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[IpezacTaBieHbl pe3y/IbTaThl CPABHUTETbHOI XapaKTePUCTUKU (DPAKIFIOHHOTO COCTaBa NPH3EMHOIO aspo30JIst
B IEPHOJ JIeTHell BeTeTalliil U 3MMHETO IMOKOSI JAPeBEeCHBIX pacTeHMil 6opeasbHOI 30HBI 3amagnoil Cubupu. [lpu-
BeJleHA CTATHCTUKA paclipeeseHIs adpo30JbHBIX YaCTHI[ II0 pa3MepaM BO BpeMs JieTHell BereTalluu M 3UMHETO I0-
KOg JpeBecHbIX pacreHuil Ha o6cepsartopun «Donosag» CO PAH (Tomckaa o6racts) B nepuoa ¢ 01.07.2022 r.
mo 30.06.2023 r. AHanu3 COOTHOLIEHUII a9pPO30JbHBIX (PPAKIMiT BBIABUJI HapaJOKCAJBHYIO CUTYAIlMIO: CUeTHAs
KOHIIEHTPAIINS a3PO30JIbHBIX dacTull AuamerpoM 0,3—2,0 MKM OKa3aiach CYNIECTBEHHO BbINIE 3UMOW, YeM JIETOM.
Ipeanoxkena HeHOMEHOTIOTIYECKAS MOJIENb, OMUCHIBAOINAS MaHHBIN 2P (deKT Kak MPOsSBIEHNE CIUT PaIIOMETPHIe-

CKOH TIPUPOJBI.

Knouesvie caosa: armocdepHbIii aspo30sb, GopeasbHble Jeca, BPeMs KI3HH aspo30Jist, XBOWHBIE [epeBbs,
JINCTOTIAHbIE JIePEBbs, TOJIOT Jieca, paauoMeTpudeckuii dortodopes, yCTOHUMBOCTD aspo30sist; atmospheric aero-
sol, boreal forest, aerosol lifetime, coniferous, radiometric photophoresis, deciduous, forest canopy, aerosol sta-

bility.

BBeaeunne

B Hacrosiiiiee BpeMsi aKTUBHO BeIyTCSI ICCJIE0Ba-
HUSI BJIMSHUS MeXaHH3Ma 0oOpaTHOW CBSI3M B CHUCTEMe
«JIeC—a3PO30IU—KJINMAT> B paMKaX TUMOTe3bl, BIeEp-
Bble BbICKazaHHOIl B pabore [1]. CoriacHo gaHHOI
runorese r106aqbHOE MOBBINIEHNE TeMIEPAaTyphl BO3-
nyxa u konnentparmuu CQO; B atMocdepe BIeKyT 3a
co6oil ycuieHre aKTHBHOCTH (POTOCHHTe3a M yBesmde-
HUe GMOMAacChl PACTUTENBHBIX OpraHu3dMoB. OTMeyaet-
cs1, 4To B GOpeaqbHBIX JiecaX 3TO JOJLKHO TIPUBECTH
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K POCTY 3MHCCHH HEMETAHOBBIX OUOTE€HHBIX JETY4UX
BTOPMYHBIX OpTaHWYeckux asposoneit [2]. OpnHako
depMeHTBI, ocyImecTBIAINE (HOTOCHHTE3, PABOTAIOT
a(pdeKkTUBHO TOTBKO B TEILIBIII Tepwoa Tofa. Ilpm
9TOM HCCJIeI0BATEN YIYCKAIOT U3 BUJY TaKoil Bask-
HBIIl TOTIOJHUTEIbHBIN MCTOYHUK BTOPUYHBIX a3P030-
Jielt, Kak TPOJIYKTHI MeTaGOJUYeCKUX peaKiuil, CUHTe-
3UpyeMble HEKOTOPBIMU PACTUTEJbHBIMI OpPraHU3MaMu
B 3umuHi nepuof [3]. K HUM oTHOCSATCS XBOIHBIE pac-
TeHUs, 3aHuMamone okoJo 80% mromnaan Gopeab-
HBIX JiecoB Poccum [4], a Takke anmdbuTHBIE JTHITAii-
HUKH.

B HacTosiee BpeMsi TPUXONT MOHUMAHWE, YTO
U caMH JIMNIAWHUKA MOTYT BJUSATh Ha XUMUYECKHUN
coctaB atmocdepbl. Tak, jeTydnme OpraHUYecKHe CO-
ennHenns: (9K30MeTaGOJIMTHI), BbIAENSEMbIE JININARHN-
KaMU BO BHEIITHIOIO CPey, 06JaJaioT BBICOKOI XuMude-
ckoil aktuBHOCTBIO [5]. Tlonasast Bo BHeNIHIOO cpeny,
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OHHU C€IOCOGCTBYIOT (hOPMUPOBAHUIO BTOPHYHBIX Opra-
HUYeCKUX a3po30Jeii n ux pocty [, 6]. B cBa3u ¢ atum
OTMETHM, UTO BJIUSHUE 3K30MeTaGOJUTOB XBOIHBIX
pacreHmii u aMU(UTHBIX JUIIAHNHUKOB HAa paclipejiesie-
HUe TPU3eMHOTO a’po30Jisi 110 pPa3MepaM B IEePUOJ
3MMHEr0 MOKOSI PACTeHWH Ha [aHHbBII MOMEHT MaJio
U3yYeHO.

Ilesp paGoTbl — McCIEAOBATH OCOGEHHOCTH JMHA-
MUKH PacIpe/ieleHusl CYeTHOIT KOHI[EHTPAIIMH TIPU3eM-
HOTO a3P030Jis1 B pa3Hble (a3bl BereTaTWBHOTO Pa3BU-
THSI JINCTOTIAIHBIX M XBOWHBIX /I€PEBHEB.

MaTepI/IaJ[bI Hh METO/bl

Memooduxa uzmepenus cuemnoii
KoHuenmpavuuu aspo3oaeil

[l HelpepbIBHBIX HU3MepeHHIl paclpele/eHus
a3pO30JIbHBIX YACTHI] [I0 Pa3MepaM MCII0JIb30BAJICSI a3-
posombublit cektpoMerp Grimm 1.108 [7], ycranos-
neHHbiil B o6cepsaropun «Donosasg» (MOA CO PAH,
Tomck). VaMepeHnsi cyeTHOH KOHIIEHTPAI[MN a’PO30-
neit (N, am™>) B nuamazome muamerpos (d) or 0,3
o 20 MKM B 15 WHTepBaJaX MPOU3BOAMINCEH €KeTIacHO
B TeueHne 10 MUH c TIpeJBapuUTeJbHOI 3-MUHYTHOI
TIPOYBKON M30KUHETHYECKN W3 BO3AYITHOTO MOTOKA
a3POIMHAMHUYECKO TPYOBI ¢ BBICOTHI 4,9 M.

CmamucmuuecKkas oueHKa epemeHHol
Junamuxu ppaxuuonnozo cnekmpa
npu3emMHozo a’apo3oas

CraTCcTHYeCKIe ITapaMeTpbl pacIpeeseHus pas-
MepHBIX (ppakiuil MPU3eMHOTO a3PO30JIsT PACCUUTHIBA-
JIICh 110 BbIGODKE, COCTaBJIEHHOW Ha OCHOBe Helpe-
PBIBHOTO psifia U3MEpPeHHil B TMpelesaX BPEMEHHOTO
unarepBaia ot 01.07.2022 r. mo 30.06.2023 r. dta BbI-
60OpKa OXBaThIBAaeT BCIO (Da3y 3UMHETO TOKOSI PACcTeHUi
sumoit 2022,/23 r.; ee o6beM cocTtaBua 8760 movaco-
BBIX HabJofeHuil. /[ paboThl ¢ BBIOOPKOI, a TakKe
OIIEHKHN CBS3U CIEKTpPa Pa3MepoB TPU3EMHOTO adpo30-
JIS ¢ MEeTeOPOJIOTHYECKUMHU JaHHbIMU Obljla HallMcaHa
CepBHUCHAs MPorpaMMa.

Odbocnoesanue evibopa
memnepamypnovix npedenoé homocunmesa

ITpu Temmeparypax ot 0 mo +10°C depmeHTHI,
ocyTiecTBIAOINe (DOTOCHHTE3, paboTatoT Heabdek-
THBHO, W 3TO CHIIKaeT CKOpocTh ortocmHTesa. [Ipm
3TOM TeMIlepaTypHBbIe IIpefieJibl, B KOTOPBIX BO3MOXKEH
dorocuHTe3, pa3NIUYHbI A9 pacTeHUHl pa3HBIX KJIMAa-
THUeCcKNX 30H. Tak, MUHUMaJbHAg TeMIepaTypa [/
QoTocuHTe3a pacTeHMil yMepeHHON U Cpe/lHell I10JI0ChI
~0°C, Torma Kak JJIs1 TPONHMYECKUX PACTEHWIl OHa
coctaBnger +5..+10°C. IloatoMy B paMKaxX [JaHHOI
paGoThl BpeMeHHbIE IIPeJIeJbl TEIJIOTO U XOJOJHOTO
MEPUO/JIOB B JKU3HEHHOM I[UKJIE DPACTEHUl MPUBSI3aHBI
K JlaTaM C oOIllpe/leJIeHHON TeMIlepaTypHOHl OTMEeTKOIi.
Havamo Temmoro mepmoaa ortocwHTe3a g paiioHa
UCCJIeIOBAaHUN OTCYUTBIBATIOCH C JaThl yCTAHOBJEHUS
cpegHecyTouHOI TeMnepatypsl Boimre 0 °C, a ero oKoH-
yaHue — Hmwxke 0 °C. Havano XosofHOro olpejessiin

A | l1
‘Vv

i - N W
[w=] o [w=] (e [«
T

=

[ |
w [\~
[« (=]

T T

Mn A C O H OO d ® MpAn M Uu Un
2022 r. 2023 r.

Puc. 1. BpeMmennéii unreppaJ remoro (cepas Kpusas) mepuo-
na ¢orocuHTe3a ¢ oTMeTKol ero Havama 20.04.2023 r. u Xomo1-
Horo (4epHast KpuBasi) ¢ OTMeTKOH ero Hauama 26.10.2022 r.;
3mech u panee J — sauBapp, @ — despaab, Mp — mapr, An —
anpenb, M — wmaii, In — utonp, Wn — uioab, A — aBrycr,
C — centa6pp (cM. 1BeTHble PUCYHKH Ha cafite http://
iao.ru/ru/content,/vol.37-2024/iss.12)

CpenHecyTtouHad TeMnepatypa, °C

C JaThl YCTAHOBJIEHNS CPeTHECYTOUYHBIX TeMIlepaTyp HH-
ke 0°C, a ero okoHUaHHe — KOT/Ia CPeIHECYTOYHAS
TeMmeparypa ycroitunso Bbitie 0 °C (puc. 1).

Cmamucmuuecxkas o6pabomka

[Ipu pa6ote ¢ BBIGOPKaMU UCTIOIB30BAIN MeIHAHY,
yI06CTBO KOTOPOU 3aKJII0YaeTcsl B TOM, YTO OHA MAaJjo
YYBCTBUTEJIbHA K IOMAJAHUI0 B BBIGOPKY OT/EJBHBIX
3KCTpeMasIbHbIX 3HaueHuil. MeanaHa sBJsIeTCSI acUM-
NTOTUYECKN HOPMAJIbHON cyydaiiHOH BeJIMYMHON U OnH-
cbIBaeTcd pyHKImMeil pactipenesennsa Beiibyaa [8]. Yka-
3aHHAd QYHKIUSA Jydllle XapaKTepu3yeT JaHHble, [
KOTOPBIX TPYAHO MPEANONOKATh HAINYINE HOPMATbHO-
ro, JorapuMIUYecKl HOPMAIbHOTO, WJIN KaKOTO-THOO
JIDyTOTO 3aKOHa paclpejeseHus. MeauaHy MOXKHO
NIPUMEHTD, /la’ke eCcJal B UCCJeLyeMoil COBOKYITHOCTH
COJIepKUTCS HEKOTOPOE KOJIMYECTBO <«HYJEBBIX» P06
(1o 25%).

MennaHa ycToifunBee cpefiHeT0 apu(pMeTHIeCKOro
B YCJIOBUSIX 9KCIeCCUBHBIX (OCTPOBEPUIMHHBIX) paciipe-
JleJleHNi W, TJaBHOe, He 3aBUCHUT OT 3aKOHA paclpejie-
JIEHUS CTyJIailHON BETMYNHBI, TIOCKOIBKY ee TIOJI0KeHIe
He WM3MEHsIeTCS TIPU JIOOBIX BBIYUCJIUTEIbHBIX ITIPE06-
pasoBaHUAX udydaemoro napamerpa. llocienHee Bechb-
Ma Ba)KHO B Hallleff cUTyalluu, KOI/Ja 3aBeJJOMO HeJlb3sl
NIPeATIOJNIOKUTD eJUHBIH TUII pacnpe/le/eHus YacTHIl [/
Kax/10il pasMepHoil dpakiym aspososeil. [[ns Busya-
JIN3AIIN Ce30HHON JMHAMUKHN pacrpeieseHusT (paKITiii
TIPU3eMHOTO A3PO30JI  UCIOJb30BANCH CTOJOUATEIE
U JHeliHble AnarpaMMbl. [lepBble CTPOUINCH TI0 MeIu-
AQHHBIM 3HAUEHUAM, BTOPble — C WCIIOJb30BAHNEM ILJIa-
Batoniero cpezsero. IlocsenHee I103BOJIUIO CIJIAIUTD
pe3Kie MUKU U BBISBUTDH OOIIME TEHAEHINHA B CE30HHOM
JUHaMUKe paclipe/iesleHusI a3PO30JIbHBIX YacTHUI[ 110
pa3MepHBIM (DPAKIIIM.

Tpaexkmopnotit anaaus nepenoca
8030YyuIHbIX MACC

Han toukoit HaéJIIOI[eHI/IH OH OCYHIECTBJIAJICA C UC-
TI0/Ib30BaHUEM CEMUCYTOYHbBIX OépaTHbIX TpaeKTOpHﬁ,
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pPaAcCUNTAaHHBIX TI0 YTOYHEHHOil Meromuke [9] ¢ momo-
mpio TpaektopHoit Mogean NOAAHYSPLIT 4 [10]
U Ha OCHOBe ceToyHOTo apxuBa MeTeoJaHHbIX NCEP
GFS1p0 ¢ paspemenuem 1° 1o joJrore W IIUPOTE.
IIpu pacdyeTe yIHWTHIBAJINCH TOJTBKO Te€ YYACTKH TpaeK-
TOpHHl NepeHoca BO3AYLIHBIX Macc, KoTopble (y4acTki)
TIOTIA/IAJI B PETMOHAJIBHBIH aTMochepHbIil HMorpaHuy-
wbiii ciioit (ATIC) o ux npuGbiTHS K HUXKHEH TpoIo-
chepe Ham obcepBaTopueil «DonoBasg». VHBIMEU cito-
BaMU, €CJIH YYacTOK TPAaeKTOPUU B TOM WJIU UHOM
peruone pacnosarancs Boime AIIC, To B pacueTe Be-
POSTHOCTH TlepeHoca OH He yJacTBoBaJ. Pacyer ocy-
TIECTBJSJICS [JI BCeX YPOBHell HajJ IMOBEPXHOCTBHIO
ot 100 o 2100 M ¢ marom 100 M a1 HIKHENR TpOTO-
chepor. O6paTHblE TPAEKTOPUU CTapTOBaiIn B 06paT-
HOM MOJeJbHOM BpeMeHn ((pUHUIMPOBAIN B peab-
HOM BpeMeHHM) Ha YKa3aHHBIX VPOBHAX BO BCe
yacer (00:00 UTC, 01:00 UTC u rt.4.) B Iepuoj
c 01.07.2022 r. mo 30.06.2023 r. Ilo mosyueHHOMY
MaccWBY OOGpATHBIX TPAaeKTOpPUil ¢ HWCIOJIb30BAaHUEM
Metoauku [11] paccunTbIBaINCh MO CpeaHEMECTYHO
BEPOSITHOCTH TIepeHOCAa BO3AYIIHBIX YacCTUI[ B PETUO-
HasbHoM AIIC, KoTOpble MO3BOJAIOT CYAUTH O MOTEH-

IMUaJbHbIX MCTOYHHUKaAX adP0O30Jid AJIA HILKHEI TPOIIo-
C(bepbl Ha/l cCTalliOHapoOM «@MoHoBag>.

PesysbraThl 0 00Cy:KIEHHE

CpasHumeavnslii aHaaus coOoOmHouwieHus
paxuuii npuzemnozo aspo3ons 6 menavlii
u x0.100nblil nepuodvt pomocunmesa

Pe3ynbraThl CTAaTHCTHYECKOH 06paGOTKE BBIGOPKU
npuBeZiebl B Tabs. 1. O6pamaer Ha ceb6sd BHUMaHUe
CUJIbHBII pa3bpoc 3HaveHUil kKoadduimenTa Bapuanun
I a3po30bHbIX yactuil ¢ d ot 0,3 go 3,0 mxm. [laa
TEIJIOTO Teprofia KoadUIMeHTbl BapHaliyd Koje6-
morca or 118 mo 214%, Torma Kak U XOJIOZHOTO —
93—124%. Takune 3HAUEHU AJISI XOJIOJHOTO TIEPHOAA —
pe3yJbTaT OTCYTCTBHS BBIOGPOCOB OHOTEHHBIX JIETYIHX
BTOPUYHBIX OPTAaHUIECKHUX a9P030Jiell, CBA3aHHBIX C JIHC-
TOTAIHBIMU JlepeBbIMU. B TO ke BpeMs OTHOCHUTEIHHO
pe3koe yBenuveHne KoapUIMEHTa BapuUalUd /IS
a3P030JIbHBIX YacTull ¢ d > 3,0 MKM CBSI3aHO C 3UMHUM
BJAUSHLIEM JIOKAJbHBIX UCTOYHUKOB [12].

Ecnmu cpaBHUTH cpejiHUe 3HAYeHUsI CUYETHON KOH-
IeHTpaliK TIPU3EMHOTO a3po3oJisd (puc. 2), ToO MOMKHO

Ta6auima 1

CraTtucTuyeckue napaMeTpbl d)pa](].[I/IOHHOI'O COCTaBa NMMPU3EMHOI0 a’dpo30Jid 10 padMepaMm B TEIIbI U XOJIOAHBIH nepuoabl

dorocunresa

& d, MKM

%}

2| 03— | 04— | 05— 06508~ | 1,0— | 1,6— | 20— | 3,0— | 40— | 50— | 7,5~ | 10,0—|150—|

= 0,4 0,5 0,65 0,8 1,0 1,6 2,0 3,0 4,0 5,0 7,5 10,0 | 15,0 | 20,0 ’

Tennviii nepuod pomocurnmesa (01.07—25.10.2022 2. + 20.04—30.06.2023 2.)
o 4467 4467 4467 4467 4467 4467 4457 4467 4467 4467 4467 4467 4467 4467 4467
X 30488 7074 1620 326 158 60 43 25 6 3 1 0 0 0 0
) 49352,5 11966,2 3177,5 698,7 304,5 96,1 50,8 30,9 9,6 5,1 2,8 0,6 0,2 0,1 0,0
min 365 65 17 7 3 0 0 0 0 0 0 0 0 0 0
O 7114 1410,5 321,5 72 40 19 19 9 1 0 0 0 0 0 0
Me 14841 3219 708 143 73 31 30 16 3 1 1 0 0 0 0
Qs 30487,5 6881 1618,5 326 160 64 51 31 7 3 1 0 0 0 0
max | 640730 227244 107333 27885 10036 2790 1066 622 185 67 31 11 4 1 2
v 162 169 196 214 193 161 118 124 162 173 189 - - - -
ny 2296 2269 2211 27885 2122 2071 2065 1963 1472 1157 849 269 78 14 1
ny 51,4 50,7 49,5 624,2 47,5 46,3 46,3 43,9 32,9 259 19,0 6,0 1,7 0,3 0,02
Xonoduwui nepuod gomocunmesa (26.10.2022—19.04.2023 2.)

noy 4218 4218 4218 4218 4218 4218 4218 4218 4218 4218 4218 4218 4218 4218 4218
x 33011 10369 3341 726 311 91 45 16 2 1 0 0,06 0,03 0,01 0
) 37500,0 12733,4 4141,6 837,4 319,3 84,8 42,4 17,8 3,6 1,4 0,9 0,29 0,2 0,09 0,04
min 303 63 27 9 5 1 1 0 0 0 0 0 0 0 0
Q¢ |10307,75 2711,25 925 237 114 34 18 4 0 0 0 0 0 0 0
Me |21401,5 6058,5 1956 456,5 209,5 65 33 10 1 0 0 0 0 0 0
Qs 143092,2513506,75 4423 961 408 124 62 21 3 1 1 0 0 0 0
max | 467922 157395 58617 11551 3994 714 375 225 41 15 11 4 3 2 1
v 114 123 124 115 103 93 94 114 154 161 221 — — — —
ny 2057 2031 2054 2035 2018 1965 1937 1707 972 707 467 136 76 29 8
Ny 48,7 48,1 48,7 48,2 47,8 46,5 459 40,4 23,0 16,7 11,0 3,2 1,8 0,6 0,1

IpuMeuaHue. Ny — 06beM BBIGOPKH; X — cpeaHee apudMeTHYecKoe CUeTHOH KOHIeHTpal[uu, AM °; & — CTaHJIapTHOE
OTKJIOHEHIe, IM °; min — MUHHMAaJbHOe 3HaueHHe, AM °; Qi — TIepBbIil KBapTUIh, > Me — MeqmaHa, M Q3 — TpeTuii KBap-

TUJb, AM; Max — MaKCHMaJbHOe 3HaueHue, IM ; v — Koadd
ny — 071 HeHyJ1eBbIX HaG/TofeHui, %.

UIHEHT Bapualiu, %; 7y — KOJUYECTBO HEHYJIEBBIX HaGIII0JeHNI;

Junamuka (ppakIHOHHOTO pacipe/ejeHns a3po30Jeil B IPU3EMHOM Bo3ayxe GopeabHoii 30ubl 3anaanoil Cubupu...1071
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Puc. 2. CooTHollleHne CUYeTHOH KOHIIEHTPAINH IPH3eMHOr0O
a3p030J14 B Ternbiii (cepplit) U XoaoqHbIH (YepHBIH) ITepruoLbI
doTocuHTE3a MEXKIY OTAETBHBIMU (HPAKIIAMUA TPU3EMHOTO
asposossa: 1 —d = 0,3-0,4; 2 — 0,4—0,5; 3 — 0,5-0,65; 4 —
0,65—0,8; 5 — 0,8—1,0; 6 — 1,0-1,6; 7 — 1,6-2,0; 8 — 2,0—

3,0; 9 — 3,0—4,0; 10 — 4,0-5,0; 11 — 5,0—7,5 MKM

3aMeTHTD, YTO JJIsI TEILIOTO Teprojia (hOoTOCUHTE3a OHU
MapaloKCaIbHO HIKE, YeM JJis 3uMHero. V 3To HecMOT-
PSI Ha ToO, YTO B JIETHEM TIOJIOTE Jieca COBOKYIHAS TLIO-
b JICTOBO} TTOBEPXHOCTHU JINCTOMAJHBIX W XBOITHBIX
JlePeBbEB HECPABHUMO BbBIlIE, 4eM B 3uMHeM. /laHHOe
06CTOSATETBLCTBO MOXKHO OOBICHUTD TeM, UYTO BpeMs
KU3HU JIeTHETO a?po30JIsI Kopoue, YeM 3UMHeTrO.

A3po30J11 MOTYT BBITAJIaTh Ha TOBEPXHOCTH 3€M-
JU B pe3ynbTaTe TypOYJEHTHOW M TPABUTALMOHHOU
CeIMMEHTAIINNU, a TaKKe BCJIEJCTBUE BBIMBIBAHUS OCAJI-
kamu (BaxkHoe ocaxienue). OJHAKO €CIM paccMat-
PHUBATb CKOPOCTD OCAK/IEHNS a3PO30IbHOI YaCTHIIBI KaK
yHKIMIO AMaMeTpa YaCTHIBI, TO [JIS YACTHI[ MAJBIX
pasmepoB (¢ d or 0,01 mo 10,0 MKM) MeXaHHU3M Ce/IH-
MEHTAI[MH OTIPE/Ie/IAeTCS TIPENMYIIECTBEHHO TypOy-
sentHoit quddysueii [13]. Ecan ke quamerp 4acTHIIbI
> 10,0 MKM, TO IpaBUTAllUOHHAS CceJUMEHTAllus Hayu-
HaeT Wrparb Gojee BaXHY poJab. OmHako 3uMHee
yBeJInYeHnue CUeTHON KOHIEHTPAI[Mi B pa3sMePHOM WH-
tepBasie ¢dpakiwmit d = 0,3—0,4..1,6—2,0 MkM jaeT oc-
HOBaHWe TI0JIaTaTh, YTO 3WMOMU TIPOSIBJIEHUE 3THX ABYX
MeXaHN3MOB OCJIOKHSETCS BIUSHUEM PpaIoMeTpHde-
ckoro dotodopesa.

CHeXXHBII TTOKPOB B JTIOOBIX YCJIOBUAX, Aake TIPH
caMoil HU3KOIH TeMIepaType, H3JIy4aeT COOCTBEHHOE
TEIUIO B BU/E JUIMHHOBOJIHOBOH pajuiaiiu U 06JaJaeT
BBICOKOII CIIOCOGHOCTBIO OTPAXKATh COJHEYHYIO Pajina-
nuio. B moJsie yXOASIEro OT CHEKHOII MOBEPXHOCTH
UHOPAKPACHOTO U3IyYeHHs] MOTYT BO3HHKATD ITOJIOKH-
TeJbHBIN, Tak Ha3bIBaeMbIil cHeroBoil, ¢ortodopes [3]
U CBSI3aHHBIE C HUM CyOBepTHKAJTbHBIE ABIDKEHUS as-
pososieit npotus cusbl Tskectu (orodopernyeckast
nesutanms [14]). OuveBuanHo, 4TO CHerosol ¢ortodo-
pe3 MOXKeT SIBJATHCA CYIIeCTBEHHBIM CE30HHBIM (ak-
TOPOM BepTHKAIbHOTO IlepeHoca aspo3oJiell B IoJe
UHMPaKpPacHOTO U3JIydeHNd, (HOpPMUpPYIOIeroca HaJ
CHE’KHBIM TIOKpOBOM. I[loatomy HabuiofaeMblil mapa-
JIOKCAJIbHBIH 2¢eKT 3uMHero yBeJHMYeHUs CUYeTHOI
KOHIIEHTPAIIUN a3p030Jieil MeTKIX (ppakuuii — pe3yJib-
TaT cHeroBoro ¢otodopesa, Korga TypOyJeHTHas ce-
JUMEHTAINS MeJKOTO a3po30Jii B IPH3EMHOM CJoe
Bo3ayxa y:ke Hea(pdeKTHBHA, a TPaBHTAI[MOHHAI —
emte HeaddekTuBHa. B pesysbrare BozHukaer auddy-
3MOHHO-TPABUTAI[OHHOE pPaBHOBECHE, TIPU KOTOPOM
YaCTUI[Bl B MOJIe YXOJSIIETO OT CHEKHOTO IOKPOBa

HH(PPAKPACHOTO W3JIYYEHNS 3aBUCAIOT HAJ CHEKHOI
MOBEPXHOCTBIO (IEBUTHPYIOT). DTO yBEJMYNBAET BPEMsI
SKU3HU a’po30Jii B 3UMHEM TIoJore Jieca ¥ BeeT
K POCTY CYETHOW KOHI[EHTPAIMH a3PO30JIbHBIX YaCTUI
oTpe/leJIEHHBIX pa3MepoB, B HallleM cjydae 3To (ppak-
w d = 0,3-0,4...1,6—2,0 MxM.

Oco6ennocmu ounamuxu paxKuuonozo
cocmaea npu3emHo20 aapo3ogisi 6 nepuood
Jemuetl gezemauuu u 3umMHez0 NOKOs
dpesecHvlx pacmeHuil

CyTOUYHYIO0 U CE30HHYIO AWHAMUKY (DPAKINOHHOTO
CIIeKTpa IIPU3EMHOIO a3po30Jis OLEeHHBAJIU HAa OCHOBe
HEeIIPEPBIBHOTO psjia M3MepeHuil B MpefiesaX BpeMeH-
Horo uHrepBana or 01.07.2022r. mo 30.06.2023 r.
[l1s1 rpadiueckoro npescTaBaeHns pe3yJbTaToB Hellpe-
PBIBHBIX M3MepeHWil pacrpeiesieHIs adpo30Jieii B otpe-
JleJIeHHbIe TIepHobl pa3paboTaHa CepBHUCHAS IMPOTpaM-
Ma, C TIOMOII[bI0O KOTOPOH B paMKaX HACTOSIIEN paboThI
BH3YaJIN3UPOBAHBI OCOGEHHOCTH IUHAMUKH pacIpee-
JIeHUsI a3pO30JIbHBIX (dpakiuil B pa3indyHble (asbl Be-
reTaluu JIMCTOIAJHBIX W XBOWHBIX pactenmii (puc. 3).
[l Toro 4TOGBI B OJHOM PSITYy OTOGPA3UTh OTHOBDE-
MEHHO BCIO IMHAMUKY pa3MepHbIX (pakiuii asposoJeii
B BBIOpDAaHHOM BPEMEHHOM WHTepBaJe, MANa30H Bep-
TUKAJIBHON TTKAJTBl MECSTUHBIX IUArPAMM OTIPeIeJIIIN 0
MaKCUMaJIbHON W MUHUMAJTBHOU MeJUaHHBIM BeJIMIN-
HaM CYETHOH KOHIIEHTpAIluU aspo3oJeii, 3abuxcupo-
BaHHOM /I KaJKJOTO JUAIla30HA Pa3MepoB.

Kak crneayer m3 pmc. 3, B mexabpe, sSHBape
u ¢eBpajie B Mpu3eMHOIl aTMocdepe TOMUHUPYIOT Yac-
tuipl ¢ d = 0,3—4,0 mxMm. C HayaJIOM COKOJABUKEHUS
U HaOyXaHHUs TMOYEeK y JINCTOMAHBIX PACTEHHI KOH-
meHTpars Menkux dactuil ¢ d = 0,3—0,65 MKM mpak-
THUeCKH He ompejessercsi. OgHaKo yske Iocjie pac-
MyCKaHUs JIUCTbEB Ha JEPEBBSIX U [0 TOJHOTO UX 06-
scteiennst (Masg 10 HIOHB) B IIpHU3eMHON arMocdepe
puKcupyeTcs TPaKTUYeCKN Bech AMAIIA30H PeTUuCTpu-
PyeMBIX dYacTHWI. 3areM B cepeauHe Jjeta (Wm0Jb)
B a3y 1BeTeHUsI U 3aBSI3KU IJIOJ0B (PUKCUPYETCS <UC-
yesHoBeHne» Meakoil (d = 0,3—1,6 MxM) m KpymHoli
(d > 4,0-7,5 vkm) dpakiuii 1pu  JOMUHUPOBAHUM
cpenueit (d = 1,6—4,0 mxm). C nacryiieHuem ¢asbi
mrofioHoIeHns (aBryct) cooTHoIeHne (ppakiuii BHOBb
npeTeplieBaeT M3MeHeHH:s: B IIpU3eMHON atMocdepe
YCTOHYINBO (PUKCUPYIOTCS MeJIKasg U CpeAHss (ppaxIfii,
TOT/Ia KaK KPYIHasl IPAaKTUYecK He 3aMeTHA.

B ¢a3y pacuBeunmBaHuS U OMAJaHUS JUCTHEB
(ceHTAGPD) ABHO JOMUHHUPYIOT 4aCTHIbI JUAMETPOM OT
1,6 mo 7,5 mxmM. IlepexoaHbiii mepuos K 3UMHEMY TIO-
Koo pacTeHuii 3anumaer asa Mecsna (OKTAGPb, HO-
a6pb). B a10 BpeMs (QUKCHPYIOTCA MHUHUMAaJbHasI
CYeTHas KOHI[EHTPAIWs IIPH3eMHOTO a3po30Jii BO BCEX
pa3MepHBIX HMHTepBataxX. Ho 3ateM HabmomaeTcs 3uM-
HUN POCT 3MUCCUN XBOHWHBIX JIepeBbeB U IMUQPUTHBIX
JIMIIAfIHIKOB, KOTOPDBIil CUJIBHO 3aTylLIeBbIBAJICS B Tell-
Jblit Tepuofa  (oTocHHTE3a He CTOJBKO BbIGpOCaMU
JINCTOTIAJTHBIX JIepeBbEB, CKOJBKO 3a CUET YKPYIHEHUS
A3pO30JIBHBIX YACTHUI[ B pe3yJbTaTe JeTHeH aKTUBU3A-
1uu TypOyJIeHTHOCTH B TOJIOTE Jieca.
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TaxkuM o6pa3oM, WCMOJB30BAHHBIN TpadudecKuit
TpueM BU3yaJTW3allii Pe3yJTbTaTOB CTATUCTHYECKOTO
aHaJM3a BPeMeHHOH 9BOJIONHNN CYETHOTO pacipeerie-
HUA a’po3oJiell B compsbKkeHHn ¢ (heHOJIOTUIeCKIMU
¢azamMu T03BOJIET TO-HOBOMY OIIEHUTh BO3MOKHBII
BKJIAJl JPEBECHBIX PACTeHUil B a’3pPO30JbHBIN KJIUMAT
Ha PErHOHAJIBHOM YDPOBHE.

Koppeasuuonnas ceaswo
MeKO0Yy memeonapamempamu U CHemHoil
KOHuenmpauueii pasmephoix pparxuuii
npu3emMmnozo a’apo3ons

Jlst BBIABJIEHUST XapaKTepa CBSI3M MeXXJIY MeTeo-
IapaMeTpaMH M CYeTHON KOHIleHTpalueil pa3MepHBIX
¢paxiuil MpU3eMHOTO a3p030Jid OBLI BBINOJIHEH KOP-
pessALuoHHbIN aHaau3. Ilo ero pesynbrataM BblzieJeHbl
nase rpymmsl yactuil (d = 0,3—2,0 u 2—7,5 MKM COOT-
BeTcTBeHHO). EcTh ciabast oTpUIaTeIbHAS KOPPEJISIIIsT
TeMnepatyp ¢ ¢pakuusamu 1-it rpynmer; ang 2-it Tpymn-
bl OHa ToJoKHUTebHA (Tabm. 2).

OmHAako He CTOWUT TTOHUMATD 3TH KOPPEJIAINH, KaK
yMeHbIIIeHNe KOHIIEHTPAINH MeJKUX (PpaKInii a3po30.1st
7 pOCT cojiepskaHnsA GOJNBIINX YaCTHI[ C YMEHBIIEeHIEM
TeMmnepatypbl. Koaddumuent koppenamnuu y 1-it rpyn-
IIbl CTAHOBUTCS OTPHUIIATENbHBIM JHUIMb C Y4eTOM JAaH-
HBIX 32 KOHell HOAGPsT u [eKaGpb (ecJu 3TH MecAIbl
y6patb, TO KO3(p(DUIUEHT MOJOXKUTENEH, KaKk U y 2-it
rpymnnsl). BosMokHO, B 3TOT mepuoji o6beM BBIGPOCOB
1-if rpymIIBI yBeIMYNIICS 110 MHBIM IPUYNHAM, HO TeMIle-
paTypa B KoHIle HOI6psi—aeKabpe TOHIKAETCI U B pe-
3yJbTaTe MBI BHUANM OTPUIATEIBHYIO KOPPEJIAIIO.
Ecmm sTo mpuHATH, TO HaJIMYHe OTPHIIATEJbLHON CBA3H
MeKIy TeMIepaTypoil U pOCTOM KPYIHBIX pa3MepHBIX
¢pakiuil KOCBEHHO CBH/ETEIBCTBYeT 06 yBeIUIeHUN
IIPO/IO/UKUTENbHOCTH SKU3HU a3P030JIell B MepHOl 3UM-
Hero II0KOos pacTeHMil. B mTore pacrer 4mcJio KPyIHbBIX
a3po30Jieil B KAKJIOM Pa3MEpPHOM /Halla3oHe JHaMer-
POB YacTuIl. ITO OYeHb I0XOKe Ha 3((eKT JoMUHO,
KOrJ[a BOJIHA YKpyIHeHus (KoaryJ/isiuu) 4acTull mepe-
XOJUT M3 OJHOTO Pa3MepHOTO JHAIla30Ha B COCETHIUI.

Asposoavnvie agppexmor npu darvnem
U pezuoHaIbHOM nepeHocax:
anoMaAILHOCMD AIPO3ONLHOZO NOASL

[l olleHKW COOTHOIIEHWIT KOHIleHTpaImii dpak-
Uil a3po30Jist OGbLIN PacCYUTAHBI K03(PUINEHTHI KOp-
pensaumn  (ta6r. 3). Anammsupys TaGimiy, MO>KHO
3aMeTHTh, YTO MO B3aMMHOIl KOPPEJSAINU pa3MepHbIe
dpakiun gendarcs Ha aBa 6joka. IlepBblit o6pasytor
yacrunesl ¢ d = 0,3—0,4; 0,4—0,5; 0,5-0,65; 0,65—0,8;
0,8—1,0; 1,0~1,6 u 1,6—2,0 MmxM, a Bropoil — ¢ d =
= 2,0-3,0; 3,0—4,0; 4,0—5,0 u 5,0-7,5 Mmxm. Ilpu
39TOM BHYTpU 3TuUX OJOKOB HaGJIOJaeTCsI BBICOKAS
NOJIOKNUTENbHASI B3aUMHasl Koppessauuss (BblaeeHo
B Ta6J1. 3 MOy KUPHBIM).

IIpoBepka HaaM4UsA CBS3U CUYETHBIX KOHIIEHTPA-
nuil aspososieil pasHBIX pasMepPOB C MeTeollapaMeTpa-
MHI C TOMOIIBIO MOJEJN MHOKEeCTBEHHOH perpeccun
(3aBHCHMOCTD KOHIEHTpAllUU KaskAoH dpakuuum ot
BCeX TOTO/HBIX NEPEMEHHBIX cpasy) Oblia 6e3pesy.ib-
TaTHa — K03((PUIMEHTH! JeTepMUHAINN OBLIN HU3KH-
Mu. BiiioyeHume B pacyeThl MOTOAHBIX MapaMeTpOB
¢ smaroM (3aflep:KKOil) TaKyke He BBIIBUJIO 3HAYHMBIX
KoppeJsinuii. Ho mpu aToM BBISIBUJIOCH OJJHO CTPaHHOE
06CTOSITEIbCTBO: B UTOTOBBIX JAHHBIX OOHAPYKUJIOCH
TOBOJTBHO MHOTO 3HAYUTEJIBHBIX CKAYKOB CYETHON KOH-
LeHTpallul IIPU3eMHOro aspososisa. Ha puc. 4 (us.
BKJIaJKa) 9TH CKauyKM TOKa3aHbl B BHE IMHKOB C OT-
MeTKaMU BBIIIE JIMHUH, IPEICTABJECHHON CKOJIb3SIINM
cpenuuM. JlaHHBIE THKKA HE CBSI3aHBI C IOTOJHBIMU
YCJIOBUSIMH, HO TPH 3TOM BHOCST [JOBOJBHO CYIIECT-
BEHHBI BKJAJ B CTAaTHCTUKY. Kakasi-To BpeMeHHas
MEPUOINYHOCTh B HUX OTCYTCTByeT. OMHAKO ecJi pac-
CMaTpUBaTh BBISBIEHHOE OGCTOSTENBCTBO B COIPSIKe-
HUU ¢ JUHAMUKOH paclpe/iesleHNsT a3po30JIbHBIX (Ppak-
nuil B pasjamyHble (eHoJorHYecKkue haspl, TO YBeJH-
YeHWe CYETHOI KOHIIEHTPAI[MH KPYMHBIX a3po30Jiei
UIeT 3a CYET arperupoBaHUsI MEJKUX YaCTUI[, POCT
KOHIIEHTPAIINU KOTOPBIX, B CBOKO O4Yepeilb, 0OYCIOBIEH
uX u3OBITOYHON TreHepaiineil B Xoze HOTOCHHTe3a
B TEILIBIN MEPHUOI.

Ta6aunma 2

KOppeJIﬂHI/II/I IOTOHBIX NME€PEMEHHBIX CO CYETHBIMU KOHIEHTPAIlUAMU a:—)posoJIeﬁ Pa3J/IMYHBIX Pa3MEpPHbIX d)pammﬁ

d, MKM
Mereo- 1-a rpymnma 2-g Tpymnia
napameTp -
0,3—0,4 | 0,4—0,5 |0,5—0,65(0,65—0,8| 0,8—1,0 | 1,0—1,6 | 1,6—2,0 | 2,0—3,0 | 3,0—4,0 | 4,0—5,0 | 5,0-7,5
T -0,13 -0,20 -0,35 0,42 0,41 -0,27 0,12 0,51 0,49 0,34 0,31
Tin -0,15 -0,21 -0,35 -0,43 -0,42 -0,29 0,07 0,45 0,42 0,28 0,25
T inax -0,10 -0,17 -0,31 -0,39 -0,37 -0,23 0,17 0,56 0,53 0,38 0,36
Py 0,12 0,16 0,27 0,32 0,30 0,19 -0,06 -0,31 -0,28 -0,10 -0,12
P 0,12 0,17 0,28 0,33 0,31 0,19 -0,07 -0,33 -0,29 -0,12 -0,13
U 0,05 0,06 0,05 0,03 0 -0,06 -0,21 -0,35 -0,37 -0,32 -0,36
vV 0,01 -0,01 -0,05 -0,08 -0,09 -0,05 0,11 0,29 0,30 0,26 0,23
Tq -0,13 -0,19 -0,34 0,42 -0,41 -0,28 0,09 0,46 0,43 0,28 0,25
RRR -0,06 -0,06 -0,08 -0,09 -0,08 -0,06 -0,02 0,01 -0,03 -0,08 -0,09
sSS 0,27 0,33 0,45 0,52 0,51 0,43 0,15 -0,24 -0,29 -0,23 -0,22

IIpuMmeuanue. MereoJaHHble UMIOPTHPOBaHbl ¢ caiita https://rp5.ru/Tloroga_s_KoskeBuukoBo, ToMcKasi_o6JacThb.
T — rtemmepatypa; P, — arMocdepHoe maBiieHHe Ha YpoBHe cTaHIUN; P — aTMocdepHoe TaBileHHe, NpHBeJeHHOE K CpeIHEMY
ypoBHIO Mops; U — oTHocuTe bHAsI BJAXKHOCTb; V'V — ropusoHTajJbHasl JaJbHOCTb BUAUMOCTH; Tq — TeMIiepaTypa TOYKH POCHI;
RRR — KoM4ecTBO BBIIABIINX OCAJKOB; SSS — BBICOTa CHESKHOTO IIOKPOBA.
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Ta6auima 3

Koppesiust Me:kay cYeTHBIMH KOHIEHTPAIMSMH Pa3NYHBIX pa3MepHbIX (pakuuii aaposo.eit

d, MKM

0,3-0,4
0,4-0,5 0,99 1

0,5-0,65| 0,94 0,97 1

0,65-0,8| 0,89 092 0,98 1

0,8—1,0 0,87 0,90 0,9 0,99 1
1,0-1,6 08 086 091 094 097
1,6-2,0 073 0741 0,70 0,74 0,76
2,0-3,0 029 024 018 0,16 0,21

3,0—4,0 0,09 0,04 -0,01 -0,02 0,03
4,0-5,0 -0,02 -0,05 -0,07 -0,06 -0,03
5,0-7,5 -0,01 -0,04 -0,06 -0,05 -0,02

3uMoii Xe ydacTue JICTONAJHBIX /lePEBbEB B Te-
Hepalun BTOPHUYHBIX OPTaHMYECKUX aspo30Jieil OTCyT-
CTBYeT, T03TOMY BKJaJ OUOTEHHBIX JIETYYNX BTOPUY-
HBIX OPraHWYeCKUX a’po3osell B 3MMHee aspo30JbHOe
moJie HaJ obcepBatopueil «MDoHOBag» MOJIHOCTHIO KOH-
TPOJIUPYETCST XBOWHBIMHU [IEPEBBSIMU W AMU(UTHBIMU
gunmafinnkamu. Ha aToM ¢Qone 3uMHEe U oceHHIUe
BCILTECKU U3GBITOYHOII KOHIIEHTPAIUST a3p0o30Jeil Mo-
TYT HPONCXOJUTb 3a CYeT KaK JIOKAJTbHBIX HCTOYHU-
KoB [12], Tak u JajabHETO TepeHoca.

B xostoaubIi ce30H (OKTSI6Pb — MapT) BEPOSTHOCTh
IepeHoca BO3AYNIHBIX MacCc M3 3aCyIUINBOTO TIosica
K fory ot Poccun B rpanumax 40—50° c.mr., 50—80° B.1.
(Kazaxcran u cesep Apaso-Kacmuiickoro apuaHoro
pernoHa) 3HAUNTEJNBHO BBIIIE, 4eM B TEIUIBIH Ce30H
(anpenb — centabpp) (puc. 5, uB. Bkaagka) [9, 15].
CrrefoBaTeIbHO, TOJHOCTBIO HMCKIOYATD BJIUSHHUE MU-
HepaJbHOTO a3p030Jid HeIb3sd, HECMOTps Ha TO HUTO
[0 [aHHBIM CIYTHUKOBBIX u3Mepenuii (Aqua-AMSR)
B 2022—2023 rT. B XOJOAHBINl TIEpPHOA B YKA3aHHOM
3aCYIITMBOM peTHOHe YBIAKHEHHOCTh MOYBBI ObLIa
3HAYNTe/IbHO BBIIIE, YeM B TelLibii ceson (puc. 6).
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Puc. 6. Bapmammu cyTo4HOIl BJIa)KHOCTH IIOYBBI B TIE€PHOJ
¢ 01.07.2022 r. mo 30.06.2023 r. B rpanunax 40—50° c.m.,

50—80° B.z1. (3acymuIuBEIii MosIc K 1ory or Poccun) 1o JaHHBIM
CIYTHUKOBOTO 30HAMpoBaHus (Aqua-AMSR)

Hamo 3aMeTUTb, 4YTO BBICOKasd IIOBTOPAEMOCTb
JaJIbHUX TIIepexo/J0B U3 ApaHO-KaCHHﬁCKOFO permoHa
JIa€T OCHOBaHNE pacCMaTpuUBaTb €ro B KadeCTBE€ OCHOB-
HOI'0 BHECE30HHOI'O0 HCTOYHHKa IIPUBHOCa MeJIKOIt

0,3-0,4]0,4-0,5 [0,5-0,65]0,65-0,8[ 0,8-1,0 [ 1,0-1,6 [ 1,6-2,0[ 2,0-3,0[ 3,0-4,0 [ 4,0-5,0[ 5,0-7,5
1

1
0,88 1
0,40 0,76 1
0,20 0,58 0,94 1
0,08 0,38 0,72 0,86 1
0,11 0,41 0,76 0,90 0,97 1

¢pakuun aspososeil, MOCKOJIbKY B YCIOBUAX ITyCTBIHU
a’p030JTb TIOCTOSTHHO TeHepHpyeTcs IOJCTUIAoNIei
TMOBEPXHOCTBIO W PACTIPOCTPAHAETCS KOHBEKTUBHBIMU
u BuxpeBbiMu noTokamu B AIIC u B gasbHeiineM ¢ BbI-
COKOI1 BeposTHOCTBIO B Tpomocdepy [16, 17]. Takoe
BHece30HHOe BiHMsAHNE Apaso-Kacmuiickoro peruona
3aTyIeBbIBaeT Kose6auus (HPaKIMOHHOTO COCTaBa 4ac-
THI[ B a3PO30JbHOM ToJie Haja obcepBaTopueit «DoHo-
Bag» B Iepuoj Kak JerTHell Bereranuu (B MeHbLIell
CTeIleHN), TaK U 3UMHEro IIOKOS JPEBECHBIX pacTeHuit
(B BBICOKOIT cTemenn). OaHako Gojlee TOYHas OIleHKA
BJIUSHUS JIPEBECHON PACTUTENBHOCTH HA COOTHOIIEHTE
JloJieli MUHePaJbHOTO U OPTaHWYECKOTO adpP0o30Jell Mo-
JKeT OBITHh IOJIydeHa MO WTOTaM aHAIM3a XUMHYECKOTO
cocTaBa 1mpo6 aspo30Jist Pa3IuIHbIX (ppakiuii.
Ort/esibHOTO 06bsICHEHNS TPEGYIOT BeCeHHe-TeTHIE
aHOMAJIbHbBIE YBEJIMYEHUsSI CIETHOI KOHIIEHTPAIIUU aspo-
30mbHBIX ppakuuii 0,3—0,4..1,6—2,0 mxm (cMm. puc. 3).
PasButne Typ6yJIeHTHOCTH B IPH3EMHOM CJIO€ BO3IyXa
oTipesiesIsieTcs TPAIUEHTOM M CYTOYHBIM XOJOM TeMIle-
paTyphl B JlesITeJbHOM cJioe. B Jiecy ke posib JesTesb-
HOIl MMOBEPXHOCTH TePEXOAUT K KpoHaM. B scHyio To-
TOJIy TIOBEPXHOCTb KPOH CHJIbHO HArpeBaeTcd 3a cyeT
MPpUTOKA COJTHeYHOI paauarimu. [Ipu 3TOM HarpeB Jec-
HO#l pacTUTEJbHOCTH W3-3a HEOJHOPOJHOTO pacipeje-
JIEHUSI COJTHEYHOIl paJMalliél ¥ TeMIepaTtyp B IOJIOTe
smeca GyneT MEHSATbCS Ha PAa3HBIX YPOBHIX [PEBO-
crost [18]. IloatoMy Takoe pacmpefesieHHe TeMIEpPaTyp
co3aeT 6JaTONPUATHBIE YCJIOBUS /IS PA3BUTHS KOH-
BeKIINN W TypOYJEHTHOCTH B KPOHAX JepeBbeB. IJTO
JIOJDKHO TIPUBOANTH K YBETWYEHWIO CKOPOCTH TYpOy-
JIEHTHOTO OCAKJEHUS a’po30Jieli W YMEHBINEeHUI0 UX
CUYeTHOIl KOHIIEHTPAIUU B TPHU3EMHOM CJI0e BO3[yXa.
O[HaKo B OTMEUEHHBIX CIydasiX HabrojaeTcst o6paTHast
KapTtuHa. [Ipeanonaraercs, 94To JaHHOE 0O6CTOSTENbCTBO
BBI3BAHO JIEHCTBUEM CHJI PaJHOMETPUYECKOI TIPUPOJIBI,
MPENATCTBYIOMUX TyPOYJEHTHOMY OCAKIEHUIO a3P030-
Jefl W WHUNUUPYIOINX CyOBEePTUKAJIBHBIE IBIKEHUS
aspososiell mpoTuB cubl TskectH (poTodopeTnyeckast
neutatms [14, 19, 20]). Tlpu sTOM Hamuume TeMIe-
paTypHOIl U paJMaIliOHHO CTpAaTH(UKAIUUA B TOJIOTe
JIETHETO Jieca MOJKET BBICTYHATh CBOeOGPA3HBIM TPUT-
repoM, 3allyCKaloIUM IPOIECChl PAaJNOMETPHYECKOTO
¢orodopesa, mposiBIEHNEM KOTOPOTO MOTYT CJIYKUTH
JIeTHUE aHOMaJbHble BCILIECKH CYETHOI KOHIIEHTpa-
U aspo3oseil. 3UMOH >Ke POCT CYETHOH KOHIIEHT-
paIy MeJKOTO a3po30Jis OO6YCIOBIEH AEeUCTBUEM CHJI
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panoOMeTpUYecKOil TPUPOABl, MHUINPOBAHHBIX (DU3H-
YeCKIM CBOICTBaMH CHE)KHOTO MOoKpoBa. OHH BO3HH-
KafoT TOT/Ja, Korjaa TypOyJIeHTHas ceJNMEHTAINs aspo-
30jeil okasbIBaeTcs y:ke HeapeKTHBHOIH, a TpaBHUTa-
nnoHHas eme HeadpdextuBHa. [lpyrumMu cjioBaMH,
Bo3HUKaeT A1 y3nOHHO-TPABUTAIIMOHHOE PABHOBECHE,
IIPH KOTOPOM YaCTHIIBI B TI0JI€ YXOJSIIETO OT CHEXXHOTO
HOKpPOBa MH(MPAKPACHOTO uaJIydeHus sasucaior (eBu-
TUPYIOT) HajJ HHUM. JTO YBEeJMYUBAET BPEMs >KU3HU
Mesnkux dpakiuil aspososis (B HallleM CJIydaer 3To
YyacTHIbl B pasMepHoM uHTepBane d = 0,3—2,0 MKM),
YTO BelleT K POCTY WX CUETHOW KOHIIEHTPAIIUU B TIPHU-
3eMHOM CJIO€ BO3[IyXa.

3akjaoueHne

CpaBHeHIIe pe3yJIbTaTOB HEIIPEPLIBHBIX U3MepeHuit
CUETHOTO paclipe/ieJieHNsT IPU3EMHOTO a3p030JIs1 BO Bpe-
Mst JsietHell Beretauuu (Temibiii mepuos (GoToCHHTE3A)
u 3uMHero 1oKost (xoJoAHbiil mepnon ¢doTocuHTE3a)
JIPEBECHBIX pACTeHUil B IIMPOKOM [HMalla3oHe pasMe-
poB dactuil Ha ob6cepBatopun «®Donosas» CO PAH
(Tomckag o6macte) B mepumoxn ¢ 01.07.2022 r. mo
30.06.2023 r. BBIIBUJIO NAPAJOKCAIBHYIO CHTYAIUIO,
KOTJa cYeTHas KOHIIEHTPAINS a3PO30JbHBIX YaCTHUI]
B uHTepBasie auameTrpoB 0,3—2,0 MKM oKa3zajach Cy-
IleCTBEHHO BbIIIE 3MMOIl, yeM JietoM. /lokasbiBaeTcs,
YTO BBIABJIEHHBIN (heHOMeH 06YCIOBIEH /eficTBHEM CHI
pajinoMeTpUYecKoil IPHPOJLI, B YACTHOCTH CHETOBBIM
¢orodopezoM. IATU CUIBI MOTYT KOHKYpPHPOBATDH
¢ JeficTBHEM CHJI TPABHUTAINH, o6ecTieunBasg TeM CaMbIM
YCIOBHA [JI JIEBUTAIUM YaCTHI[ HaJ CHEXXHOH TIo-
BEPXHOCTBIO B IIPU3EMHOM CJIO€ BO3/yXa, YBEJMYNBas
BpeMsd TpeObIBAHNA M POCT CYETHOH KOHIIEHTPAIINI
yactuil ¢ d = 0,3—2,0 mxMm. OdueBuHO, YTO 3TO Oy/€T
BJIMATb HA PaJUallOHHbII 6aaHc 3UMHel arMocdephl,
7 TI03TOMY BePTHKAJbHDIE IBIKEHHS YacTHI[ TOJ [Jeii-
cTBHEM (DOTODOPETHUECKUX CHJI JO/LKHBI YUNTHIBATHCS
IIPU TIOCTPOEHUM TPAHCIOPTHBIX MoJieJieil BepTHKAJIb-
HOTO TlepeHoca a3po3osell B HIDKHeH Tpomocdepe.
Kpome Ttoro, paamomerpudeckuii ¢orodopes, Hapary
C JAJbHUM II€PEHOCOM IIpuMeceil B cocTaBe BJIaroHe-
CYIINX BO3AYIIHLIX Macc, MoKeT OOOCHOBAaHHO pac-
CMaTpHBaTbcAd KaK OAWH W3 MOTEeHINATbHO 3HAUNMBIX
MeXaHM3MOB BePTUKAJILHOTO ITlepeHOCca a3po30Jieii B Ipu-
3eMHOI aTMocepe Tpu HGOpPMHUPOBAHNY 3UMHETO a3PO-
30JIBHOTO T0JIsT Hajl o6cepBaTopueil « DoHOBasI».

MDunaHcupoBaHue. llccienoBaHne IPOBOAMIOCH
B pamkax roczaganusg MOA CO PAH. TpaekTtopHblit
aHaJN3 BBIOJHEH pu puHaHCcoBol noagepskke PITHI
u HHOU (mpoert Ne 20-55-56028).

Crnucoxk Jureparypsl

1. Kulmala M., Suni T., Lehtinen K.E.J., Dal Maso M.,
Boy M., Reissell A., Rannik U., Aalto P., Keronen P.,
Hakola H., Bdck J., Hoffmann T., Vesala T., Hari P.
A new feedback mechanism linking forests, aerosols, and
climate // Atmos. Chem. Phys. 2004. V. 4, N 2. P. 557.

2. Kulmala M., Riipinen I., Kerminen V.-M. Aerosols
and climate change // From the Earth’s Core to Outer

1076

10.

11.

12.

13.

14.

15.

16.

Space / 1. Haapala (eds.). Berlin, Heidelberg: Springer,
2012. P. 219-226.

Tenmioxoe M.II., Benan b./]., Cumonenxos /[.B., Mu-
xaunoe B.F. dopMupoBaHne BTOPUYHBIX OPraHIMYECKUX
aspo3oJiell Ha TIOBEPXHOCTH XBOM U WX IOCTYILIEHIE
B IOJIOT 3UMHEro Jieca MOJ BO3/eficTBUEM paJHOMeTpH-
wyeckoro ¢orodopesa // Onruka at™Mocd. U OKeaHa.
2022. T.35, XNe5. C.369-375. DOI: 10.15372/
A0020220504; Tentyukoov M.P., Belan B.D., Simo-
nenkov D.V., Mikhailov V.I. Generation of secondary
organic aerosols on needle surfaces and their entry into the
winter forest canopy under radiometric photophoresis //
Atmos. Ocean. Opt. 2022. V. 35, N 5. P. 490—496.
Jlec. Tlpupoma Poccum: mopran. DiexktpoH. man. HUA
«IIpuponusie pecypcbi». M., 1999. URL: http://
www.priroda.ru/regions/forest/  (mara  oGpauieHus:
08.02.2024).

Glasius M., Goldstein A.H. Recent discoveries and fu-
ture challenges in atmospheric organic chemistry //
Environ. Sci. Technol. 2016. V. 50. P. 2754—2764. DOI:
10.1021/acs.est.5b05105.

Peiiuelas J., Staudt M. BVOCs and global change //
Trends Plant. Sci. 2010. V. 15. P. 133—144. DOI:
10.1016/j.tplants.2009.12.005.

Soo J.-Ch., Monaghan K., Lee T., Kashon M., Har-
per M. Air sampling filtration media: Collection effi-
ciency for respirable size-selective sampling // Aerosol
Sci. Technol. 2016. V. 50, N 1. P. 76—87. DOI: 10.1080/
02786826.2015.1128525.

IO¢a B.A., T'ypsuu FO.M. TlpuMeHeHIe MeIHAHBI 1 KBap-
TUNell [ OLeHKU HOPMAJIbHBIX U aHOMAJbHBIX 3HAUE-
HUIl TeoxuMuueckoro mous // Teoxumus. 1964. Ne 8.
C. 817—-824.

Shukurov K.A., Simonenkov D.V., Nevzorov A.V.,
Rashki A., Hamzeh N.H., Abdullaev S.F., Shuku-
rova L.M., Chkhetiani O.C. CALIOP-based evaluati-
on of dust emissions and long-range transport of
the dust from the Aral-Caspian arid region by 3D-
Source Potential Impact (3D-SPI) Method // Remote

Sens. 2023. V.15, N S5. P.2819. DOI: 10.3390/
rs15112819.
Draxler R.R., Hess G.D. An overview of the

HYSPLIT_4 modeling system of trajectories, dispersion,
and deposition // Aust. Meteorol. Mag. 1998. V. 47.
P. 295—308.

Shukurov K.A., Chkhetiani O.G. Probability of trans-
port of air parcels from the arid lands in the Southern
Russia to Moscow region // Proc. SPIE. 2017. V. 10466.
P. 104663V. DOI: 10.1117,/12.2287932.

Eesceesa H.C., Keacnuxosa 3.H., Kawupo M.A., bBam-
manosa A.C. CoBpeMeHHBIII 20J10BbIil MopdosuTorenes
XOJIOJHOTO TIepPHOJIa ToJa Ha IOr0-BOCTOKE 30HBI MOATANUTH
3amagno-Cubupckoii pasaunbl // TeocdepHble mccieno-
Barmsa. 2017. Ne 2. C. 6—13.

Xopeam JI. KucmnorHbiit poxas / nox pex. 10.H. Mu-
xaiimoBckoro. M.: Crpotiuzgat, 1990. 80 c.

bepecnes C.A., Koeanres D./l., Kouneea JI.b., Pyn-
xoe B.A, Cyemun II.E., Yepemucun A.A. O BO3MOKHO-
ctu dorodopeTnuecKoil JeBUTAIINN YacTHI[ B cTpaTtocdepe
// Omruka atmocd. u okeama. 2003. T. 16, Ne 1.
C. 52-57.

Cosemcko-amepuxanckuli SKCIepIMeHT 10 U3YYeHIIO apuj-
Horo asposossa / mox pex. I.C. Tomuupira. CII6.: HIIO
«Taiipyn», 1992. 208 c.

Cunmonoea I'.B., Karawnuxoea /[.A., Mapxenrosa A.H.,
bondapenxo A.C., [lasvidoxuna A.E. Bapuaiun usoror-
HOTO COCTaBa KHCJOPOAa U BOAOPOAAa B aTMOCGHEPHBIX
ocagkax B T. Tomcke (2016—2020 rr.) // Omuruka at-
Mocd. u okeana. 2023. T. 36, Ne 7. C. 595—601. DOI:
10.15372,/A0020230709.

TentiokoB M.II., Tumymes /I.A., Cumonenxosn /I.B. u ap.



17. I'nedsep E.B., I'panbepe H.I., Yxemuanu O.I. lunaMuka 19. Kouneea JI.b. Mukpodusuiyeckie ONTHYECKIe XapaKTe-

BO3/lyXa BOIM3M IIOBEPXHOCTU IIOYBBI U KOHBEKTHUBHBII puctuku u Qorodopes aTMocdepHBIX aspo3osel: aBTO-
BBIHOC asposoust // MsB. PAH. ®@us. arMocd. 1 oKkeaHa. ped. auc.... kauxa. ¢us.-Mar. Hayk. Exarepun6ypr,
2010. T. 46, Ne 1. C. 35—47. 2007. 24 c.

18. Anexcees B.A. CseroBoii pexxuM Jeca. JI.: Hayka, 1975. 20. Chernyak V., Beresnev S. Photophoresis of aerosol par-
225 c. ticles // J. Aerosol. Sci. 1993. V. 24, N 7. P. 857—866.

M.P. Tentyukov, D.A. Timushev, D.V. Simonenkov, B.D. Belan, K.A. Shukurov, A.V. Kozlov. Dy-
namics of fractional of aerosol in the surface air of the boreal zone of Western Siberia (based on observa-
tional at the Fonovaya observatory). Part 1. Comparison of the periods of summer vegetation and winter
dormancy of woody plants.

The article presents statistics on the size distribution of aerosol particles during the summer vegetation and
winter dormancy of woody plants at the size Fonovaya observatory of the TAO SB RAS (Tomsk Region) from
July 1, 2022, to June 30, 2023. The analysis of the ratios of aerosol fractions revealed a paradoxical situation,
where the count concentration of aerosol particles 0.3—2.0 pm diameter turned out to be significantly higher
in winter than in summer. A phenomenological model is suggested which describes this effect as a manifestation
of the action of radiometric forces.

Junamuka (p)pakUHOHHOTO pacipe/iejeHus a3po30Jeil B IPU3eMHOM BO3AyXxe GopeasbHoii 3oubl 3anaaHoii Cubupu... 1077



6-10° - 10-10°
: 6-10°
2-10°
0
2.10° L T25410°
1105 ; 15-102
i 5-10%
E( 0 3 b e - s a8 0
= 10-10* 6 T 10-10%
6102 ;
- : . Faln . A:E “
Z 18 SR il =J3._,g~j.' ke, 23R |
6-102 * ! NnA COH /A OMpAnMUalA
5.10° | . = 2-10? 7
O ik M A ' 0 A
VinA C O H [ 5i ®MpAnM Viulin VinA C O H [ 5i ®MpAunM Viulin
2022 r. 2023 1. 2022 r. 2023 1.
2 3

Puc. 4. Ce3oHHbIE aHOMAJbHbBIE BCILTECKH C OTMETKAMU BBIIIe KPACHOW JIMHUM, CYETHOH KOHIIEHTPAIUU OTAEeJbHBIX (hpaKImil aT-
Moc(ePHOTo aspo30Jis, TPeCTaBIeHHON cKoIbagmteii cpeaneii: a — d = 0,3—0,4; 6 — 0,4—0,5; ¢ — 0,5-0,65; 2 — 0,65—0,8; 0 —
0,8—1,0; ¢ — 1,0—1,6; .x — 1,6—2,0; 3 — 2,0-3,0; u — 3,0—4,0; ¥ — 4,0-5,0; 2 — 5,0—7,5 MKM

C.II. C.III.
45° b 45°
40 40
35t o3 oy
63
40
45 45 25
40 ¢34 40 I Iy
35 | 135 I
. H 10
6,3
5 4,0
45 145 2.5
40 40 e
35 35 ’
1,0
45 45
40 40
35 35
onl e \ -

10°3.0. 0 10 253545 55°B.a4. 10°3.10. 0 10 25 3545 55°B.a. 10°3.4. 0 10 253545 55 65°B.1.
K b/ M

Puc. 5. CpexHeMecsuHasi perHOHaIbHAsI BEPOATHOCTD TlepeHoca BO3AyImHbIX Macc B npenenax AIIC k HmwxkHeil Tporocdepe (100—
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