKOJIO
450 u 350 exmHuIl COOTBETCTBCHHO € yueTom u 0e3
yuera jJesteisHocrd Mopekoro komruiekea. B 1o e
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MeromuceKie oaRoab K KapTHPOBARWIO 30H NPOWIBOACTEA s\p(}'mﬁ nuennie B Kazaxerade

BpcMs apcan pactipoctpanchus 3B na yposne 60
MCTPOR — HC 3HAYUTC/IbHLIH M OXBATHIBACT B OCHOB-
HOM paiionbl, NpUICralike K HecTounukam. B sone
3arpsA3HCHUS OKasbiBacTes aksaropus Kacnuiickoro
MOpsi, ceBepo-3anagHas vacTb Kazaxcrana (Bkiovas
Apanbsekoe mope) M 3anagHas yacth TypKMCHUH U
VY36ekucrana. B cBa3u ¢ npeobiajanucM na Teppu-
topun Kasaxcrana B JICTHCC BPCMSI aHTHLMKIOHH-
YCCKOH IMPKYJIALUY, C 10I0-BOCTOUHBIMH BCTPaMH
3B BbiHOcaTCs Takke Ha or Poccun. Ha HuxHCH
Bosre na yposue 60 M kouientpauus 3B cocras-
Jsier npumMepHo 200 n 100 eauHULL COOTBCTCTBCHHO
¢ yucrom u 0Oc3 ydera aesrensnoctd Mopekoro
xomrekea. 3ona 3arpsasuenus (no 50 u 100 eawm-
HUI) 3axBarbiBacT Tepputopuio CapaTtoBckoit 00-
JACTH.

Ha ypogrne 200 m apean pacnpoctpancnus 3B,
0COOCHHO, B CCBCPO-3alI/IHOM H BOCTOYHOM Har-
paBiicHusX yBesimuuBactes. Haa cesepnoit cronu-
neil Poccnu xonuentpauusa 3B cocrasnser npu-
mepHo 10 eimHML, TakoM Ke ypOBCHb 3arpa3Hc-
HHs npociekuBacTes U Han XaHTel-ManCuiickum
apToHOMIBIM OKpyroMm. Ha yposue 350 merpos
¢dopmupyercs oOmas kapTuHa TpaHCIPaAHWYHOTO
nepenoca 3B B Tponocdepe. Apean pacnpocrpa-
HCHHA BPC/HBIX IPUMCCCH OXBATHIBACT 1IOUTH BCH)
TeppHTOpHIO eBponciickoit Pocenu, Ypana, 3anaj-
Hoit Cubupn, Kazaxcrana, Yzbekucrana u Typk-
meHuu. Ha yposnsx 500 u 1000 merpos KoHUCHT-
pauus 3B yMCHBIIACTCS, a I'PaHMLLI 30HBI HX
paclpoCTPaHCHUs JIMIIbL YyThb-4yTh CMCUIAKTCS B
CCBCPHOM M BOCTOYHOM Hanpasnenusx. Ilpu mck-
moucnu MOpCKOI'0 KOMIUICKCA YPOBCHBL 3arpsis-
HCHMSA YMCHbLIACTCH (B cpeaHeM lpumMepHo Ha 50-
100 cymuun). B vmwxnem 200-merposom cnoe U3
30Hbl 3arpA3HCHUSA BLINANAIOT 3allajilblc PalioHb]
esponciickoil Tepputopun Poccuu. Pons Mopcko-
I'0 KOMIIJICKCa HPOClIeKUBaeTest ¥ na yposse 350
MCTPOB, — Ha ceBepo-3anaje erponeiickoil Poccun
v na Tepputopun Xanrbl-MaHcHHCKOro aBTOHOM-
HOI'O OKpyra apean pacnpoctpaHcuus 3B cyxu-
BACTCA, — 371CCh IIPOCICIKMBAIOTCS JIMIITL HCOOIb-
IIMC NATHA, CBA3AHHBIC C JICATCILHOCTHIO HAa3CM-
noro komrickca. Ha yposue 500 u 1000 merpos
aeiiereue MOpCKoOro KOMIIICKCA —CKa3biBacTes,
npekjie Beero, B npuOpexubix paionax Kaszax-
crana u TypkmeHUM, 4 TAKXKC 11a CCBEpe, CEBCPO-
Bocroke Kaszaxcrana u B Y30ckucraHe, rjc KoH-
neHtpauus 3B npumepro Ha 50 eavHEML YBEAUYH-
Bacres. Apean pacripocrpancuus 3B 1pn yuere
Mopckoro komiuickea paciuupsetes B CCBCPHOM U
BOCTOYHOM HallpaBICHHUAX.

Ocenbto koHUeHTpanwms 3B B cnoe 200 merpos
M0 CPaBHCHHIO € JICTHUM NCPHOIAOM YMCHBIIACTCA
W cocTaBiger Ha yposue 60 MeTpoB B paiioHe acH-
CTBHUA UCTOUHMKA ¢ yueToM (20 350 eaunun) u 6e3
yuera (no 250 eawmnuu) aciicrsus  Mopcexoro
Komiuickca, Jlannoe o0CTOATEALCTBO, BO3MOIKHO.
CBSI3AHO € HCYCTOHYMBOCTBIO arMoc(epHOH LmMp-
KYJISIIMM B OCCHHUIT 11CPHOJ1 U BHIMBIBAHHEM BpC/l-
HBIX IIPUMCCEH B MpOLCCCe BhIAJICNg 0cankoB. B
TO ¢ BPCM# TPaHnCcIPaHHYHBIH MICPCHOC HA YPOBHC
200 metpos ycunnsaeted. Ha yposne 350 metpos
LHPOUCXOAUT JlalibHEHIICe paCUIMPCHUC 30HbL 3ar-
PA3HCHHA B CCBCPIIOM W BOCTOUHOM UHalpaslic-
HHAX. B 301y JICHCTBHA HCTOUHHKOB, TaK KE Kak U
B JICTHEC BpEMs, nonajact 0oabinas 4acTh TCPPH-
Topuu espoticiickoil Poceun, 3anajnoit Cubupu,
Kaszaxcrana, Y3bekuctana n Typkmenuu. Han ce-
BepHOM TeppuTopuci ceponelickoi Poccun u 3a-
najinoi Cubupy KOHICHTpALMs BPC/HBLIX TPHUMC-
cei yenmuuBaetes A0 50 u 10 eaununin coorserer-
BCHHO € Y4cToM H 0e3 yuera jearesibHocTd Mope-
Koro komiuickea. Ham ceseproit cronuuch n Xau-
TeI-Mancuiickum AO konuentpauuns 3B no cpas-
HCHUIO C JICTHUM MEPHOIOM yBeiauuuBaerces 10 50
eaunuil. Ha yposue 500 u 1000 metpos ocHoBHO#H
1ICPCHOC B OCCHHCC BPEMsi HAMpaBJICH Ha CeBep H
BOCTOK. BAMAHHC MCTOYHUKOB 3arps31ICHUS HA CB-
porneiickylo Teppuropuio Poccun — MeHee 3naun-
TEeILHOE, ueM B sieTHee Bpema. JleiictBue Mopceko-
ro KOMIUICKCA HA JaHHBIX YPOBHAX CKA3bIBACTCS B
yBenuucHuM konnentpauny 3B nan Ilentpansio-
YCPHO3CMHLIM pakonoMm epporiciickoil  Pocenu,
Tepputopueit 3anajoi Cubupu, Kaszaxcrana u
V3bekucrana.

B suMHce Bpemsi Ha HHKHUX yposuax (a0 200
MCTPOB) DKOJOTMYCCKash KapTHHA CYIISCTBCHHO HE
MeHsaeTca. Konnenrpauus 3arps3HsIioUIMX BCILCCTB
Ha yposue 60 MeTpoB B paiione JCHCTBUS UCTOY-
HUKA, TAKIKC KaK U OCeHbIO, jocruraet 350 u 250
C/IMHHI, COOTBCTCTBCHHO € Y4CTOM M 0c3 yucra
aciicreus Mopekoro komiiekca. XapakTepHo#H
0COOCHIOCTLIO 3UMHCI'O 1ICPHOIA ABJIACTCH YCHIIC-
HUC BIMSHUS MCTOUHHUKOB Ha YpoBHe 350 mctpos
Ha cBpoleiickyto repputopuro Pocecun u Ypai.
Hayy poceniickoit cronmueii Ha yposie 350 meTtpos
KOHLICHTPAIIMs 3arpsi3sHsIONIMX BCLUCCTB BO3paC-
TacT nouru 10 50 u 100 ¢ iMHUI COOTBETCTBEHHO ¢
yueroMm u 0e3 yuera Mopekoro kominiekca, Bins-
nue MopcKoro KOMIJICKCA [1POCHICKUBACTCH 11paK-
THYCCKH Ha BCCX YPOBHAX, — IIpH pafoTe KoMil-
nekca kouleHTpauus 3B yrenuuusacres, a apeai
MX paclipOCTPaHCHUs PACIIMPACTCS B OCHOBHOM B
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Taxubaeea TJL u ap.

CEBEPHOM H BOCTOYHOM HampabieHusx. Ha ypos-
He 1000 MerpoB BaHAHNE Mopckore KOoMIIEKcCa
MEHee 3HAYUTENBHOE. :

Becuoit kouunedtpanug 3B B uHuxHem 200-
METPOBOM CJIOE MO CPaBHEHHIO ¢ 3HMHHM II¢-
pHogoM yveennunpaercd. Ha ypopne 60 merpos
koHUeHTpauus 3B BewecTs B palioHe OeHcTBHA
UCTOUHHKOB COCTABMNAET, TaKk Ke KaKk H JIeTOM,
okono 450 u 350 eauHHMIl COOTBETCTBEHHO ¢ Yue-
TOM H Ge3 ydueTa AckcTBHA MOpPCKOro KOMIIEKEa.
ITo cpasHEHUIO C 3UMHHM HepHOIOM apean pach-
poctpaHcHMs 3B Ha HUKHeM ypoBHE paclLUpsieT-
¢l B cropony Y3bekuctaHa m Typxmenun. [lpu-
mepuo Ha 100 equnun (c 50 go 150) nosrimaeTca
koHUeHTpamms 3B 3a cder neiicTeus Mopckore
KoMIIekcana HinkHel Bonre. Ha ypoeae 200 mert-
poB BIMsAHKE MOPCKOTO KOMILIEKCa CKa3bIBaeTCA
B TIOABJCHHH 30HBI 3arpA3HeHHs Haq XaHTel-MaH-
CUHCKHM a. 0. H KpalfHHIMH CEBEPHBIMH paloHaMH
esponeiickoll Poccuu. Ha ypoene 350 MeTpoB, Tak
€ KaK M B ApyrHe Ce30HEBl, apean pacrpocTpaHe-
Hud 3B pacmupseTcd, Npekae BCero B CEBSPHOM
H BOCTOYHOM HampaBmeHusx. Biusuaue Mopckoro
KOMIUIGKCAa TIPOCIIEKHBACTCA KAK B YBEIHYECHHH
KoHUeHTpauun 3B, Tak u B paclUMpeHWH apeana
ux pacopoctpaHeHusa. Ha ypoenHe 500 meTpos
apean pacipoCcTpaneHHs NPAKTHYECKH HE MCHACT-
¢, OAHAKO KoHNeHTparus 3B, npexae scero B
pafioHax je#icTBUA UCTOYHHKOB, yMcHbIIAeTCA, Ha
yposae 1000 meTrpoB BiisHHEC MOpCKOTro KOMII-
JICKCA CKa3bIBACTCA B YMEHBIICHHH KOHUCHTPALUH
3B nan zanafHEIMU pPaliOHAMHM CBPOTICHCKOH Tep-
puTOpHH, a Takke HaA HxHeil Bonroi u ceepo-
3ananom Kazaxcrana.

Hna nuoxcHaa cepsl SO, KOHIEHTpalHU — Me-
Hee 3HAYHTEbHBIC H HE NPEBLIILAOT BO BCE CE30-
HBI B npefiefiaX paccMaTpHeacmMoil Tepputopuu 50
emunani;, Ha ypoeHe 350 M apean pachpocTpaHe-
HHA 3B oxBaThIBaeT €BPONEHCKYIO TEPPHUTOPHIO
Poccun, Gobluyto 9acTe TepputopHn Ypana, 3a-
naguoit Cubrpu, Kazaxcrana, V3bekucraHa u
TypkMenuH. BnusHie MOPCKOro KOMILIEKca I1poc-
NCKHMBAETCA BO BCE CE30HBI Ha BCEX YPOBHAX M
BRIPBKACTCSA, MPexe BCero, B PACUIUPEHHH 30HEI
3arpsA3HeHHd Ha CEBEPE H BOCTOK.

CoBpeMEHHas CHCTEMA KOHTPOIA BPEHHBIX
NBUIEFa30BLIX BHIOpOcOB B8 atMocdepy B Kasax-
crane u B apyrux ctpanax CHI ocHopaHa Ha OpH-
HaToil ewe 8 CCCP xoHUEOUMY O TOM, YTO BRID-
POCHI JIOGOT0 MPEANpHATHS B CYMMHpPOBAaHHH ¢
OJHOPMEHHBIMH BLIOpPOCAMH JPYTHX TpEANpHA-
THI TaHHOTO PErHOHA HC JOIKHEI MPEBBILATH HA
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YPOBHE JABIXAHHA TAaK HasbIBaeMbIx «llpemeneno
JOMyCTHMBIX KoHueHTpaumit» (TIJIK). Ha ocHoBe
MeJHKO-OHONIOTHMECKNX HeclenoBaHHH paspaboTaH
mMpokuil Habop 3Hauenuit THIK nma pasHooGpas-
HEBIX BELICCTE M COSMUHEHWH, PACIPOCTPAHAIONINXCA
OT VICTOYHHKOB BHIOPOCOB B aTMoChepe.

[punsTas cHCTEMA KOHTPOIA OrPAHMYEHA He-
MOCPEACTBEHHEIM BO3ACHCTBHEM BBIOPOCOB HC-
TOYHHUKOB JAHHOTO perHoHa Ha aTMocdepy AaHHO-
ro peruosa. IIpu sroM, NeHCTBYIOMICE 3AKOHOTA-
TENbCTBO HE TpelyeT ceeneHuil GanmaHca BRIOpO-
COB, XOTA MPAKTHYESCKH Bcerfa cbiiie 50% BEIO-
pocoB B MOGOM PSTHOHE YHOCHTCS 3a ero mpene-
JIBl, OCAXAAACE B APYTHX paiioHaX, OTCTOAMMX OT
WCTOYHHKOB HA MHOTHE COTHH H TBICAYH KHWJIOMET-
poB. B 3ToM ¢iiydyae pacceHBaHME BRIOPOCOB CTONB
BeAMKO, YTO HX KOHLCHTPaUMH MHOTO HHXKE
yctadopneHHBIX HopM [IJIK u, caenoBaTensHo, He
OKa3bIBalOT 3aMETHOTQ BIIHAHHA Ha 3arpA3HEHHE
cOOCTBEHHO aTMOC(ephl B palloHax AANBHETO Me-
peHoca. :

Bmecre ¢ TeMm, BpeMd HAXOXKACHHA B aTMoc(e-
pc B Cliy4a¢ JANbHere MepeHOCca CTAHOBUTCA 3HA-
qUTeNBHEIM (AECATKH YacoB U 10 HeCKOJNBKHX CY-
TOK) M HePBHYHbIE BBIOPOCH OKHCIHI CEPBI H 430Ta
B3aHMONCHCTBYIOT B aTMocdepe HOoA BIHSHHEM
yneTpadoneTopoll 4acTH CONHEYHOro H3Iy4e-
HHA, 00pasyd CIOKHYIO raMMy a30THQ-CEPHHCTBIX
cocAUHEHHH, YKazaHHBIE COCHAHUHEHHS B CYXOM
BHAe (pAA H3 HUX 00pasyeT aspo30NH) U BO BIaXK-
HOM (KHCIIOTHBIE 10K /IH) BEINAMAIOT Ha MOYBY, Je-
¢a, 30aHMA, COOPYIKCHHA K T.I.. DTOT BHA 3arpA3-
HeHnHil kak B Kazaxcraue, Tak k o Bcem CHI B
HACTOsIee BpeMA HE HOPMUpYeTcs H He KOHTpO-
JTHpYETCsL.

Heo0xoqumMo oTMETHTB, 4TO MPOLIECCH MEJTKO-
maciitabHol TypOyneHTHOH aupdysnu, cyxoro
OCa)KACHHW4, BHIMBIBAHHA NPHMECEH MOIYT B Ka-
KOH-TO CTENECHH MOBIUATH HAa OCHOBHOWH NEPEHOC.
Hx UHTeHCHBHOCTH 33BHCHUT OT COCTOSHHS aTMOC-
(deper — cTpaTHPUKALKY, HANHIHA BOCXOIAIIHX
WIH HUCXOAAINX BO3AYIIHBEIX TOKOB, KOJHUSCTBA
M MHTEHCHBHOCTH 0cankoB. Ho, B XOHEUHOM cue-
Te, MesoMaciTabHble MPOLEeCCHl (POPMUPYIOTCA Ha
¢oue kpynHoMacmTadHeIX. IlosTomy HeobOxonum
KOMILICKCHBIH aHaNM3 TPaHCTPAHUYHBIX ITOTOKOB
3arPA3HAIONIHX BEILECTB B pa3iHvHOM MacmTade.

BoiBoabl

B nanHoii pabore Ha MepeOM 3TamNe HCCHENOBA-
HUA coOpaHbl ¥ 000OILCHBI CBEACHHS O COCTOAHHU
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MeTOIHYECKHE TTONXOOBT K KAapTHPOBAHHK) 30H MPOH3IBOACTEA HpOBOF] niwennus! B Kazaxcrane

BO3AYWIHON CPeNbl B PaiioHAX pacHONOKEeHHA oc-
HOBHBIX 00bexToB MecTopoikaenus Kaniaran (MK).
Ha ochoBe KNMMAaTHYSCKIX JaHHBIX MPOAHATHIUPO-
BaHbl M OPeJCTABJCHH B YAOOHOM JUI MAILIMHHOH
oOpaboTky Bie MAHHBIE 00 06BEMaX BATIOBBIX BbIO-
pocoB 3arpa3HAIIMX peintecTs (3B) npu skcnmyara-
LIHH YCTAHOBKH NOATOTOBKH HE(YTH U HOCHETYIOILHK
gtanax oceoeHus (YI1H IT20), a Taroke 0 KOIHYCCT-
B BRIOPOCOR 3aTPA3HAIONIMK BEHIECTB B arMoctepy
TIPH 3KCIUTYaTaLHH 00BeKToB MopCKoro KoMILICKea.

Ha smopom smane uccnenosanis nNoATOTOBIC-
HBl MACCHBE] HCXOXHBIX NAHHEBEX [0 3aJaHHOMY pe-
THOHY JUTS IPOBEACHHUS YHCAEHHBIX pacyeTos. B ka-
YecTBE BXOAHBIX JAHHAIX B MOZIEAIH HCTIONB30BAIINCE
MoJas TeOMOTEHIMANA, 30HANHHOH H MepHIHOHATE-
HO# COCT2BISIIONINX CKOPOCTH BETPA, TeMHICPATYPEI
Ha |0 cTaHAapTHRIX H300apUYECKHMX MOBEPXHOCTAX
(1000-100 rTla) u nona yaensHOH BIaXKHOCTH Ha 6
HIpKHuX noBepxHocTAX (1000-300 rlla). Ocoboe
BHHMAHHE TIPH YTOMY JISIAIOCH IOATOTOBKE penpe-
JeHTATHBHBIX THIAPOMETROPOIOTHUSCKUX — BaHHBIX
I pacueTa TPAHCTPAHHYHOIO MEPEHOCA 3arpss-
Hsomux Benects (3B) B atmocdepe. ITpoBeneHa
pepudHKaHa TUCTIEHHON CXCMBbl PACUETOB, COCTOA-
meit H3 PerHOHANBHON HAPOAHHAMMYSCKON MOACTH
ETA u Moaeni JaNbHETO U TPAHCEPAHMYHOIO Nepe-
Hoca (MIOTIT) rpeassix BRIOPOCOB.

W, HakoHEl, Ha MpembeM 3aKTOUUMETBHOM
Imane NCCACIOBAHAS B PE3YNETATE YHCIICHHBIX DKC-
HEPHMEHTOB HOMYMCHE! KAPTHI NPOCTPAHCTBEHHOTQ
pAcIIpOCTPAHEHHS  3ATPA3HIONIMX  BEUISCTB  OT
obbekToR MecTopokacHus Kaimaran (¢ yueroM u
0ez ydeta nearespHocTH Mopckoro Komivickca) B
norpaHHIHoM clioe atMocdepsr (Ha ypoBHAX 60,
200, 350, 500 1 1000 M) 1 BeIZENEHD 30HB) ¢ HAUGO-
Jiee BBICOKOI KoHIeHTpauueil. Ha ocHoBe aHamnza
PE3YABTATOB MOAQIHPOBAHUA OBUT CACTAH BLIBOA,
YT0 OLCHKH KOHUEHTPAUHH BHIOpOCOB 3arpss-
HSIIOILIMX BEIISCTB OT OOBEKTOB MECTOPOKACHUA
Kammaran Ha teppuropun Kazaxcrana, a TaloKe HX
TPAHCTPAHHYHOTO TIepeHoca HA TEPPUTOPHIO COTIpe-
NeNbHBIX TOCYJAPCTB HAMHOTO HIDKE YCTAHOBJEH-
HBIX MEKAYHAPOIHEIMM CTAHIAPTAMU YPOBHEH npe-
ACNBHO BOMycTUMON KoHueHTpauuu (IIIK).

BeimeusnoxeHHoe IO3BOJAET CACAATE Cle-
MYIOllE OCHOBHHIE BHIBOOH. 1'0J0BON X084 KOH-
LEHTpalluy 3arpA3HAIIHX BEUISCTB XapaKTepH-
3yeTcsA XOpOUIO BhIPAKeHHBIMH MAaKCHMYMaMH B
BECCHHE-NICTHUH TIEPHOA 1 MUHMMYMAMH B OCEH-
He-31HMHee BpeMd. JlaHHoe 00CTOsATENLCTRBO, BO3-
M(KHO, CBsi3aHO ¢ Oonee pasBUTOH TypOyneHT-
HOCTBIO H HEYCTOHYHBOCTHIO aTMOCEPHBIX mpO-
eccoB 3HMOH H OCEHBIO, ¢ HACTBIMH BEIXOJAaMH
LIMKAOHOB Ha TeppuropHro Kasaxcrauwa u mpeo0-
NafAHVEeM AHTHUHKIOHHYCCKHX THIIOB aTMOC-
¢depHOI HUpKYNALNY B neTHee Bpems. B cnoe mo
350 M MakcHManbHble 3Ha9¢HHA KOHLEHTpaIldH
3aTpA3HAIOIINX BEHIECTB OTMEYAOTCA B paioHe
HCTOUHHKOB., C BBICOTOH KOHLUEHTpAllHA 3arpss-
HSIOINX BelIeCTB PE3Ko yYMEHbIIaeTcd, Torja-
KaK apean paclpocTPAaHSHHS BHIOPOCOB YBCIHYH-
BaeTcA. B mnpu3eMHOM cioe aTMocephl (HHXKE
200M) TpaHCTpaHHYHBIH NepcHOC OrpaHHYHBACT-
cs pafioHaMM HUXKHEH u cpeanei Bonru, a Taike
GnuznexxampiMi pafionamu Kazaxcrana, YaGexu-
crana u Typkmenun. Ha yposue 350, 500 u
1000 m ocHoBHEIE IoTOKH 3B HanpapnreHs! Ha ce-
Bep U BOCTOK. B cBA3U ¢ 3THM Haubonee CUIIbHOE
BIOHAHHE, ¢ TOYKH 3PEHHA 3aTPASHCHHUS ATMOC-
deproro Bosayxa, obbextsi Kommannu oxasbl-
BAIOT HA CeBepo-3anas KaszaxcTaHa, HUXKHIOKW U
cpenHIo Bonry (eknwouas CapaToBekyw obmac-
Tb), 3aman Typkmenun u Ysbekucrtana. [loa
BAHAHHeM MOpPCKOro KOMIIEKCa KOHLEHTparus
3B u apean ux pacrnpocTpaHEHHs, Kak NpaBHIIO,
yBennunBaoTca. Bo Bcex paccMOTpeHHBIX ciy-
vagX ypoBeHb KOHLeHTpalun 3B nixe npenenb-
no ponycrumofi konneHTpauuu {(TTAK).

C nenpro nomyuyeHus Haubonee MOMHBIX pe-
3yABTATOB ¥ ACHOH KAPTHHEI 3arPA3HeHHA BO3RyXa
perdoHa kpaitHe HeOOXONUMO MODONHUTH MPOBE-
JIEHAOE HUCCACIOBAHUE H3YUYEHHEM JIOKAJBHOTO
3arpA3HeHHs aTMOCGEepHOro BO3NYXa TEPPHMTOPHH
MECTOPOAACHNS H NpHNCraloiux paiioHos B G-
30 3eMHOH [IOBEPXHOCTH, a TaKKe OLUECHHTH CTeE-
NeHb 3aTPASHEHNS 2eMHON MOBEPXHOCTH BClE/C-
TBHE BHLIMBIBAHHSA BpPEJHBIX mpHMeceit atMocdep-
HBEIMM OCAJKAMH,
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