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AHHOTanus. AKmya/16HOCMb WCCJIeIOBaHYsl CBSI3aHa C HEOGXOAMMOCTbIO OLEHKH COCTOSIHUSI OKpY»Kalollei cpefibl Ha Oc-
HOBE NMPHUMEHEHHSI TEPMHUHOJIOTHH KOJIMYECTBEHHON XMMHUYECKOW XapaKTepHUCTHUKU MOJCTU/IAIOLIedl MOBEPXHOCTH B pe-
3yJIbTaTe OCAXAEHUN 3arpsi3HSIIOIUX BELIECTB B COCTABE BJAXKHBIX U CYXHUX BblMaJeHUH U3 aTMocepsl. LJeas. [lanHoe uc-
c/ie[JOBaHHE MOXET ObITb UCTOYHUKOM HHGOpPMAILMU O TEPMUHOJIOTUU, IPUMEHSIEMOMN /ISl OMMCAHUSI COCTOSIHUS TMOJACTHU-
JIAIOIeH MOBEPXHOCTH MPU OCAKAEHHUH BELIECTB M3 aTMOCPephbl, CO CCbUIKAMU Ha HAyYHO-TEXHUYECKYIO JIMTEPATypy.
Memodbl: 0630p HAyYHO-TEXHHUYECKON JINTEPATyPhl U MOMNbITKA BIGOPKH TEPMHUHOB, IPUMEHSEMBIX /Il KOJTMYeCTBEHHOH
OIIEHKH 3KOJIOTUYECKOTO COCTOSIHHMS IMO/CTU/IAONIEN TOBEPXHOCTH MOC/I€e MOCTYIJIEHHUs] BEIECTB B COCTAaBe CyXUX U BJIAXK-
HBbIX BBINAZIEHUH U3 aTMochepbl, B 3aBUCUMOCTH OT MeToJa 0T6opa npob. Pe3ysbmambul u 6b180dbl. [IpoBe/leH aHAIN3
Hay‘-IHO-TeXHI/I‘-[eCKOI‘/’I JIUTEPATYyphbl, U ONpeJieJ;iIeHbl TEPMHHBI, IPUMEHAEeMbI€ K BEJIMYHNHE, KOTOpad MMeeT pa3MEepHOCTb
Macca/mIoiaab*BpeMsi AJisi OLEHKH 3KOJIOTHYECKOT0 COCTOSIHUSI CHEXKHOTO IIOKPOBA, TaKKE KaK «yZAesbHbIN 3amac (oBepx-
HOCTHas HJIOTHOCTI))», «IIJIOTHOCTb BbINNaAEHHUA», «IIJIOTHOCTb aTMOCd)epHOI‘O BbINIaJ€eHUA», KMHTEHCUBHOCTb BbIIIaJeHHUA
3arpda3Hdmoniero BelleCTBa», «CyTO4YHO€ BblllaJeHUEe XHWMHYECKHUX 3JIEMEHTOB», «TE€XHON€HHad HarpyskKa», «IblJieBasd
Harpyskav, «<Harpy3KH 3arpsi3HeHusl (3/1eMeHTa)», «MaccoBasi Harpy3Ka», «<ra30B0-a3po30J/ibHasi HAarpy3Ka», «<MOAYJb TEXHO-
TeHHOTO JlaBJeHUs», KMOAYJIb NOCTYIJIEHUsA», «<MOAY/Ib aTMOCEPHBbIX BbINAJ€eHUIM», «Macca onpese/sieMOro KOMIOHEHTa,
MOCTYNUBIIEro HAa €AUHHUILY IJIOLAJAN», «IIOTOK», MOJIYy4Y4€eHHbIe Ha OCHOBAaHUHU 0T60pa Hp06 CHEXHOT'0 IMOKpOBa IO BbICOTE
NpU CHErOXMMHYecKoN cbeMKe. Takyke NpoOBefieH aHA/IM3 HAy4HO-TEXHUYECKOH JIMTepaTyphl, U onpejesieHbl TEPMUHBI,
NpUMEHsIEMbIe K BEJUYUHE, KOTOpasd UMEEeT Ty JKe Pa3MepHOCTh Macca/MJoiiaAb*BpeMsi /sl OlleHKH 3KO0JIOTMYECKOro CO-
CTOAHUA HOACTI/IJIa}OHlef/’I NMOBEPXHOCTHU MNPU OCaAXKJAEHHWU BeELIEeCTB U3 aTMOC(l)epr, TaKHX KaK «IIJIOTHOCTb BbINNAaAE€HUHA»,
«IJIOTHOCTh aTMOCGEPHOTO BbINAaEHUsI», KAHTEHCUBHOCTh BbINA/J€HHUsI 3aTPSA3HSIONIETO BELECTBA», «BbIMaJ€HUSI», «KPHU-
THYECKast Harpy3Ka», «IIOTOK», MOJIy4YEeHHBIX Ha OCHOBE c60pa Mpo6 € MOMOIIbIO [JIAHIIETOB, KIOBETOB, CGOPHUKOB.
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Terms for describing atmospheric deposition of substances on surfaces
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Abstract. Relevance. The need to assess the state of the environment based on the use of terminology for quantitative chem-
ical characteristics of the underlying surface as a result of deposition of pollutants in the composition of wet and dry fallout
from the atmosphere. Aim. This study can be a source of information about the terminology used to describe the state of the
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underlying surface during the deposition of substances from the atmosphere, with links to scientific and technical literature.
Methods. Review of some scientific and technical literature and an attempt to select terms used to quantify the ecological
state of the underlying surface after the arrival of substances as part of dry and wet deposition from the atmosphere, depend-
ing on the sampling method. Results and conclusions. The author has carried out an analysis of the scientific and technical
literature and defined the terms applied to a quantity that has the dimension mass/area*time for assessing the ecological
state of the snow cover, such as specific reserve (surface density), deposition density, atmospheric deposition density, precip-
itation intensity pollutant, daily deposition of chemical elements, technogenic load, dust load, pollution load (element), mass
load, gas-aerosol load, technogenic pressure module, input module, atmospheric fallout module, mass of the determined
component received at unit area, flux obtained on the basis of sampling during snow chemical survey. An analysis of the sci-
entific and technical literature was also carried out and the terms applied to a value with the same dimension
mass/area*time were defined to assess the ecological state of the underlying surface during the deposition of substances
from the atmosphere, such as "fallout density", "atmospheric fallout density", “pollutant fallout intensity”, “aggravating sub-

stance", "precipitation”, "critical load", "flow" obtained based on sample collection using plates, cuvettes, collections.
Keywords: snow cover, atmospheric precipitation, load, intensity, precipitation density, flux

For citation: lanchenko N.I. Terms for describing atmospheric deposition of substances on surfaces. Bulletin of the Tomsk

Polytechnic University. Geo Assets Engineering, 2024, vol. 335, no. 9, pp. 220-230. DOI: 10.18799/24131830/2024/9/4833

BBeaenue

H3BecTHO, YTO «TpOOIIEMBI IPUPOTHO-TEXHOTCHHOM
U HKOJIOTHIECKOH 0€30IIaCHOCTH — pe3ybTaT AeCTadu-
JU3alUl CUCTEMBI ''colmyM—TexHochepa—TpupoaHas
cpena"..., BBI3BAHHOW WTHOPHPOBAHHEM TPeOOBAaHUH,
BBIIBUHYTHIX B KOHLENIMHM YCTOHYHMBOIO DPa3BUTHUI»
[1. C. 316], xoTopas npeAmonaraeT B TOM 4UCIIE OLEH-
Ky DKOJIOTUYECKOTO PHUCKAa WJIM MPOTHO3HPOBAHHUS Ha
OCHOBE MOHUTOPHHIA COCTOSIHMS KOMIIOHEHTOB OKpY-
JKarolIel cpebl.

MOHHUTOPHHT MOXET BKJIFOYATh KOJIUYECTBEHHOE U
KayeCTBEHHOE OIMCaHHE XUMMUYECKOIO0 COCTOSHUS
MOJCTUNAIOIIEH MOBEPXHOCTU B Pe3yJIbTaTe MOCTYILIE-
HUS BEUIECTB M3 aTMOC(EPHI B BUJC CYXHX U BIQKHBIX
aTMOc(epHBIX BBINIAJCHUN. BhImageHNss KOMIOHEHTOB
¢ atMoc(hepHbIMH OCaZKaMH TO3BOJISIIOT OLIEHUTD
Harpy3Ky Ha OKPYXAaIOILIyl0 Cpeay B LIEIOM, B TOM
yHclie Ha NOJCTUJIAIOILYI0 TOBepXHOCTh. Kak yka3aHo
B Konpekmun 2004 roma, «oOliee OTIOXKEHHSA — 3TO
cyMMa cyxux (TypOyJeHTHBIX NBHUKCHUW ra3oB W ya-
CTHI[ K NTOBEPXHOCTH), BIAKHBIX (HOMAJArONINX Yepes3
JOX/b, CHET WJIM TPaj), a TAKXKe COAEPIKAIIMUXCS B Ty-
MaHe U BoJie 00nakoB oTiokenwuit» [2. C. 25]. Bee-
CTBa, BXOJSIIME B COCTaB BBIMAJACHWH, NIPHU OIpele-
JNEHHBIX YCIIOBUSIX MOTYT OTHOCHUTBCS K KaTeropuu
«3arpsi3HAIOMIMX» JJIs 4eJoBeKa, OMOTBI WU JKOCH-
CTEMBI.

[1.®. CBucTOB MUIIET, «B 3THUX Mpoleccax PopMH-
pOBaHUA OKpY’Kalolled BO3AYLIHOM cpeabl 3aMeTHas
PO MIPUHAMNEKUT aTMochepHbIM ocaakam. [Tomumo
YBIQXXHEHHUs MOJCTUJIAIOIIEH MOBEPXHOCTH, NPU BBI-
MaJIeHUU OCAJKOB OHA MOJBEPraeTcs B pa3HON CTEIIEHU
BO3JICHCTBUIO WX XUMHUYECKOTO M OHOJOTHYECKOTO
coctaBay [3. C. 8].

HNudopmaTBHON MOACTUNAIONIEH MOBEPXHOCTHIO
MOXET OBITh U CHEeXHbII mokpoB. I1.d. CeuctoB nu-
et «(popMHpOBaHNE XMMUIECKOTO COCTaBa CHEXKHOTO
MMOKpPOBa MPOMCXOANT B IpoIecce 0Opa3oBaHUS M IIie-

peHOCa CHEXHMHOK ¢ OOJakaMu, MpU BBIMAJCHHU U3
aTMocdepbl, a TakKe B Pe3yJbTarTe MOCTYIUICHHS W3
moacTunaromiei moussn» [3. C. 92].

BemectBa B atmMocdepe MOTYT OBITH BOJIOPACTBO-
PUMBIMHA ¥ HEBOJOPACTBOPUMBIMH Ta3aMH, BOJOpAc-
TBOPUMBIMU HUJIM HEPACTBOPUMBIMU ad3p0O30JIIMH, COOT-
BETCTBEHHO, NIEPBBIE OYIYT B cOCTaBe (MIIbTpaTa CHe-
TOBOW BOIBI, 2 HEPAaCTBOPUMEIC TBEpJABIC BEIIECTBA
BXOJSIT B COCTaB TBEPAOTO ocajka (TbUIb), KOTOPBII
ocTaeTcs Ha QUIbTpe Mmocie (GUILTPOBAHMS CHETOBOMH
BOJIBI TIPOOBI CHEXKHOTO MOKPOBA WU MOCIE (PIIBTPO-
BaHMsI BJIQXHBIX aTMOC(EpHBIX BBIMAJCHUI (Ocagku
noxks wim cHeromanos). B PJ1 52.04.186-89 B m. 5.1.
HaOnronenus 3a 3arpsi3HEHUEM CHEXKHOTO IOKPOBa Ha
OCHOBaHNM cHeromepHou cbeMku [4. C. 508] munryT
PO «OCAJIOK TBepAbIX YacTull Ha puibTpe» [4. C. 511]
mociie (GWIBTPOBAHUS TaJloW BOABI. B aHTIOS3BIYHOM
nmutepatype npumensercs TepmuH «Total suspended
solids (TSS)» [5, 6] (nepeBon Google — «O01ee KoIHU-
9YEeCTBO B3BEIICHHBIX YACTHID), KOTOPHIH OIMHCHIBAET
TOT K€ TBEPHABIA BOJOHEPACTBOPUMEBIN OCAJOK CHEX-
HOTO TOKPOBA, OCTaBIIMiics Ha (QUIBTPE mocie (PuiIb-
TPOBAHMUS WIH HEHTPU(YTHPOBAHISI CHETOBOH BOJIHI.

Jisl KOJNMYEeCTBEHHOTO OIMUCAHUs Pe3ysbTara IIo-
CTYIJIGHHS BEIIECTB M3 aTMoc(epbl Ha IOJCTHIIAIO-
L1YIO IOBEPXHOCTh B HAYYHO-TEXHUUYECKON JIUTEPAType
MPUMEHSIOTCSI TAKHE TEPMHHBI, KaK: «IUIOTHOCTH BBI-
NnaaCHus 3arpsA3HAONINX BCHICCTB», «HArpy3kKa BbIIla-
JACHUSA», KMHTCHCUBHOCTDH BBINNAACHUSA), KKPUTHICCKUE
Harpy3Kn», «aTMOC(EpHbIE MOTOKH», «MOIYJIh aTMO-
c(hepHBIX BBHIMAJCHUN», «BETUYMHA BJIAXXHOTO BBINA-
JICHAS BEIIECTBY» M IPYTHE, IIPH 3TOM MOXET YKa3bl-
BaThCsS HA3BaHWE BEIIECTBA, JJIEMCHTA WM HOHA, a
TaK)Ke OTHECEHHE €ro K KAaTErOpUH «3arps3HSIONIHNE
BEIllECTBA». Bce MepeyrcieHHbIe TEPMUHBI, KOTOPBIE
SBJIAIOTCS ¥ TI0KA3aTeISIMU HaOITIOACHHU/MOHUTOPHHT A,
HUMCIOT OJIHY W Ty K€ €IWHHIy H3MepeHHs (pazMmep-
HOCTh) — Macca/eMHUIA IJIomanu*BpeMsi WU Mac-
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ca/emuHuna miouiany. EnuHMIIa BpEMEHH MOXKET OT-
CYTCTBOBaTh, HO aBTOPBl B TEKCTE OOBIYHO JAETAr0T
YTOYHEHHE O MPOJIODKUTEIBHOCTH MEPHUOAa HAOOIC-
HUH, 00 0COOCHHOCTAX 0TOOpa MPob, 0 BpeMeHH 0TOO-
pampod u T. 1.

PaccmaTtpuBaeMble TEpMIHBI HIIH [TOKa3aTeNn (Mac-
ca BENICCTBA/COUHUNA IUIOMAAN*BPEMS) SIBITIOTCSI
pacdeTHbIM U MOTYT OBITh TOJY4YE€HbI Ha OCHOBAHHUU
HaTYpHBIX M3MEPEHHUH, Hampumep, mpu oTdope mpod
CHEXHOTO MOKPOBa TI0 BBICOTE MPU CHETOXUMHYECKOI
(cHeroMepHoil) chreMKe, HAOMOACHUAX 3a atMocdep-
HBIMH BBITIAJICHUSIME C TIOMOIIBIO Pa3IUYHBIX TUIAHIIIC-
TOB/COOPHUKOB/KIOBET C ONPECICHHON DKCIO3HIIAEH
B TeUEHHE 33JaHHOTO NeproJa BPEMEHU MM Pa30BOTO
citydast I0XKIisl, CHeromnaja.

Kax ykazano B [4. C. 517], «koHEeUHOH TENBIO TIEP-
BUYHOIN 00pabOTKH pe3yJbTaTOB M3MEpeHH (Tpu Hc-
CJIEJIOBAaHUHU CHEXHOTO MOKPOBA) SIBIISIETCS MOJyueHHE
3HAUEHUH KOHIICHTPAIWU 3arps3HSAIONINX BEHIECTB B
CHETe, yIeNFHOTo 3amnaca (IIOBEpXHOCTHOH IIIOTHOCTH)
3arpsI3HSIOIIMX BEIIECTB Ha MapuipyTe Q u cpenHei
WHTEHCUBHOCTH BBITIAJICHUIA 110 UCXOIHBIM HAYaJIbHBIM
JAHHBIM IS KOKIOH n2p0651 Uy, tne Q umeer pa3mep-
HocTh Mr/M, U — Mr/m *cyt. [Ipu aTOM, Kak oOpariaer
pauMmanne H.A. [lepmmna, «mmocTymieHue BeIecTs Ha
MOJCTUIAIONIYIO TIOBEPXHOCTh 3aBHCHT KaK OT KOH-
LIEHTPAIUH, TaK U B ellle OO0JIbIIeH CTeNeHH OT KOoJru4e-
ctBa ocankoBy» [7. C. 6].

PaccmaTtpuBaeMble TEpMHHBI, UMEIOIIHE €IUHHILY
HM3MEpPEeHHs Macca/IuIoIab*BpeMs BaKHbI AJIs MOHHU-
TOpUHTA M TE€M, YTO MOTYT NPUMEHSTHCA, Hampumep,
JUIS KOCBEHHOM OLIEHKH KadecTBa Bo3nyxa. Tak, B «Py-
KOBOJICTBE IO KOHTPOJIO 3arps3HeHus atMochepb» B
nyHkre 3.4.6 «KocBeHHBIE METOJBI HCCIEIOBAaHUS
YPOBHS 3arpsi3HEHHUS aTMOC(EPhD» YKa3aHo, YTO «KPO-
Me HaOJIONEHHWH HENOCPEACTBCHHO 32 YPOBHEM 3a-
TPA3HEHUSI aTMOC(EPBI, UCTIONB3YIOTCA TAKKE KOCBEH-
Hble Memoobl, K YHCIY KOTOPBIX OTHOCHUTCS OTOOp
mpod aTMOC(EepHBIX OCAaaKOB, OIpENeNICHHE ColepKa-
HUS BPEIHBIX BEUIECTB B CHETE, TIOYBE U PACTUTEIBHO-
ctx» [4. C. 31].

Ilpu MHOrONETHEH OLEHKE IUHAMHUKU KadecTBa
BO3/yXa M0 BEJIMYMHE 3arPA3HEHUS] CHEKHOTO MTOKPOBa
[Ie1eco00pa3HO YUYHUTHIBATh M IOTOJHBIC IMOKa3aTeln
3UMHHUX TEpHOAOB, HAIPUMEp, TaKHWe, KaK OTTEIICIH.
Tak, B [8] paccmarpuBaroTcs (HU3HKO-XUMHUYECKHE U3-
MEHEHHsI CHeXHOTO MOKPOBa, MPOUCXOSIINE B MEPH-
O]l TasiHUS CHETa, U OTMEUYEHO, YTO Pe3yJIbTaThl XUMHU-
YECKOr0 aHalM3a MOKa3ajH, YTO B IEPHOJ OTTEHeNd
TIEpBBIE MOPIUN TalbIX BOJA OBUIM OTBETCTBEHHBI 3a
JIpeHaX B TPYHT 3HAYUTENHHON uYacTu mpumeceid [8].
Tak kak 0OIIEN3BECTHO, YTO TEMIIEPATYPHl 3UMHHX
MIEPUOJIOB, KOJIMYECTBO OCANIKOB PA3HBIX JIET WM TPO-
JOJDKUTEIBHOCTD 3AJIETaHMs CHE)KHOTO ITOKPOBA MOTYT
rOf OT TO/a MEXIy co0Ol 3HAYUTENBHO Pa3THuaThes,
U MHOTOYHCJICHHbIE CBEJCHUS 00 3TOM MpPHUBEICHBI B

noxnagax Pocrugpomera. Hampumep, B nokiaze 3a
2018 r. [9. C. 16—17] ormMeueHo, uTo «B niepuof ¢ 1976
o 2018 r. Ha 3HAYUTENHFHON YaCTH CTpPaHBI BHISIBIICHA
TEHACHLUSA YMEHbIIEHUs MMPOJOKUTEILHOCTH 3aJera-
HUsI CHEXKHOTO MOKpOBa: Ha Oojbliel yactu EBpomeii-
ckoil yactu Poccuiickon @enepamuu... B cpegnem nis
Poccuiickoit denepannu 4uciIo AHEH CO CHETOM CO-
kpamaercst Ha 0,75 mms 3a 10 mer» [9. C. 16-17].
B cBsI3M ¢ 3TUM He HMCKIIOYEHO, YTO TIOTOJHBIE U3Me-
HEHUs BIMAIOT Ha XUMHYECKUI COCTaB CHEXXHOTO II0-
KpOBa, Ha pacyeT OLIEHKHU COCTOSHHUS MOACTUIIAIOLIEH
MTOBEPXHOCTH U, KaK CIICJICTBHE, HA KOCBEHHYIO OLICHKY
KadecTBa Bo3ayxa. Tak, mcciemoBatenu [10] ykassi-
BalOT, YTO JJIsi OONBIIMHCTBA pernoHOB Kutas cHibke-
HUE OTHOCUTEIHHON BIAXXHOCTH U OXJIAXIAIOUIHHA d(-
(KT CHIBHBIX 3KCTPEMAIIBHBIX OCAIKOB W WX CHHOII-
TUYECKON CHCTEMBI CIIOCOOCTBYIOT MUKOBOMY WIIH OT-
pHULIATEIBHOMY XapaKTepy 3aBUCHUMOCTH MEXIy 3JKC-
TPEMaJIbHBIMHU OCaJKaMH M COOTBETCTBYIOLLEH cpeaHe-
CYTOYHOM TeMmIepaTypoi, YTO OTpa)kaeTcsl Ha Xapak-
TEePUCTUKAX BJIAXKHBIX BBINAJCHUN.

BinsH1Me TOro/HBIX YCJIOBHM MOKa3aHO IMPHU CpaB-
HEHUHM XHMHUYECKOI'O COCTaBa CHEXHOTO IOKpPOBa C
XUMHYECKUM COCTaBOM aTMOC(EPHBIX OCaJKOB B pa-
oore [3]. Tak, Ha MeTeocTanuuu BoeilikoBa (CeBepo-
SamagHoe YI'MC) B 2010-2011 rT. paccuuTaHHbBIC BBI-
MaJICHUs] Ha CHEXXHBIN MOKPOB COCTaBWIH 2,12 T/xM? U
ObUIM BBINIE, YEM pPACCUUTAHHBIC IO AaTMOC(HEPHBIM
ocaakam 1,49 /KM (3a Tot e mepuox Bpemenn). Ho
«B xonoaubiii mepuos 2018-2019 rr. cymma Beimajne-
uuit ¢ ocagkamu cocrasuma 1,05 T/km’ u YK€ IPEBbI-
mana npuMepHo Ha 35 % cymmapHble BbIIAJEHUS,
paccuuTaHHbIE [0 pe3yJibTaTaM XMMHYECKOTO COCTaBa
cHexHoro mokposa 0,82 /KM [3. C. 103]. Kak nu-
IIyT aBTOPBI «CBS3aHO 3TO, CKOpEe BCEro, C HEYCTOM-
YUBBIMU TMOTOJHBIMH YCIOBUAMH B 3UMHHH MEPHOL
2018-2019 rr.: mepuOJMYECKUMHU OTTENEIsIMH, MOK-
PBIM CHETOM H JIOXKIIEM, UYTO B CBOIO OUYE€pPE/Ib BHI3BAJIO
CHIDKEHHE CONepKaHUs OOJBIIMHCTBA KOMIIOHEHTOB B
CHEXXHOM TOKPOBE BCIEACTBUE MHIPALUM IO KUAKO-
moT0OHBIM TUTeHKaM B TIouBy» [3. C. 103].

MOoXHO NpPearoNoXuTh, YTO MOrOIHBIE YCJIOBHUS, a
HE TOJIBKO TEXHOJOTUYECKHE (DaKTOPHI BIMSIIOT HA MOKA
He OOBSCHEHHBIC «...3HAUNTEIBbHBIC KOJICOAHUS Miom-
HOCmU ammocgepnvix gvinadenuti (MPU UCCIICTOBAHUN
CHEXKHOTO IOKPOBa, MPUM. aBTOpa) coeluHeHuil gropa
Kak B ()OHOBOM paiioHe, TaK U Ha MPOOHBIX IIIOLIAKaX
B 30HE BIUSHUSA BbIOpocoB» B 2014-2018 rT.
[9. C. 185]. B cBsi3u C 3TUM CTAHOBHUTCS OYCBHIHOU
HEeNpocTas 3a/a4a ONpeeNieHUs] MPUOPUTETHOTO (ak-
TOpa, NOBJIMABIIETO Ha 3HAYUTEIBHBIC KOJCOAHMS
IUIOTHOCTH BBINAJCHUN 3arps3HsIOIIErO BELecTBa B
CHE)XHOM TIOKpPOBE, U B CBA3M C 3TUM JalbHeHIas
OILIEHKa KayecTBa BO3AyXa.

Astopsl [11] oTMedaroT, 94TO MO Mepe HAKOTLUICHUS
MHOTOJIETHUX JTAaHHBIX CTAHOBUTCS aKTyaJbHOW IpoOiie-
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Ma MHTEPIPETaluH JaHHBIX 00 YpOBHE HAKOIUICHHUS 3a-
TPSBHSIONIMX BEIIECTB JICTIOHUPYIOUIEH cpenol U 3a-
rpsisHeHnn atMocdeproro Bo3myxa. Q. Dai, T. Dai mpu
QHAITI3€ TAaHHBIX YYUTHIBAIOT MHOTHE (DAKTOPHI U ITHIIYT,
YTO HAa MEKTOJIOBbIE KOJIEOaHHUs 3arpsi3HUTENEH BO3IyXxa
OKa3bIBAIOT BJIMSHUE HE TOJBKO MCTOYHUKH BBIOPOCOB,
HO ¥ MeTeopoJioruueckue (aktopsl [12]. BeposTtho, s
OoJiee TOCTOBEPHOI OLIEHKH KayecTBa BO3ZyXa IO BEJH-
YHMHE TUIOTHOCTH BhINaJicHUst 3B 3a oTnenbHbIe oAbl B
MHOTOJIETHEM PsITy HAOMIONCHNI B KOHKPETHOM paioHe
WCCTIEZIOBaHUS LIeNiecO00pas3HO B MEPCIEKTHBE YKa3bIBaTh
OCHOBHBIC TIOTOJIHBIC XapPAKTEPUCTHKUA CPAaBHHBACMBIX
MIePHOJIOB HAOIOICHNIA, HallpuUMep, TaKie, Kak TeMIIepa-
Typa, KOJHUYECTBO aTMOC(HEPHBIX OCAKOB, MPOAOIIKHU-
TEJIbHOCTh OTTeTIE ! UIH UHBIE.

B nmamHOM mCcienoBaHUM CleaHa MONBITKA pac-
CMOTPEHHS TEPMUHOB JJIs1 KOJUYECTBEHHOTO OMHCAHHS
XUMHYECKOTO COCTOSHUSI TMOJCTHIIAIONIEH MOBEPXHO-
CTH, B TOM YHCIJIC ¥ CHEKHOTO IIOKPOBa, B pE3yJIbTaTE
BEINAZCHUS BOJOPACTBOPUMEIX, HEPACTBOPHMBIX Be-
IIeCTB U3 aTMOC(epbl B COCTaBE CYXUX M BIAXKHBIX
BBIAZEHUI. DTa CTAThsi MOXET OBITH HMCTOYHHKOM
CIpaBOYHOW WH(oOpMANUU o0OImero xapakrepa Cco
CCBUIKAMH HAa HAyYHO-TEXHUYECKYIO JIUTepaTypy.
[IpemnoxkeH alropuTM CTaThd, BKIFOYAIONIMNA pasje-
JICHWE TEPMHUHOJIOTHH B 3aBUCHMOCTH OT CHOCO0a OT-
6opa mpo6. B naHHOI cTaThe JBa MeTOMIAa OTOOPA MPOO:
0TOO0p Mpob MO BBICOTE CHEKHOTO MOKPOBA IPH CHETO-
XHUMHYECKON CheMKe M 0TOOp Mpo0 CyXHX W BIaYKHBIX
BBINMAJCHUI MPU E©KEMECSIHOM cOope aTMOoc(epHBIX
0CaJIKOB UJIM B 33JJaHHBII EPHOJ BPEMEHHU.

3agaun UCCIeIOBaHM: IONCK U TOMBITKA TIEPBHY-
HOM cHcTeMaTh3auuud OOUIENPUHATHIX TEPMHHOB C
eAMHUIEH W3MEpeHus Macca/momanb*BpeMs IS
ONMHCAHUSI XVUMHYECKOTO COCTOSIHHUS IIOJICTHIIAONICH
MMOBEPXHOCTH, B TOM YHUCJI€ CHEKHOT'O MOKPOBA.

Pe3yJibTaThl HCCIEJOBAHUS U UX 0GCYKEeHUE
1. TepMmuHbl, npuMeHsAEeMble K 8eJlUMUHE, KOmopas
umeem pazmepHocms macca/naoujadv*epems,

0151 ONUCAHUSA XUMUYECKO20 COCMOSIHUS CHENCHO-

20 NOKp08a, 8bIN0/JIHEHHO020 MenodoM CHe20Xu-

MUu4ecKoll ceeMKu (CHe208020 0npo608aHUs1)

1.1. TepMuH «ynenbHBlA 3anmac (OBEPXHOCTHAs
IUIOTHOCTh)», «WHTEHCHUBHOCTH BBIMAJICHUS,
«IJIOTHOCTH BBIMIAJICHUS», «CYTOYHOE BBIMA-
JIEHVE XUMHYECKHUX DIIEMEHTOBY

Astops! [13. C. 59] numyT: «xapTHHY HpPOCTpaH-

CTBEHHOTO PAacIpeeNICHUs 3arPS3HSIONINX BEIIEeCTBA B
CHEXXHOM TIOKPOBE YyIOOHO XapaKTephU30BaTh TPEMS
KapTaMH: pachpelesieHus] KOHILEHTPalUU 3arps3Hsio-
IIMX BEIIECTB, MI/J;, KOJMYECTBA 3arps3HSIONINX Be-
IIECTB, BHIMABIIETO 32 BPeMsl OT 00pa30BaHUs CHEKHO-
ro TOKpOBa J0 MOMEHTa MaKCHMyMa Bjaro3amnaca B
CHEre — 3anaca (NO8epXHOCMHOU NAOMHOCHL), /KM,
UHMEHCUBHOCU BbINAOCHUSL 3A2PAZHAIOWUX BeUeCmS,
KF/(KMZ*CyT.)».

«Banac (nogepxnocmunas naiomuocms)» 3B Ha
MapmpyTte Q (T/KMZ) paccuuThiBaeTca 1o (opmyne
[13. C. 59]:

Q= 10"2%C*P,

rae C — KOHIEHTpanws, Mr/i; P — cpeqHuil BIaro3armac
Ha MapmpyTe B r/em>» [13. C. 59].

Uccnenosarenu B.H. Bacunenko, .M. Ha3zapos,
II.JI. ®puamanH Takke SBIAIOTCA aBTOpaMU pasiena 5
gactu |l PykoBoasiiero noxymenta [4], u 31ech OHU
PEKOMEHIYIOT IUISI ONMUCAHUS KOJMICCTBEHHBIX XapaK-
TEPUCTHK 3arpsI3HEHUST CHE)KHOTO MOKPOBa TAaKHE Tep-
MUHBI, KaK «YOenbHblll 3anac (NO6epXHOCMHAs NAOM-
HOCMb) 3a2pA3HAIOWUX Bewjecms Hd CHe2OMEPHOM
mapwpymey, «UHMEHCUBHOCHIb GbINAOEHUs 3A2PA3HI-
rowezo gewecmsay. 06 3tom ykazano Bo |l wactu P/]
«PernonanpHOE 3arps3HEHHE aTMOC(EPBD B IMyHKTE 5
«Habmroenust 3a 3arpsS3HEHNEM CHEKHOTO ITIOKPOBa Ha
OocHOBe cHeromepHou cvemku» [4. C. 508], B myHK-
Te 5.3 «O06paboTKa U MPENCTABICHNUE PE3YIbTaTOB H3-
mepenui» [4. C.5 17], B moamynkre 5.3.1 «cxomnbie
NaHHBIE» (TEPMUH «IIOBEPXHOCTHAS ILIOTHOCTEY)
[4.C. 517] u B noanynkte 5.3.2 «PacueTHbie Gopmy-
e [4. C. 519].

Tak, B [15. C. 107] yka3aHO 4TO, «CPEmHSS HAOM-
HOCMb  8bINAOEHULL  8000PACMEOPUMBIX  PMOpUI08 B
CHE)KHOM TIOKPOBE 00CIIe/IOBAHHOM TEPPUTOPHH T. 3UMa
coctaBisier 0,06 KF/KMZ*MCC., ... ®MOHOBOE 3HAYCHHE
NIOMHOCMU 8bINAOCHULL 000PACTNBOPUMBIX (PMOPUA08
B CHEXHOM MOKpOBe cocTaBuio 0,05 Kr/kv>*Mec.».

Uccnenosarern O.H. 3y0Gapera, JI.A. Ilpbicos,
N.B. Hanunosa, M.A. [lnsiedHuk HCHIONB3YIOT TEp-
MHUH «HJIOMHOCMb  8bINA0eHUs» W KOHKPETH3HPYIOT
MPEIMET WCCIICAOBAHUS CIOBAMH «HOHOBY, «3arps3-
HSIOIIUX BEIIECTB», «aTMOC(HEPHBIX BBIIAICHUIY,
«TBUIM» TPU OTNHCAaHUM MOHUTOPHHTA CHEXXHOTO I0-
kpoBa r. Kpacnosipcka [16]. B T'ocynapcTtBeHHOM 10-
knazae B 1. 6.3. 3arps3HeHue CHEXXHOrO MOKPOBa TOK-
CHUKaHTaMH MIPOMBIIIUIEHHOTO MIPOUCXOXKICHHS
[14. C. 62] Taxxe yka3zaHO, YTO «CPEOHss NIOMHOCHDb
cynvgamos B CHEKHOM MOKPOBE 0OCIIEZIOBaHHOU Tep-
puTOpUM CcOCTaBIAeT 2,65 kr/km’*mec. (0,9 D)y
[14. C. 62], «nromuocmu 8000HEPACMEOPUMBIX POPM
COCIUHCHHUN TSOKENBIX MeTaiioBy [14. C. 62], «niom-
HOCMb COOEPICaHusi Cyrbham-uoHo8 B CHEKHOM MO-
KpOBE... CpegHee 3HAUCHHE HWJIOMHOCmel Cyab@amos
cocrasuiio 40,90 KI/KM?"MEC» [14. C. 62].

Astopsl [17. C. 11] yka3bIBatOT Ha BaXHOCTb MOHS-
TUHHOTO amnmapara U TePMHUHOJOTHU MPH TCOXUMUYE-
CKOM W3yYCHHH OKpyXkatomed cpenpl. OHH MHIIYT
[17.C. 127], uto «u3yucHue HOpM HAXOKACHUSA B aT-
Moc¢epHbIX BeimageHusax (puc. 30 [17. C. 125]) noka-
3BIBAET, YTO AHOMAJHNHU B «(POHOBBIX» TOPOJAaxX BO MHO-
TOM OOYCIIOBJIEHBI TMOCTYIUIGHHEM XHMHYECKHX OdJie-
MEHTOB B Byje nbliu. C HEPacCTBOPUMOMN YacThIO BbI-
nageHun 3aech cBs3eiBacTes 70-90 % aHOMAIBHBIX
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KoHAeHcaui. B (oHOBBIX ycioBusAX Oojbllas 4acTh
XUMHUYECKUX DJIEMEHTOB HAXOJUTCA B PAacTBOPEHHOMN
(dhopmey, B moamucH K puc. 30 ykazaH TEPMHH «7J10M-
HOCMb 6bINAOCHUS, 2/kmPy [17. C. 125], kak B cHero-
BO BOJIe, TaK ¥ B IbLIH.

1.2. TepMUH «TEXHOTEHHAS HAPY3KA», «IIBLIEBas
HAaz2py3Ka», «MaccoBasg HASPY3KA», «MOOYIb
TEXHOT€HHOTO JaBJICHHUS», «MOO0Y1b TOCTYII-
JICHUS»,  «TA30BO-adPO30JBHASL  HASPY3KAY,
«MOOYIb aTMOC(EPHBIX BBITIAJAECHUI»

Tepmun «uacpyska» ykasan B [17]. B pabore
HAIHUCAHO, YTO «B HEKOTOPBIX CIy4asx W3ydaeTcs pac-
IpelleJIeHHe TaK Ha3bIBaeMbIX IOKa3aTelel mexnozeH-
HOU Hazpy3Ku unu MoOynell mexHo2eHH020 0a8NeHUs —
MacCOBOH JI0JH WM 00beMHON KOHIIEHTpAIMH 3arpsi3-
HAIOLIMX BELIECTB, I[OCTYNAIOIIUX B OKPYXAroOLIyrO
cpely Ha €QUHULY IUIOMAay (IJIMHBI) 3a EIUHHUILY
BpEMEHHU (HaImpumep, F/MZ*CyT.)» [17.C. 18].

P.IO. IToxwutkos, J[.B. MockoBuenko, A.B. Copo-
motuH, E.B. ToMunoBa Takke NPUMEHSIOT TEPMHUH
«nvinesas Haepysxka». OHH MUIIYT, YTO IO CpaBHe-
HUIO C TPOMBIIIICHHO Pa3BUTBIMH PErHOHAMH, TJe
MIPUTOK JIEMEHTOB CO CHErOM Ha Y4acTKax TEXHOI€H-
HOTO BO3JICMCTBUS YBEIMYMBAETCS B JECATKH Pa3, Ha
3anoisipHOM MECTOPOXKJICHHH W Ha TEPPUTOPUHU TIOC.
Ta30BCKMIA CyMMapHBINA 1OMOK amMOCPHEPHLIX 3a2psi3-
Humeney HEBEIHUK, YTO CBS3aHO C OTHOCUTEIBHO HE-
OobIoi nuLregou Haepysko» [18. C. 19].

A.B. TamoBckas W3 Hay4HOW IIKOJBI Tpodeccopa
E.I'. fI3ukoBa BO Bcex MyOJMKalUsAX yKa3blBaeT Tep-
MUH «noinesas naepyska» [19]. Hayunas mikona mpo-
(eccopa H.C. KacumoBa Takke NPUMEHSET TEPMHH
«nvllesas  Hacpyska» € eAUHULEH  HU3MepeHHs
(kr/km**cyT.) [20].

Tepmun «loadings» (mepesom Google — «Harpys-
Ka») npumensercs B [6. P. 693]. ABrop nwuiuer, 4to
«Ancillary data obtained from Environment and Cli-
mate Change Canada (ECCC) for this study include the
snow water equivalent data needed to convert PAC and
metals concentrations in snow (e.g., pg L") to their
environmental loadings in mass per unit area over a
given time period (e.g., ng/m2)» (nepesoa Google —
«BcnomorarenbHble AaHHBIE, TNony4yeHHble KaHanoit
M0 OKpYXarmlIleld cpeiae W HM3MCHCHUIO KiMMara
(ECCC) mnst 3TOr0 MCCIIEIOBaHMs, BKIIOYAIOT JaHHBIE
00 SKBUBAJIEHTE BOABI B CHEre, HEOOXOJUMBbIE ISl Ipe-
oOpazoBanusi KoHueHTpauii PAC 1 MeTaiioB B cHere
(Hanpumep, MKT Jfl) B MX Harpy3Ky Ha OKPYXXarolIylo
Cpely B Macce Ha eUHHUILY IJIOIMAAX 32 ONpEIeICHHbIH
HEPHOJT BpeMEHH (HalpuMep, MKT/M 2)»). Takoke «Total
suspended solids (TSS) and particulate organic carbon
(POC) areal loadings are summarized in Fig. 1 (top
row) in milligrams per square metre (mg/m2)» (mepe-
Box Google — «OO6mue IWIOMAAHBIE HaA2pY3KU B3BE-
meHHBIX TBepabix yactull (TSS) n opranmdeckoro yr-
nepoaa B Buze yactull (POC) cymmupoBansl Ha puc. 1

(BepXHHIi psi/T) B MIJUTUTPaMMax Ha KBaJPAaTHBIA METp
(Mr/™M %)»). Tepmun «loading» (ng/m?) — «aarpyska»
yKa3aH TaKxe B padore [21].

B pabGore [22] ykaszano, uro «where ML is the
mass load of the given pollutant per square meter of a
snow deposit (mg/m?)» (nepesox Google — «maccosast
Haepy3Kka TaHHOTO 3aTrPs3HSIONIETO BEMICCTBA HAa KBaJ-
pPaTHBIM METP CHEKHOM 3a51eKN (MF/M2)>>).

ABtopsl pabotsl [23] npumensitor TepMuH «Mass
Loading» (mepesox Google — «maccosas nazpyskar)
NpH PACCMOTPEHHH NIOCTYIVICHNS MEUTH Ha CHEKHBIH
MTOKPOB W YKa3bIBAKOT I/M* TIPU ONMMCAHUU CIIy4acB BbI-
TaJieHus MBUIA B OTHENBHBIC JaTHI, Hampumep, «Mass
loading of the ALM layers ranged greatly from 5.6 to
50.1 g/m > for WY15 and WY13, respectively ... (re-
peson Google — «MaccoBas Harpyska cioes ALM
3HAYMTENBHO BapbUpoBaiach ot 5,6 mo 50,1 /M 2 IS
WY 15 u WY13 cOOTBETCTBEHHO...»»

[Ipodeccop B.H. MakapoB mpHMEHSET yTOUHSIO-
MUA TEPMUH «2aA3060-A3PO30AbHAL HaA2pysKkay Pn,
MF/(MZ*CyT.). OH nmumer: «['a30B0-a3p0o30JbHAS
Harpy3ka B XOJIOMHOE BpeMs rofa (IOCTYIUICHHE 3a-
TPS3HUTENEH B PaCTBOPUMOU (pa3e CHEKHOTO MOKPOBA
u3 arMocdepbl) HEPAaBHOMEPHO pacmpesenseTcss Ha
Tepputopuu ropoaa» [24. C. 424].

TepMuH «M0Oyab nocmynienusy TPUMESHATEHFHO K
aTMOC(epHOMY BBINAJCHUIO BEIIECTB yKa3aH B pabo-
tax M.J. BacuneBuua ¢ coaBTopamMu. ABTOpBI MUIIYT:
«moOyneti TIOCTYIJICHU Ha MOJCTHIIAIONIYIO TTOBEPX-
HOCTb...», «MOOYIM TIOCTYIUICHUS CyMMBI [IAVY»,
«MoOyneil TOCTYIUeHus HUTpar-uoHoB» [25. C. 35].
TepMun «modynu/eily aTMoc(hepHBIX BBHITIAJCHUN Tak-
ke ykaszaH B pabore [26. C. 309].

1.3. TepMuH «uacca onpedensemozo KOMHOHEHMA,

HOCMYRUBULE20 HA eOUHUYY NAOUAOUY»

IO.E. Caiier ¢ coaBropamu [17. C. 83] ykasbIBaer,
YTO «II0 JJAHHBIM CHETOBOTO ONPOOOBAHMS PACCUUTHI-
BAeTCs aHAJIOTHYHBIN MOKa3aTeNb M IUIS HAcpy3Ku 3a-
TpsI3HEHUS (DIIEMEHTA) Ha OKPYKAIOIIYIO CPENy — Mdc-
Cbl 3a2pAHUMENs, gbinadaroweli Ha eOuHUYy naowaou
3a eOuHuyy 8pemenuy. JIs 3TOTO y4uWThIBaeTCs 0OIIas
Macca IOTOKa 3arps3HUTENed — CpeIHECYTOUHasl IThI-
neBasi Harpyska P, (B Kr/KM?) M KOHIGHTDAIHs dIic-
MeHTa (B MI/KT) B CHeroBod mbeuti. Ha sTom ocHoBa-
HUHM PAaCcCUMTHIBACTCS OOIIas Harpyska, co3IaBaeMast
MOCTYIJIEHUEM XHMHYECKOrO 3JIEMEHTa B OKpYXKalo-
utyto cpeny Pos=C Pn...» [17. C. 83].

B uccnenoBanuu [25. C. 35] ykazaHo, 4TO «ams
0oJiee KOPPEKTHON MHTEPIPETALUU Pe3yIbTaTOB dKC-
MEepUMEHTa TMOJlyuYeHHbIE JaHHBIC TMEPECUYUTHIBAIU B
COOTBETCTBYIOIIHC 3HAYCHHUSI MAaCCOBOW KOHIIEHTPAIIUU
Ka)XIIOTO KOMITOHEHTa B CHEre¢ Ha CIUHHMITY IDIOIMIANH,
UCTIONIB3YSI CIIEAYIOIIYI0 (GopMyiy ... rae P — macca
onpeoensiemMozo0 KOMROHeHmd, NOCMYnUUuie20 Ha eou-
HUYY NI0WAaou NOBEPXHOCMU 3eMIU 34 6eCb Nepuoo
COXPAHENUS CHENCHO20 NOKPOBA, T/MP, WITH MI/M».
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Ha caiite Uncturyra reorpadmu u BOAHOU Oe3-
omacHocTH pecnyOnmuku Kaszaxcran [27] mnpusenen
KpaTKUi OTYET O HAyYHO-HCCIIEeIOBATEIbCKONW paboTe
«I'eoskomornueckuif  MOHUTOPUHT  JEMOHUPYIOLIUX
Cpell TeppUTOpUHU AENbThl peku Mie u rocynapcrseH-
HOr0 IPUPOIHOTO pesepBaTta «Mne-bamkann u ykasa-
Ha (opMmyrna pacuera P ¢ yTOYHEHHEM O TOM, UTO ITO
«P — macca onpedensiemozo komnonenma, nocmynus-
wez20 Ha eouHUYy NIOWAOU NOBEPXHOCMU 3eMAU 3d
secb nepuod coxpanenus CIT, t/M* uin mr/m*». Uccre-
moBatenu T.B. Hockosa, O.B. JloBuxkas, T.C. ITanmuna
C KOJUIETaMH MUIIYT, YTO «MOTOK MOCTYIUICHHS U3yda-
€MBIX KOMIIOHEHTOB B T€UEHHE 3UMHEro IepHoja U3
aTMocdepbl Ha TOJCTUJIAIOILYI0 TIOBEPXHOCTh Paccyu-
THIBAJIA C TIOMOIIBIO (GOPMYJIBL.....Tie P — macca
onpeoensiemMozo0 KOMROHEHMd, NOCIYRUGUe20 HA eOu-
HUYY naowaou 3eMHOU HO8EPXHOCHU 3d Nepuoo 3dje-
2aHUS CHEHCHO20 NOKPO8d, mr/ov» [28. C. 452].

B komnexktuBHoW MoHorpadhwu W.C. KamanuHoii
YKa3aHO, UYTO «COJIEP)KaHUE TSDKEJIBIX METAJJIOB B CHE-
TOBOM BOJIE OMNPEAETSIOCh B E€AMHUIAX MAacCOBBIX
KOHIIEHTpaIui (MKF/JIM3). s 6onee KOppeKTHON HH-
TepIpeTaluy MOJyYeHHbIE Pe3yJIbTaThl IEPECUNTHIBA-
JIUCh B COOTBETCTBYIOIINE 3HAUCHUS YPOGHEl nOCmyn-
JleHus1 BEIIECTB Ha IOBEPXHOCTh B mr/m® 1o ¢dopmy-
ne ... «tae P — macca onpeodensiemozo xomnonenma,
nocmynuguieco Ha eouHuyy niowaou HOGEPXHOCHU
3eMU 32 BECh TIEPUOJT COXPAHECHUS CHEKHOTO TIOKPOBa
Mr/M>» [29. C. 59]. ABTOpHI MUIITYT O HEPACTBOPUMBIX
BEIIECTBaX B CHEXHOM IOKpoBe (B «TBephoi dasze
cHexxHoro mokpoBa» [29. C. 77]) U NpUMEHSIOT CIlo-
BO/TEPMUH «HAZPY3KA», «obwjas Hacpyska 3arpsi3He-
HUSI», «nbLiesas Hazpyska, kr/(km>*eyr.) [29. C. 59].

1.4. TepMuH «IIOTOK»

Xiaoping Wang ¢ coasropamu [30] mumier, yTo
Obuto coOpaHo 15 mpoO MOBEPXHOCTHOI'O CHEra H
3 mpoOBbI U3 CHEXHBIX SIM ISl MCCTIeI0OBaHHUS KOHILIEH-
tparuii 1 motokoB [IOAC (nmeppTopanKkuiabHbEIE BElIe-
CTBa) Onmaromapss Kak BBICOKOH KOHIIEHTPALUH
II®AB B cHery, Tak U 3HAaYMTEIbHOMY HAKOIUICHUIO
BOJHOTO DKBHUBAJICHTA OBUIM IOJIyYEHBI BBICOKHE 710O-
moku ocadxcoenus (mepeson Google — «deposition
flux»): 1,8,2,9 1 4,0 MKIT/M>*T01 [30. P. 294, 300].

Shi G., Ma H. u apyrue [31. P. 1093] npumensitor
CIIOBO «nomok» ¥ ykassiBaioT, uyto «lon fluxes in the
three snow pits can be determined by multiplying the
concentrations by the snow accumulation rate» (mepe-
BOJI Google — «nomokKu AOHOB B TPEX CHEKHBIX sIMax
MOXKHO OIpEAETIUTb, YMHOKUB KOHLIEHTPAIIMK HA CKO-
pocTth HakoruleHHUst cHeray). Warren R.L. Cairns ¢ co-
aBTOpaMH TakKe TMPUMEHSIOT CIOBO «70MOK» B CO00-
LIEHUU O ACTIOHUPOBAHUHU PTYTHU B CHEXHOM IMOKPOBE
u mumryt «The daily collection of snow accumulation
at Dome C station and from this an estimation of the
depositional fluxes of mercury» (mepesox Google —
«E>xeHEeBHBI COOp HAKOIUICHWN CHEra Ha CTaHIUH

Kymon C 1 Ha 0CHOBE 3TOT0 OLIEHKA #0MOKO8 JIeTIOHH-
poBaHus pTYTH») [32].

CIoBO «nomok» IPUMEHSIIOT MPU ONMCAHUH PE3yJib-
TATOB HCCJEAOBAHUS XMMHYECKOTO COCTaBa CHEXHOTO
nokpoBsa B paborax [17. C. 83; 18. C. 19; 28. C. 452].

2. TepmuHbl, npumeHsieMble K 8eJUHUHe, Komopas
umeem pa3mepHoOcmsv Macca/naoujadsv*epems

0151 ONUCAHUSA XUMUYECK020 COCMOsIHUS nodcmu-

Jaoueli nogepxHocmu, 8610 IHEHHO20 C NOMO-

wWbio N/1IaHUWemos,/Kieem,/c60pHUKO8

2.1. TepMUH «ITOTHOCTH aTMOC(EPHOTO BBHIIA/C-

HUS», «AHTEHCUBHOCTH BBITIAJICHUSY, «BBINA-
JEHMUsD» IUIsl ONMCAaHUs 3arpsi3HEHHs IOJCTH-
Jarolel NOBEPXHOCTH MPHU BbINAJIEHUH aTMO-
c(hepHBIX BBINAJICHAN

OmnpeneneHne «#10MHOCb 8bINAOEHUSs YKA3aHO B
PJI 52.18.717-2009 «Meronuka pacdera paccesHus
3arpsA3HSIOIIMX BEIIECTB B aTMochepe nMpu aBapuiHbIX
BeIOpocax» [33. C. 5]. D10 «xommyectBo 3B, Hako-
MUBIIEECSd HAa €IWHUIE IUIOMIAAN MOJCTUIIAIOMIEeH Mo-
BEPXHOCTH B TEUEHHUE OIMPEACICHHOr0 Mepuona Bpe-
MEHW»; YKa3aHO, YTO HJIOMHOCHb 6binadeHus o0y-
CJIOBJIEHAa CyXMM WM BIJIQXXHBIM BbiBeneHHUeM 3B u3
atMmocgeps! [33. C. 19, 20], B TOM 4YuCiIe U CO CHETOM
[33. C. 28, 101]. B moxymente PJI 52.18.826-2015
«HacraBneHus ruipoMeTeopoIOrnYecKUM CTaHIUAM 1
noctaM. Beimyck 12. HabmoneHus 3a painoakTUBHBIM
3arpsA3HEHUEM IPUPOJHOM Cpelbl» yKa3aHbl yCTPOH-
CTBa — IUIAHIIETH I cOopa 3arpA3HAIONIHX BENIECTB,
KoTOpble uMeroT miouans 0,3 M°, BpeMst UX 3KCIIO3U-
LMY yCTAHABJIMBAETCS B 3aBUCHUMOCTH OT TpeOOBaHUi
uccienosanus  [34, C. 9, 11, 21, 90], coOpaHHBIMH
cpenamMu MOTYT ObITh JIt0Oble aTMoc(hepHble BblNazae-
HUS, B TOM YHCIIE U OCAJIKU CHETa.

TepMuH «miomuocms ammocgepHvix 8bINAOEHUILY
yKa3biBaeTca B locynapctBeHHOM noknane «O cocros-
HHUU U 00 OXpaHe OKpyxaromieit cpenpl Poccuiickoit de-
nepanuu B 2018 romy» [9. C. 185], riae HammcaHo, 4To «B
2018 r. ObLIM MPOJODKEHBI HAOIIOJCHUS 3a aTMochep-
HBIMH BBINAICHUAME (PTOPUCTHIX COSMHEHUH B TOpoIax
Bparck, Upxytck, lllenexoB u n. Jluctesanka. Cpennero-
JIOBOE 3HAYCHHE MJIOMHOCHU 6binadeHuti (pTOpUIoB ...
3aperucTpupoBaHHOe B paiioHe I1. JINCTBAHKA, MPUHATO
3a ¢oHoBoe» [9. C. 185]. CpemneromoBoe 3Ha4YCHHE
ompenessieTcsl Ha OCHOBAaHWH CIEIMAIBHBIX HaOImoze-
HUIi, KOTOpbIE MIPOBOAATCSA B TEUEHHE KaXKIOrO MecsIla.
Ha »toii ke cTpaHMLEe yKa3aHO, 4TO «B I. bparcke u ero
okpectHOCTsIX B 2018 T. Tpoaomkamich HaOmoaeHUsS 3a
3arpsi3HEHUEM CHEXHOTO IIOKPOBa COSAMHEHUSIMHU (TOpA.
3a mepuoa 2014-2018 rr. oTMeYa Mch 3HAYHTEIHHBIE
KOJICOAHYSI NIOMHOCHU AMMOCHEPHbIX BbINAOEHUL CO-
enuHeHNH (ropa kKak B ()OHOBOM paifoOHE, TaK W Ha
MpOOHBIX TUIONIAJKAX B 30HE BIHMSHUS BBIOPOCOB»
[9. C. 185]. BeposiTHO, B IIEpBOM Cilydae METOZ HaOJIro-
JICHHs1 OCHOBAaH Ha aHAJIU3€ OTJENbHBIX MECSUHBIX MPOO,
B TOM YHCIIE U OTOOpaHHBIX B CHEXHBIA MEPHOA, BO
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BTOPOM METOJ 0TOOpa — CHEroCheMKa Mepes] aKTHBHBIM
CHETOTAasTHUEM.

B [15. C. 37] yka3ano, uro «B 2022 1. B UpKyTCKOM
00acTH ... TPOJOJDKCHBI HAOMIOJCHHS 3a aTMocdep-
HBIMHU BBITIAJICHUSAME COCIUHEHHH (TOpa B TOpoaax
bparck, Upkytck, lllenexoB u n. JluctBsinka. Cpenne-
TOJI0OBOE 3HAYCHHUE niomHocmeli evinadenuti HTOpUIoB
0,87 Ke/wwz*mec;zu)». Panee 3TOT TepMUH yKazaH B
m. 1.1. marHOM myGmukamuu. TepMUH OJWH U TOT IKe,
SIMHUIBl U3MCHEHHUS OJHH M T€ K€, OTHECCHHBIE K
OJTHOMY BpPEMEHHOMY NepHoy, K oJHOMY Mecsiy. Ho
YHCJICHHBIC 3HAYCHUS IIOTHOCTH aTMOCQEPHBIX BBI-
MaJICHAH, IMOJTydeHHBIC Ha OCHOBAaHWH HAOIOJACHUH 3a
AO B Teuenue | mecdna, OTAMYAIOTCS OT 3HAYCHUH
IUIOTHOCTH BBINIAJICHHS, TOIYYEHHBIX Ha OCHOBaHUHU
CHETOMEpPHOH CHEMKH W ITEepecUnTaHHBIC Ha 1 Mecsl.
[TnotHOCTH AO 3a 3UMHHIA HEPHOA U IO Pe3yNbTaTaM
MECSIYHBIX HAOMIIOJCHUI Pa3INyualoTCs M MPUBEACHBI B
[3. C. 103]. CHerocremka Aemaercs mepe] aKTUBHBIM
CHETOTasHUEM, €CJIHM CHEXKHBIA IIOKPOB COXPAHSIICS
4 mecsiua epes; 0TOOpoM MpoOkl, HarpuMep, ¢ 1 HoA0ps
mo 1 mapra (mepuox ot obpazoBanus ycroiunsoro CII
J0 IaTel 0TOOpA) W TONy9YeHHAs! BeIUYMHA «ITUIOTHOCTH
BhINIAJICHUs» nenutcss Ha 4. Ejuamia HSMEPEHHA |
Ha3BaHUE BEJIUYMHBI «nomuocmb AO  ke/km™*mecsy»
Ta )K€, YTO W ITIOJIydeHHAs B CHEXXHBIH NEPHOA, HO B
OJTHOM Cllyyae MeTOJi 0TOOpa mpod OCaJKOB CHera c
MMOMOINIBI0  KIOBETHI/TUTAHIIETA/COOPHUKA B TEYCHHUE
Mecsna, a B 1pyrom — oroop npo6 CII mo BeicoTe Ie-
pEIl aKTUBHBIM CHETOTAsIHAEM U, KaK CICICTBHE, YHUC-
JIEHHBIE 3HAUEHHS MOTYT Pa3inyaThCsl.

B cb6opnuke «EskeroaHpie faHHBIC IO XHMUYECKOTO
COCTaBy M KHCJIOTHOCTH aTMOC(EpHBIX OCaIKOB 3a
2016-2020 rr.» yka3plBalOT TepMUHBI «P — genuuuna
GIAJICHO2O  BLINAOCHUS,  2/M2:200  (M/KM2:200)»
[7.C. 6], «unmencusHocmb CYMMAPHbIX BbLINAOCHULD)
[7. C. 17], «unmencusnocmo nomoxos» [7. C. 16] ocHoB-
HOM TEPMUH «BBIAJCHUS/UI» BCTPEUACTCS B TEKCTE
74 paza. «OtOop mpoO arMocepHBIX OCAJIKOB Ha BCEX
CTAHIIMSIX TPOBOIUTCS C HCIIOIH30BAHUEM OJIMHAKOBBIX
YCTpOKCTB (MPOOOOTOOPHUK-EMKOCTB) U TI0 €IWHON Me-
toauke B coorBeTcTBUM ¢ P/] 52.04.878-2019 [7. C. 5].

B Joknane o 0630py ¢donoBoro coctostaus [35. C. 3]
yKa3aHo Ha3BaHue maparpada 1.5. «Bwinadenus cepsl 1
a3oTa B pe3yJibTaTe TPAaHCTPAaHUYHOTO TEPEeHOCca 3arpsis-
HSIONIMX BO3JyX BelIeCcTBY», Ha3BaHue Tabmumisl 1.4.1.
«CpaBHEHHE CYMMAapHBIX 6bina0eHull Cepbl M a30Ta C
ocankamu Ha craHimsx EAHET B 2008-2017 r. u kpu-
MUYeCKUX Hacpy3oK, ...t/M**ro1». B TekcTe 0TMEUeHO,
9TO CE30HHBIC M3MEHEHHUS Gbindadenuli BEIIECTB OIpe-
JEJIAI0TCS B OCHOBHOM T'OJIOBBIM X0J0M ocaakoB. «Ilo
pe3ynbTaTaMm 00pabOTKH TOJIOBBIX MAaCCHBOB, IOJY-
YCHHBIX JAHHBIX OLCHEHBI peallbHbIC BEIUIHHBI aTMO-
chepHBIX Gvlinadenull (Hazpy3ok) cepel U  a30Ta»
[35. C. 45]. CroBO «BBITIAZICHUS/UiD» HUCIONB3YETCA B
0030pe mpuMepHO 65 pas [35].

B noxmane «O cocrosiHuM U 00 OXpaHE OKpYKaro-
et cpenst Poccuiickoit @enepanun B 2018 romy» [9]
MIPUMEHSIOT TEPMHH «8biNd0eHUsy, C yKa3aHHEeM KOH-
KPETHOTO TSDKEJIOT0 METajlla, XJIOPOPTaHUIECKUX IIe-
CTHUIIMJIOB, HOHOB CEpPbl U a30Ta. Tak yKa3aHO, YTO «B
2017-2018 rr. BIIaXHBIC 8blnaderus Kaomusi Ha TeppH-
topun KaBkasckoro b3 cocraBunu menee 0,1 MI/M%»
[9. C. 38], «BnaxHbie Gbinadenus» C CAUHULICH U3ME-
peHus Mkr/M® win mr/m>». Ha puc. 3.12 ykazana «Jlu-
HaMUKa 8bINa0eHuli CyMMapHOTO a30Ta... u3 arMocpde-
pBl ¢ ocankamu Ha cranuusx EMEIL (v N/MZ*FOI[)».
[9.C. 41]. B ta6ma. 3.4 [9. C. 41] npoBoauTCst CpaBHe-
Hue «CyMMapHBIE 8uinadenus U Kpumudeckue Hazpys-
Ku IS CepBhl, T S/M**rom [9.C. 41].

B 0030pe «ExeronHpie TaHHBIE TI0 XUMUYECKOMY CO-
CTaBy W KHCJIOTHOCTH aTMOC(EpHBIX OCaIKOB 3a
2016-2020 rr.» [7] yKa3aHo, YTO «8blnAOeHUs 3aTPSI3HS-
IOLIMX BEIIECTB C aTMOC(EPHBIMH OCAIKAMHU PaCCUUTHI-
BAIIIICh HA OCHOBE CPEIHEB3BCHICHHBIX MECSIHBIX KOH-
LEHTPAIMH U KOJMYECTBA BHINABIIMX OCAIKOB. ... BEIHU-
YKMHA BJIQKHBIX BBINAJICHUN HAXOAWTCSA B MPAMON 3aBH-
CHUMOCTH OT CyMMBI OCAJIKOB W KOHIICHTPAIIUH KOMIIO-
HeHroB» [7.C. 15], emuHUIBI W3MEpeHUs T/KMZ*FOI[.
CroBO «BBIIAJICHUS/il» IpuMeHsieTcs 84 pasa.

2.2. TepMuH «xpumuyeckas Hazpy3xKa»

Tepmun «Kpumuueckue nazpy3xkuy puHAT B Pyko-
Boactee «Critical loads for eutrophication and acidifi-
cation for European terrestrial ecosystems» [2]. Ompe-
IEeNeHue Kpumuyeckol Hazpysku TakoBo: «Kommae-
CTBEHHAs OLIEHKA SKCHO3HMLUU OJHOMY WJIM HECKOJb-
KUM 3arpsi3HUTENsIM, HUXKE KOTOPOH, COTJIACHO HBI-
HEITHEMY COCTOSHHIO 3HAaHWH, HE BO3HHKAET 3HAUH-
TEJbHBIX BPEIHBIX TOCIEACTBUNA Ui ONpPeAeIeHHBIX
YyBCTBUTEILHBIX JJIEMEHTOB OKPY)KAIOILIEH CpEeasbl. ...
Kputnueckue Harpy3ku OBUIM ONpEAENeHBI I He-
CKOJIBKHX 3arpsA3HUTE]Ied U MOCIEACTBHHA MX OTJIOXKE-
HUS», CIUHUALB  HM3MEpPEeHHs:  Macca/reKTap*roj
(r*ra rox ) [2. C. 125].

TepMuH «xkpumuyeckue Haspy3kuy yKa3aH UL OIH-
CaHMsl pe3yJbTATOB HAONMIOACHWI 3a XMMHUYECKUM CO-
cTaBoM arMmocepHBIX ocaakoB. Tak, B «O630pe (ono-
BOI'O COCTOSIHHSI OKPY>KAIOIIEW MNPUPOTHON Cpelpl Ha
teppuropun crpan CHI™ 3a 2017 r.» [35] crnoBocouera-
HHUE «Kpumuieckue/ux Hazpysku/oxk» ykazao 17 pas.
Taxke MPUMEHSIICSI H TEPMUH «IIOTOK», HAIIPHMED, «...
YPOBHHU 710MOK08 CEPBI U a30Ta ¢ ocankamu (0e3 cyxux
BhimazieHuil) B [lpubaiikanse Bce elie HUXKe 3HAYCHUI
Kkpumuyeckux Hazpyzok» [35. C. 43].

2.3. Tepmun «nomorx»

A.A. Bunorpamosa, E.JW. KoroBa B crathe [36]
CIPUMEHSIOT TEPMHH «AIOMHOCHb HOMOKOB» H «TO-
JOBBIC TIOTOKH» C CIMHHICH H3MEPEHHsS KI/KM *TOI.
ABTOpHI [37] IPUMEHSIIOT CIIOBO «10MOK», HAIIpUMED,
«Cd Flux in Dry Deposition» (mepesox Google — «io-
TOK KagMHS B CYXOM OCAaXICHHM»). YKa3zaHO, UYTO
«nomoxku atMocepHbIX ocaxneHuit Cd BOKpyr muia-
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BUIbHOTO 3aBoja ['yiicu netom 2020 r. Konebanuch B
npenenax 0,31-2,27 Mr*M 2 ABTopsl [38] numyT 00
HCCIICIOBAHUSX, TAKXKE MIPUMEHSS CIOBO/TCPMHH «IIO-
TOK», YKa3aHO 00 WCIIOJIh30BAaHUH CHUCTEMBI MOJECIH-
poBaHust OoTIOKeHU# s pacuera nomoxog (Fluxes)
CYXHX, BI@XHBIX M OOIMUX (CyXHX + BIQXHBIX) ocd-
aicoenuil 27 SIIEMEHTOB B BUJIE TBEP/IBIX YACTHIL.

[Ipumensercss TepMHUH  «HOMOK» 6 pabome
[9. C. 40], a uMEHHO «pacCYUTAHHBIC MO CPECIHECB3BE-
[ICHHBIM KOHLEHTPAUUSIM M MECSYHBIM CyMMaM BBI-
MAaBIIUX OCAJKOB BEJIMYHHBI BJIAYKHBIX BBIMAJCHHUU ...
COCTABHIIA I/M° B TOL. ...N0MOKU BIaXHBIX BbIALC-
HHUI Cepbl W a30Ta B 3MMHHUI NEPUOJ CYLIECTBEHHO
HUDKE, YeM B JICTHUID».

3ak/IloueHue

IIpoBeneH aHanu3 Hay4HO-TEXHUYECKOM JIHUTEpaTy-
pLI 158 onpe;[eneHLI TepMI/IHLI, HpI/IMeHSIQMLIe K BCJIU-
4HHE, KOoTOpas nMeeT pa3sMEPHOCTh mac-
ca/tromaab*BpeMs, IS ONMHCAHUSA XUMHYECKOrO CO-
CTOSIHUSI CHEXXHOTO TOKpOBa «yAENbHBIA 3amac (Imo-
BEPXHOCTHAs TUIOTHOCTB)», «IUIOTHOCTH BBHITIAJICHUS,
«IJIOTHOCTh aTMOC(EPHOrO BBIMAJCHHUS», «AHTCHCHB-

HOCTH BbINaneHUsT 3B», «CyTOYHOE BBINAJACHUEC XHUMH-
YECKUX 3JICMEHTOBY», «TEXHOTCHHAsI HArpy3Kay», «IIbl-
JeBas HArpy3Ka», «HATPY3KH 3arps3HEHHS (dJIeMcH-
Ta)», «MaccoBas Harpy3Ka», «ra30BO-adpO30JbHAs
Harpy3Kay, «MOJYJIb TEXHOT'CHHOIO JABJICHUS», «MO-
IyJb TOCTYIUICHHUS», «MOIYIh aTMOC(EPHBIX BEHITaje-
HUIT», «Macca OIPEeNeIsIeMOro KOMIIOHEHTa, IOCTY-
MUBILIETO HA CMHUILY TUIOMIAJI», «IIOTOKY; MPUMCHS-
eMbIe K BEJIHYHHE, KOTOpask UMEET TY JK& Pa3MEPHOCTh
Macca/Imonaas*BpeMs, Ui OIUCAHUS XUMHYECKOTO
COCTOSIHUSI TIO/ICTHJIAIONICH MOBEPXHOCTH TPH OCAKIC-
HHUM BEIIECTB M3 aTMOC(Ephl ¢ BIAKHBIMH M CYXHMH
BBINAJACHISIMA: «IDIOTHOCTDH BBHINTAACHUS», «IUIOTHOCTH
aTMOC(EpHOT0 BBHIMAJICHUS», «UHTCHCUBHOCTH BBINA-
JNCHUS», «BBIMAJCHHUS», «KPHUTHYCCKAs HArpy3Kay,
«IIOTOK», MTOJy4eHHOH Ha OCHOBE cOopa mpod ¢ moMo-
IIBIO TUIAHIIIETOB, KIOBETOB, COOPHUKOB.

Y CcTaHOBJICHO, YTO JJIsl OMHCAHUS XUMHYIECKOTO CO-
CTOSIHHSI CHEKHOT'O NOKPOBAa M WHOM IOJCTUJIAOLICH
MOBEPXHOCTH HPUMEHSETCS KaK OJMHAKOBBIC, TaK U
pasHble TEPMHUHBI, UMEIOIUE OJHY U Ty XK€ pa3mep-
HOCTB (Macca/Tuomas *Bpems).
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