—the discovery of stratospheric aerosol layersnfrgpace FOR THE FIRST TIME and
substantiation of their volcanic origin.
The beginning of the author’s work on the relateabfems of the nature of aerosol pollution
of the atmosphere (ecology) and their impact omaie change dynamics coincided with the
beginning on September 21, 2017 of the activityhef Agung volcano in Bali, which recalled the
pioneering work 55 years ago associated with theeseolcano. The consequences of the eruption
of the Agung volcano in 2017 have yet to be assesERis work presents the approaches and
results of studying the effects of the prolongagp&on of Agung volcano from February 18, 1963
to January 27, 1964. Climatologists and meteorstsgecorded that the temperature of the Earth in
1963 decreased by 0.4 degrees Celsius.
The reported study was funded partially by RFBRoading to the research projects 18-01-00609, 17-
01-00220.
1. Asaturov M.L., Budyko M.I. et al.. Volcanoeg,atbspheric aerosol and Earth's climate. Leningrad:
Hydrometeoizdat. 1986. 256 p.

2. Sushkevich, T.A. On the history of the firstesttific experiment on remote sensing of the Eartla snanned
spacecraft // Modern problems of remote sensingeEarth from space. 2008. Issue 5. Volume 11B-3
322 (in Russian).

3. To the 55th anniversary of the discovery oftespheric aerosol layers from space: volcanoeshmate
problems (Dedicated to the 65th anniversary okblelysh Institute of Applied Mathematics and its
achievements in manned cosmonautics) // PrepriaKRAS. 2018. N 125. 32 p.

YepHbIn yrnepoa B npuseMHon atmocdepe B panoHe [llevopo-
UINbIYCKOro npupoaHoro 6uocdepHoOro 3anoBegHUKa

Bunorpaznosa A.A.* (anvinograd@yandex.ruloneiikus B.M.', Bacuisesa A.B.%,

CmupHOB H.C.z, Usanosa F0.A.L

YWnemumym @usuxu ammocpepor un. A.M. O6yxoea PAH, Mviocesckuii nep. 3, 11901 Mocksa, Poccus
2[Tewopo-Hnvruckuii 2ocydapemeennbiii npupodnsiii Guocgepnsiii 3anoednux, yi. Janunoi 8, 69436 Axwa,
Tpouyxo-Ilewopckuii p-u, pecn. Komu, Poccusa

B Poccun B TpyAHOIOCTYIMHBIX yIaJ€HHBIX pallOHaX IMOYTH HET CTAHIIU, T TIPOBOIUIICS OBl
KPYTIJIOrOIMYHBI MOHUTOPHHT coziepxaHusi B atmocdepe deproro yriaepozaa (black carbon — BC).
Opnnako BC sBnseTcs BaKHBIM KIMMaTOOOpa3yronuM (akToOpoM, BIUSIOMIUM Ha pagualidOHHBINA
atMocepHblii  Oamanc. B centssOpe 2017 roma Obl1 HayaT HENPEPHIBHBIM MOHUTOPHHT
koHueHTpaun BC B mpuzemHoM Bo3nyxe Ha Tepputopun Iledopo-Mnbruckoro mpupoaHOro
ounocdepHoro 3amoBegHHKa BONMM3M moc. fkma, pecnyOnnka KoMu — mpumepHbIE KOOPIUHATHI
MyHKTa HaOmoaeHu 62° c.a., 57 B.a. OT60p 1po6 aTMochepHOro a’po30jsi MPOU3BOAUTCS Ha
MEPXJIOPBUHUIIOBEIE (DUIBTPHI KXKABIA J€Hb, JIUTEIBHOCTh JKCIO3UIUN (DUIBTPAa OJHU CYTKH.
WN3mepenust conmepxanuss BC B oOpasmax u mepecu€r B KoHmeHTpauuro BC B Bo3zmyxe
MIPOU3BOJIATCS MO TOTJIOMIEHUIO BUAMMOIO CBETa Ha CHEIUAIBHOM obOopyaoBanuu B MDA uM.
AM. ObyxoBa B Mockse [1]. B mannoit pabote mpeacTaBiacHbI pe3yabTaThl TAKMX HEMPEPHIBHBIX
HabmoaeHuit ¢ okTs6ps 2017r. mo centsa6ps 2018r.

B xononHy0 MoJ0BUMHY roja cpelHue 3HaueHus KoHieHTpauuu BC B mpu3zeMHOM BO3ayxe
(ILTFOC-MHHYC CTAaHIapTHOE OTKIOHEHHE) cocTaBmsiioT (296 + 172yr/m® u (175 + 82)ur/m B
nocenke SfIKma W BHE €ro, COOTBETCTBEHHO. TakuM 00pa3oM, MOXXHO HPEINOJOXKUTh, YTO
JIOKAJIbHBIE HMCTOYHHKK camMoro rmocenka oOecneunBaroT mpumepHo 120nar BC B kyOomerpe
Bo3ayxa [2]. AHanmu3 TpaeKTOpHil mepeHoca BO3AYIIHBIX Macc (BM) Kk myHKTY HaOIOACHUI
MOKa3bIBaeT Hambosee BepOsATHBIC yaalneHHbIe ucTouHukn BC B BO3ayxe B pailOHE 3alOBEIHHUKA.
PaccmarpuBanuchk oOpaTHple TpaekTopuu mepeHoca BM, paccumTaHHBIE ¢ TOMOIIBIO MOJETH
HYSPLIT u pannueiMm peananuza NOAA wa caitre (http://www.arl.noaa.gov).YuursiBaauch
artpornorennsie amuccud BC B atmochepy (EDGAR v.4.3.111a 2010)u sMuUCCHH OT TIPUPOAHBIX
noxkapoB (6a3za ganubix GFED —nomecsiuHo). AHTPOIIOTEHHbBIE 3MUCCHH Majl0 MEHSOTCS TOJl OT
roga, TOrJa Kak »OJMHCCHUM OT TIOKapoOB XapaKTEPU3YIOTCS CUJIBHBIMU  MEXTOJOBBIMH,
BHYTPUTOJIOBBIMA U TPOCTPAHCTBEHHBIMU BapualusmMu. Hawnbonee 3HauMMble OIS M3y4aeMOro
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paiiona anTpornoreHHsie ucrounuku BC B Bo3myxe pacmonoxensl He pgamee 500 kM — 3T10
WHAYCTpUAJIbHBIE IEHTPHI, TOpoJla M TPAHCHOPT LEHTpalibHOro Ypana, Ilepmckoro xpas,
Yamyprun u pecnyonuku Komm, a Takke MNpeANnpusATHS M YCTAHOBKM HedTe- W Tra30J00bIvH,
pacnosioxenubie B SHAO u XMAO. Takxke paccMaTpuBaioCh BIHMsSHUE JICTHHX mMoxapoB 2018
rojia Ha coaepxanue BC B uzyuaemom Bo3ayxe.

Cpennune (o mecsiam) 3HadeHus KoHmeHTpaiuun BC B Bo3ayxe B paiioHe 3amoBeIHHKA
XOpO1I0 COOTBETCTBYIOT CIIyTHUKOBBIM JaHHBIM, 0000IICHHBIM Ha caire
(https://giovanni.gsfc.nasa.gov/giovannitp nanneim peanamuza MERRAZ2.0. Dto mokassiBacT
Pa3yMHOCTh TOJTYYEHHBIX PE3YJIBTaTOB M MOXET CIIYKHTh KOCBEHHON MHTEPKATHMOPOBKOW JaHHBIX
W3MEPEHHH B CITYyTHUKOBOW MH(OpPMAIIUH.

PaboTa BBIMOMHANACE ITPH YacTHUHOH moanepkke PODU (rpant Ne 17-05-00245).
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Black carbon in near-surface atmosphere in th e region of Pechora—llych
nature biosphere reserve

A.A. Vinogradova (anvinograd@yandex.ru), V.M. Kopeikim.V. Vasilevd,

N.S. Smirno¥, Yu.A. lvanova
!A.M. Obukhov Institute of Atmospheric Physics FBASyzhevskiy per., 119017 Moscow, Russia
’Pechora-llych Nature Biosphere Reserve, Yakshasi&us

There are almost no points where monitoring of lblearbon (BC) in the atmosphere has
being carried out all year around in remote hardeich Russian regions. However, BC is essential
atmospheric component affecting radiative balamzkdimate. In September 2017 the continuous
monitoring of black carbon (BC) concentration inrfage air was started on the territory of
Pechora-llych Nature Biosphere Reserve (PINBR,N257 E) near Yaksha settlemen (Komi
Republic). Sampling on perchlorovinyl filters ikém every day, one sample daily. Measurements
of BC content in the samples on visible light apson and computing BC concentrations in air are
carried out in Moscow [1]. In this work we preséim results of these observations during the year
from October 2017 to September 2018. In cold se&Satober—March) the mean values of BC
concentrations (+SDs) are (296 + 172) ngand (175 + 82) ng/fhin Yaksha settlement and out of
it, respectively. So, we can assume that the [¥eddsha’s contribution is about 120 ngBC/in
near surface atmosphere. Trajectories of air masssgort to observation point (computed by
HYSPLIT model with the help of the site http://adaa.gov) show the main sources of BC in the
region of the PINBR. We analyzed anthropogenic g¢dasn EDGAR data v.4.3.1 for 2010) and
wildfire (from database GFED) BC sources. Anthragtig emissions are almost stable through a
year and year by year in comparison with fire owbgh are very variable in time and through the
territory. The main anthropogenic BC sources fa dinea around PINBR are located at distances
less than 500 km. Those are industrial centerb@fCentral Urals, gas and oil production areas of
Yamalo-Nenets and Khanty-Mansiysk Autonomous Okrtmsns and settlements of Perm region,
Udmurtia, and Komi Republic. The points of wildBrevere also identified as the sources of BC in
PINBR air in summer.

We also considered the BC surface concentratiorsepted as the monthly BC ranges on the
site (https://giovanni.gsfc.nasa.gov/giovanni/)nirdMERRAZ2.0 reanalysis. Monthly averaged BC
concentrations from measurements are in good agmewith the scales of satellite data. This
confirms the reliability of both results, and maydiso regarded as their inter-calibration.

This work was supported by Russian Foundation Bwi@Research (grant no. 17-05-00245).
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