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Ha41-10HaJlbHOe coo6~eH1-1e Pocc1-1iilcKoiil <l>eAepa41-11-1 
AllR 11-ill scTpe'4VI WMO/UNEP Ha41-10HaJlbHblX npeACTaBV1Te11eill no V1Jy'4eHV11-0 oJoHa 

1-3 anpe11R 2020, r. >KeHeBa, Wseil!4apV1R 
(Russian National Report for the 11 1

h WMO/UNEP Ozone Research Managers' Meeting 
1 - 3 April 2020, Geneva, Switzerland) 

1. Ha6111-0AeHV1R (OBSERVATIONAL ACTIVITIES) 
1.1. L>1JMepeHVIR o6~ero COAep>KaHVIR oJoHa VI Apyrnx MaJlblX raJOBblX cocTas1rn1-0~V1x, 

oTBe'4a1-0~V1x Ja paJpyweHVle oJoHa (Column measurements of ozone and other 
gases/variables relevant to ozone loss) 

B Pocc1t1illcKoill ¢e.Qepa41t11t1 npose.QeH1t1e perym:ipHbIX 1t13MepeH1t1ill o6~ero co.Qep>KaH1t15l o3oHa 
(OCO) 1t1 BJa1t1MO.Qeillcrs1t1e c BMO ocyl.l..\eCTBI15leT ¢e.QepanbHa5l cny>K6a no rVI.QpoMereoponorvi1t1 1t1 
MOH1t1TOp1t1Hry 0Kpy>Ka10l.l..\eill cpe.QbI (Pocrvi.QpoMer). E>Ke.QHeBHbie 1t13MepeH1t15l OCO Ha repp1t1rop1t11t1 
Pocc1t11t1 BbinOilH5llOTC5l c noMOl.l..\blO cp1t1IlbTpOBbIX 030HOMerpos M-124 Ha cern lt13 30 craH41t1ill, 
51BI15l10l.l..\1t1Xc5l 4acTb10 M1t1posoil! 0JoH0Merp1t14ecKoill cern (rCA BMO). Merogw-1ecKoe, 
rexH1t14ecKoe 1t1 MerponorviYecKoe 06ecneYeH1t1e MOH1t1TOp1t1Hra OCO 1t1 ynbrpacp1t1onerosoill 
pa,Q1t1a41t11t1 (Y<t>P) OCyl.l..\eCTBJ15leT rnaBHa5l reocpVI3VI4eCKa5l o6cepsaTOpV151 (rro) VIM. A.VJ. 
BoeillKOBa. TaK>Ke no,Q PYKOBO.QCTBOM rro npO.QOJl>KalOTCs:! lt13MepeHlt1s:! oco Ha 5-TVI CTaHL\ltls:IX B 
KaJaxcraHe. B 2018 r. nonesoill 6aJe <t>r5Y «rrO» (noc. Boeil!Koso) npvicsoeH craryc nonviroHa 
BMO no L\eJloMy p51.QY 1t1JMepeH1t1ill, s TOM 41t1cne 1t1 no o3oHy. 

B AHrapKTVIKe 1t13MepeHVI51 o6l.l..\ero co.Qep>KaH1t15l oJoHa nposo.Qmc5l c 1t1cnonb30BaHVIeM 
cp1t1nb rposb1x OJOHoMerpos M-124 cne41t1anvicraM1t1 HayYH0-1t1ccnegosarenbcKoro VIHCT1t1ryra 
ApKTVIKltl 1t1 AHrapKTltlKVI (AAHV1V1) Ha poccviillcK1t1X Hay4HbIX CTaHL\VI5lx: Hosona3apescKas:1, M1t1pHbiil! 
1t1 BocTOK, a raK>Ke Ha HayYHo-1t1ccnegosarenbcK1t1X cy.Qax PoccviillcKoill AHrapKT1t14ecKoill 
3KCneg1t14VI1t1. C 197 4 r. KaJ11t16pOBKa VICnOJlb3yeMblX cpVIIlb TpOBblX 030HOMeTpOB npOBOAVITC5l B rro 
1t1M Boeil!Kosa (r. CaHKr-nerep6ypr) no cneKrpocporoMerpy ,D,o6coHa NQ 108. 

C 2009 r. s paMKax cne41t1ailbHOill cpegepanbHoill nporpaMMbI PocrVI.QpoMera noA 
pyKoBO.QCTBOM cne41t1an1t1cros L\eHrpanbHoill a3ponorvi4ecKoill 06cepsarop1t11t1 (L\AO) co3gaHa cerb 
1t1JMepeH1t1ill OCO 1t1 o6l.l..\ero co.Qep>KaHVI51 N02 c noMOl.l..\blO asroMaTVIYecKVIX cneKrpocporoMerpos 
Mini-SAOZ npOlt13BO.QCTBa <t>paHL\VIVI, KOTOpble ycraHOBJleHbl B pailloHax, r,Qe B 3VIMHe-seceHHVIill 
nepVIOA 4acro OTMe4alOTC5l orpVIL\aTeilbHbie aHoMaJlVIVI OCO. ¢yHKL\VIOHVIPYIOT 6 craH4VIill, 
ocHal.l..\eHHbIX 3TVIMVI npvi6opaMVI (AHa.Qbipb, >KviraHCK, CanexapA, MypMaHcK, VlpKyrcK, 
,D,onronpy.QHbiill). ,0,aHHbie np1t16opa Mini-SAOZ Ha CTaHL\VIVI Canexap.Q (67° c.w., 67° B . .Q.), 
AOcrynHbI Ha caillre http://saoz.obs.uvsq.fr. Peryns:!pHbie Ha6J110AeHVI5l nposo.Qmc5l s r. 
,Qonronpy,QHblill (L\AO). V13-3a He,QOCTaT04HOro cp1t1HaHC1t1posaHV15l ,QaHHble c ,Qpyrvix CTaHL\Vlill 
nocrynalOT Heperyn5lpHo, nocne nony4eH1t15l pa3Mel.l..\alOTC5l Ha caillre L\AO http://www.cao­
rhms .ru/saoz/ 

B 2017-2019 rr. Ha lt13Mep1t1TeJlbHOill CTaHL\ltlVI «06HVIHCK» (55° c. W. 36° B . .Q.) (1t1.QeHrncp1t1KaTOp 
rno6anbHoill cny>K6b1 Ha6n10.QeHVI5l 3a arMoccpepoill (GAW): OBN, s 6a3e M1t1posoro L\8HTpa 
AaHHbIX no oJoHy vi ynbrpacp1t1onery NQ 307) nposo,QVII11t1Cb cvicreMarvi4ecK1t1e VI3MepeHVI5l: OCO c 
1t1cnonbJOBaHVIeM cneKrpocporoMerpa 6p10epa MKll NQ 044 1t1 1t1HrerpanbHOro co,Qep>KaHVI5l s 
cron6e arMoccpepbI CH4 vi H20 cneKrpocKon1t14ecKVIM Mero.QOM. 

KpoMe TOro, Ha CTaH4V11t1 «06HVIHCK» Be,QyTC5l Clt1CTeMaTVJ4eCKlt1e lt13MepeHlt15l npVI3eMHOill 
KOHL\eHTpa41t11t1 030Ha c noMOl.l..\blO OnTlt14eCKOro 030HOMeTpa <t>-105 lt1 lt13MepeHlt15l np1t13eMHOill 
KOHL\eHrpa4VIVI CO, CH4 1t1 .Qpyrvix raJOBblX KOMnoHeHT, y4acrny10l.l..\1t1X B OJOHOBOM L\ltlKJle, a raK>Ke 
CltlHXpOHHble lt13MepeHVI5l MereonapaMeTpOB B norpaHVI4HOM cnoe aTMOCcpepbl. 

Vl3MepeHlt1s:! oco oCyl.l..\eCTBJ15leTCs:! Ha BbICOKoropHoill Hay4HOill CTaHL\ltlil! Vl<t>A VIM. A.M. 
06yxosa PAH (BHC), pacnonmKeHHoill Ha CesepHoM KasKaJe (43.7° c.w., 42.7° B . .Q.) s JOHe 
anbnVIillCKVIX nyros Ha BblCOTe 2070 M Ha,Q ypoBHeM MOp51. 50JlbWYIO 4aCTb speMeHVI YCI10BVI51 
Ha6n10.QeHVI5l Ha BHC MO>KHo C4VITaTb cpoHOBbIMVI, raK KaK Jarp513HeHHbiill BOJ.Qyx 1t13 6JlVJ)f{ai/1wero 
r. K1t1CJlOBO,QCK, pacnono>KeHHOro B 18 KM K cesepy Ha BblCOTe 750-900 M, He .QOCTVIraer CTaHL\VIVI. 
OCO no np51Moill conHe4Hoill pa.Q1t1a41t1VI lt13Mep5leTc5l Ha BHC c 1981 r. no 1989 r. c 
VICnOJlb30BaHlt1eM cneKTpOMerpa Ha 6a3e MOHOXpOMaTOpa M,QP-3, a c 1989 r. no HaCTOs:ll.l..\ee 
speMs:1 Ha cneKrpocporoMerpe Brewer Mkll #043. np1t1 JaKpbITOM o6na4HOCTblO ConH4e OCO 
VI3Mep51eTc5l Ha Brewer Mkll #043 no pacce5lHHoill s JeH1t1Te pa,Qvia41t1VI . 

Vl3MepeH1t1s:1 OCO c vicnoJlb30BaHVIeM cneKrpocporoMerpos 6p10epa (MKI I #044) npoBO,Q5lTC5l s 
06HVIHCKe c 1994 r. no HaCT05ll.l..\ee speM5l, s VlHcrnryre onrnK1t1 arMoccpepbI CO PAH s ToMcKe 
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(MKll #049) npoBOAltUlV1Cb c 2006 r. no 11110nb 2016 r., s L.\AO s r. ,QonronpyAHbli:;\ (MKlll # 222) c 
2014 r. no 2016 r. 

np0Aom1<a10Tcs:t 111cnb1rnH111s:t cneKTpoMeTpos Yct>OC, npeAHa3HaLleHHblX Afls:t KOMnneKCHblX 
1113MepeH111i:;\ cneKrpanbHoro cocrnsa cyMMapHoi:;\ Yct>P 111 o6w,ero coAep>1<aH111s:t o3oHa. B xo,o,e 
onblTHO~ 3Kcnnyarn1..1111111 npo111cXOAV1T ycosepweHcTB0BaH111e OTAeflbHblX y3nos np1116opos, 
nporpaMMHOro 06ecneL1eHll1S1 111 MeTOAOB pacLleTa oco. no PHAY np1116opos HaKonneHbl ABYX 111 
TpexneTH111e ps:tAbl napannenbHblX c o30HoMeTpaM111 M-124 Ha6n10AeH111i:;\, AeM0HcTp111py10w,111e 
YAOBneTsop111rnnbHY10 cornacosaHHOCTb 111 OAHOPOAHOCTb PHAOB. B 2018 r. OA111H cneKTpoMeTp 
6blf1 ycrnHosneH Ha CTaHL\111111 Taw1<eHT s Y36eK111crnHe. 

CnyrH111KOBb1e Ha6mo,c,eH111R OCO c noMO~bK> ct>ypbe-cneKTpoMeTpa IFOS-2 
B CaHKT-nernp6yprcKoM rocyAapcTseHHOM yH111sepc111rnrn (Cn6rY) 06pa6aTb1sa10Tcs:t 111 

aHaf11113111PYIOTCS1 1113MepeHll1S1 pocc111i:;\cKoro cnyTHV1KOBOro ct>ypbe-cneKTpOMeTpa V1Kct>C-2, BKfllOLlas:t 
npocTpaHCTBeHHo-speMeHHble sap111a1..1111s:tx OCO [Garkusha et al., 2017]. ct>ypbe-cneKTpoMeTp 
V1Kct>C-2, 1113Meps:t10W,111~ YXOAH~YIO Af1111HHOBOf1HOBYIO paA111a1..111110 (recording outgoing atmospheric 
thermal IR radiation), pa3Mew,eH Ha 6opTy pocc111i:;\cKoro cnyrn111Ka Mernop-M N2, 3anyl1..\eHHoro s 
V110fle 2014 r. V1Kct>C-2 npeAHa3HaL!eH AflH 30HA111POBaHV1S1 TeMnepaTypbl 111 Bfla>KHOCTll1 aTMOCcpepbl 
111 1113MepeH111i:;\ PHAa Kf1111MarnL!eCKll1-Ba>KHblX ra30BblX COCT8Bf1S1IOW,111X aTMOCcpepbl, BKfllOL!as:t 030H 
[Golovin et al., 2014]. V13MepeHll1S1 oco npOBOAHTCH c norpeWHOCTblO He xy>Ke 5 % 111 
seprnKaflbHoro npocp111ns:t COAep>1<aH111s:t 03oHa c norpewHOCTblO 10 % (coAep>1<aH111e 030Ha B 2-x 
111n111 3-x cnos:tx aTMoccpepb1). On111caH111e MeTOA111KV1 111 01..1eHK111 norpewHocrn~ 111JMepeH111i:;\ ,o,ns:t 
6e306naL1HO~ 111 o6naL!HO~ aTMoccpepbl npeACTasneHo s Garkusha et al. (2017), Garkusha et al. 
(2018). http://www.iki.rssi.ru/earth/articles06/vol1-224-230.pdf Cnyrn111K0Bb1e 1113MepeH111s:t OCO 
ct>ypbe-cneKTpOMeTpa V1Kct>C-2 111CnOflb30Baf1111Cb np111 111CCfleAOBaHll1111 np111Llll1H 803HV1KHOBeHll1S1 
aH0Man111(;1 OCO Ha cesepe C1116111p111 3111Moi:;\ 2015-16 r. [Timofeyev et al., 2018] 

np1113eMHbllii 030H 
Pe3ynbTaTb1 111ccneA0BaH111i:;\ np1113eMHoro o3oHa s pa3f1111L!HblX pernoHax Pocc111111 111 MeTOAOB ero 

nporHo3111posaH111s:t npeAcrnsneHbl s pa6ornx cne1..1111an111crns L.\AO 111 r111ApOMeTL1eHTpa Pocc111111 
[3ss:trnH1..1es 111 AP·· 2017, 3ss:trnH1..1es 111 AP·, 2018, Wanb1rnHa 111 AP·· 2017]. Ba>KHblM HanpasneH111eM 
111ccneAOBaH1t1~ S1Bfls:teTCS1 01..1eHKa B03MO>KHOCTV1 nporH03V1pOBaHll1S1 np11138MHOro 030Ha Ha OCHOBe 
Xll1Mlt1L!eCKll1X rpaHcnopTHblX MOAenei:;l. B r111ApOMeT1..1eHTpe Pocc111111 BblnOnHeH L\lt1Kf1 pa6oT no 
sep111cp1111<a1..1111111 pacLleTOB np1113eMHoro 030Ha XTM CHIMERE 111 COSMO-Ru7-ART c 
111CnOflb30BaHll1eM AaHHblX 1113MepeH111i:;\ Ha cern MOHlt1TOpll1Hra B MOCKOBCKOM pernoHe; npeAflO>KeHbl 
3cpcpe1<rnBHb1e cnoco6b1 nocT-npo1..1ecc111Hra MOAeflbHblX pacL!eTOB [Ky3He1..1osa 111 AP·, 2019, 
Wanb1r111Ha 111 AP., 2017] . 

C noMOW,blO 030HOMeTpa «DASIBI 1008AH» s nons:tpHOM reocp1113111L1ec1<0M 111HcT111Tyrn PAH (r. 
AnarnTbl) npoBOAHTCs:t 1113MepeH111s:t np1113eMHO~ KOHL1eHTpa1..1111s:t 030Ha. 

1.2. ll1JMepeH111R sepT111KanbHoro pacnpe,c,eneHlllR oJoHa 111 ,c,pyrnx ManblX raJOBblX 
cocTasnRK>~111x, OTBe"laK>~111x Ja pa3pyweH111e oJoHa (Profile measurements of ozone and 
other gases/variables relevant to ozone loss) 

Haps:tAY c 1113MepeHll1HMlt1 OCO ocyw,ecTBflHIOTCs:t Ha6n10AeH111s:t APYrll1X MaflblX ra30BblX 
cocrnsns:110w,111x. Peryns:tpHble lt13MepeHV1s:t coAep>1<aH1t1s:t N02 s seprnKaflbHOM crnn6e aTMoccpepbl 
BblnOflHHIOTCH Ha 3seH111ropOACKO~ HayL!Hoi:;\ CTaHL\111111 V1ct>A PAH, HaL1111Has:t c 1990 r. V13MepeHll1s:t 
Bbln0f1HS1IOTCS1 c noMOW,blO cneKTpocpOTOMeTpa Ha 6a3e OTeL!eCTBeHHOro MOHOXpOMaTOpa M,QP-
23. CTaHL\V1S1 BXOAV1T B COCTaB Me>KgyHapOAHOi:;\ CeTll1 AflH o6HapY>KeHlt1S1 V13MeHeHll1~ COCTaBa 
aTMoccpepbl (Network for the Detection of Atmospheric Composition Change - NDACC). ,QaHHble 
1113MepeH111i:;\ ,o,ocTynHbl Ha ca~rn NDACC (http://www.ndacc.org/ ) 

Peryns:tpHble 1t13MepeH111s:t npocp111nei:;\ o3oHa B cTparnccpepe 111 Me3occpepe c noMOW,blO 
M1t11<posonHosoro (142.2 GHz) paAV10MeTpa npoBOAs:tTcs:i s Moc1<se s ct>111J111L1eCKOM 111HcrnTyrn 111M. 
n.H. ne6eAeBa PAH [Kropotkina et al., 2019; Rozanov et al., 2019]. V1ccneAYIOTCS1 CBS13111 
sap111a1..1111(;1 030Ha Ha BblCOTaX 15-55 KM c A111HaMV1KOi:;\ 111 TeMneparypHblM pe>KV1MOM CTparnccpepbl, 
co CTparnccpepHblMll1 nornnneHV1S1Mll1. Ha BblCOTaX OKOflO 90 111 65 KM 06Hapy>1<eHbl sap111a1..1111111 
COAep>1<aHll1S1 HOLIHOro 030Ha c nep1110AaMV1 3-5 L!aCOB. 

Ha CTaHl...\111111 «06Hll1HCK» npoBOAHTCs:t n111AapHb1e V13MepeH111s:t BblCOTHblX npocp111nei:;l 
KOHL1eHTpa1..1111111 030Ha B o6nacrn BblCOT OT 12 AO 35 KM c nOMOW,blO pa3pa60T8HHoro B Hno 
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«TaVicpyH» JW1Aapa AK-3. C noMOW,blO :noro m1Aapa 1t13Mep5110TC5l seprnKanbHble npocp11111111 
TeMnepaTypbl (B o6nacrn BblCOT OT 26 AO 72 KM) lt1 a3p030Jl5l (OT 10 AO 40 KM) - napaMeTpOB, 
Kplt1rn4eCKV1 Ba)KHblX ,0,1151 lt1HTepnpeTal...\lt11t1 ,o,aHHblX 030HOBblX Vl3MepeHVIVi. 

B V1HCTV1TYTe npVIKna,QHOVi cp1t13VIK1t1 PAH co3,o,aH VI sseAeH s 3KcnnyaTal...\lt1IO He 1t1Me10w,V1Vi 
MV1pOBblX aHanoros M061t1JlbHblVI, nOJlHOCTblO aBTOMaTlt13VlpOBaHHblVI Ha3eMHblVI 
cneKTpopa,QVIOMeTplt14eCKV1Vi KOMnJleKC C l...\eHTpanbHOVi 4aCTOTOVi 110.836 rrl...\, npe,o,Ha3Ha48HHblVi 
A1151 HenpepblBHoro MOHVITOPVIHra CTPYKTYPbl 030HHOro CJ105l 3eMJllt1 [Krasilnikov et al., 2017, 
Krasilnikov et al., 2017]. OrnV14VITeJlbHb1e oco6eHHocTVI KoMnneKca: w111p0Ka5l nonoca npVleMa 111 
aHa11V13a (0.8 rrl...\), conp5l)KeHV1e c l...\1t1cpposb1M aHan1t13aTopoM cneKTpa c pa3peweH1t1eM 60 Krl...\, 
wyMoBa5l TeMnepmypa <1500 K, Manoe 3Hepronorpe611eH1t1e 111 sec (MeHbWe 10 Kr), KanV16posKa 
Vl3Mep5leMoro Clt1rHana no 3JleKTpOHHO ynpaBJ15leMOMY BHyTpeHHeMy 3TaJlOHy. 
npoAeMOHCTpVlpOBaHO, 4TO npV1MeHeH1t1e CTaTV1CTV14eCKOro (6aeVicosoro) nO,QXOAa K peweHVllO 
HeKoppeKTHblX o6paTHblX 3a,Qa4 n03BOJ15leT YAOBJleTBOpVITeJlbHO BOCCTaHaBJllt1BaTb seprnKaJlbHblVI 
npocpV111b KOHL..\eHTpal...\lt11t1 030Ha B ,o,111ana3oHe BblCOT OT 20 AO 75 KM. 

B non5lpHoM reocp11131114ecKoM 1t1Hcrnryrn PAH (r. Anarnrb1) cosMeCTHO c V1HcrnryrnM 
np1t1K11aAHOVi ¢>V13VIKV1 PAH (HVl)KHVIVI Hosropo,o,) npoBO,Qlt1Jllt1Cb lt13MepeHV15l co,o,ep)KaHV15l 030Ha B 
cpe,o,HeVI aTMOCcpepe B Te4eHlt1e 31t1MHV1X ce30HOB 2017-18 VI 2018-19 rr. np111 lt13MepeHVIVI 
co,o,ep)KaHlt15l 03 B cpe,o,HeVI aTMOCcpepe 1t1cnoJlb30BaJ1C5l MeTO,Q MVIKpOBOJlHOBOVi pa,o,1t10MeTpV11t1, 
Ol...\8HKa 03 npOBOAVIJlaCb no 4aCTOTe 110.836 rrl...\. lt13MepeHV15l KOHL..\eHTpal...\1t1Vi 030Ha Ha BblCOTaX 
CTparnccpepbl VI Hlt1)KHeVI Me30Ccpepb1. nony4eHbl cyT04Hbl8 speMeHHble lt13M8H8HVl5l COA8p)KaHlt15l 
0 3 B Te4eH1t1e ABYX ce30HOB AeKa6pb-Mapr. 

BeprnKaJlbHoe pacnpe,o,eneH1t1e 0 3 Vl3Mep5leTc5l c V1cnonb30BaH1t1eM cneKTpocpornMeTpa 
5p10epa Mkll #043 c 1989 r. Ha BHC V1<t>A PAH, pacnono)KeHHoVI s611V131t1 r. K111cnoso,o,cK. 

Cnel...\1t1a11V1cTaMV1 V1Hcrnryrn ApKT1t1K1t1 VI AHrnpKTV1K1t1 (AAHV1V1) Pocr111,o,p0Mern s Koop,o,1t1Hal...\1t1V1 111 
npvi no,o,,o,ep)KKe V1Hcrnryrn non5lpHblX 111 MopcKVIX 111ccne,o,osaH1t1Vi 1t1M. A.BereHepa (AWi, Potsdam, 
repMaH1t15l) BblnOJ1Hs:!Jllt1Cb 3anyCKV1 030H030HAOB Ha Hay4HO-lt1CCJle,QOBaTeJlbCKOVi CTaHL..\lt1VI 
"neAoBa5l 6a3a Mb1c 5apaHosa" (79° c.w., 101° s.,o,.) s nep1110,o,b1 MaKc1t1ManbHoro pa3BVITV15l 
crparnccpepHoro nons:ipHoro s111xp51 B 5lHBape-Mapre 2014, 2016 111 2018 rr. B Ka)K,QblVI Vl3 nep1t10AOB 
6b1110 Bb1nyw,eHo nop51,o,Ka 10 030H030HAOB. Pe3ynbTaTbl aHa111113a Ha61110,o,eHV1Vi 4acT1t14Ho 
ony6111t1KOBaHbl B [MaKWTaC 2016]. . 

Ha C1116111pcK0Vi n1t1AapH0Vi CTaHL..\1t11t1 (CnC) V1Hcrnryrn onrnK1t1 aTMoccpepb1 VIM. B.E. 3yesa CO 
PAH (V10A CO PAH) s ToMcKe (56,5° c.w., 85° B.A.) seAyTc5l Ha3eMHble A1t1CTaHL..\VIOHHb1e 
Vl3MepeH1t15l Mern,o,aMVI na3epHoro 30H,o,1t1posaH1t1s:i [Nevzorov et al., 2017; Matvienko et al., 2018] VI 
cneKrpocpornMerp111111 a3p030JlbHo-ra30soro cocrnsa arMoccpepbl VI TeMneparypbl. V13Mep5110TC5l 
pacce111sa10w,V1e xapaKTepV1cT1t1K1t1 crparnccpepHoro a3p030JlbHoro cno5l, seprnKanbHoe 
pacnpeAeneHVle 111 o6w,ee co,o,ep)KaH1t1e 030Ha (OCO), co,o,ep)KaH1t1e ,o,syoK1t1C1t1 a3ora (N02), 

seprnKanbHoe pacnpe,o,eneH111e TeMneparypbl or rponoccpepbl ,o,o Me3occpepbl. 

1.3. ~3MepeH~fl Y<l>-pa,q~au,~~ (UV measurements) 
CV1crnMarn4ecK1t1e Vl3MepeHV15l np1t13eMHoVI Y<t>-o6ny4eHHocrn npoBOA51Tc5l s Hno 

«TaVicpyH» (r. 06HVIHCK, Kany)KcKas:i o6nacrb) ,o,111ana3oHe Y<t>-6 c 111cnonb30BaH1t1eM 
cneKTpocpornMeTpa 5p10epa MKll # 044. 

V13MepeHVls:i Y<t>-5 paAV1al...\V11t1 (Y<t>P) nposo,o,mc51 Ha 15 CTaHL..\Vl5lX PocrVl,o,poMern c 2006 r. no 
pa3pa60TaHHOVi B rrO MeTO,Qlt1Ke 030HOMeTpaMV1 M-124 C KOpp1t1r1t1py10W,lt1Mlt1 np1t1CTaBKaM1t1 (wap 
foipwe). ,lJ,aHHble Ha6n10,o,eHV1Vi nocrynalOT 3a1t1HrepecosaHHblM opraHV13al...\1t15lM Pocr111,o,p0Mera. 

,lJ,omospeMeHHble peryn5lpHb1e 1t13MepeHV1s:i Y<t>-o6ny4eHHocrn nposo,o,51rcs:1 Ha 
reorpacp1t14eCKOM cpaKynbTeTe MocKOBCKOro rocy,o,apcTBeHHOro YH1t1Bepc1t1TeTa lt1M. noMOHOCOBa B 
cneKrpanbHOM Y<t>-5 ,o,111ana3oHe c noMOW,blO n111paH0MeTpa UVB-1 YES c 1999 r., a TaK)Ke s 
,o,111ana30He 300-380 HM - c 1968 r. 

CneKTpanbHas:i Yet> pa,o,1t1al...\1t15l s ,QVlana3oHe 290-325 HM c waroM 0.5 HM 1t13Meps:iercs:i c 
V1cnonb30BaH1t1eM cneKrpocpornMeTpa Brewer Mkll #043 c 1991 r. Ha BHC s6nVl3VI r. KVlcnoso,o,cK. 
Pe3ynbTaTbl Ha6n10,o,eH1t1Vi OCO, sepT1t1KanbHOro pacnpe,o,eneH1t1s:i 0 3 , Yet> pa,o,1t1al...\V11t1 Ha BHC 
s6n1t131t1 KVlcnoso,o,cKa, a TaK)Ke MeTO,Qbl cosepweHcrsosaH1t1s:i Ha6n10,o,eH1t1Vi npe,o,crasneHbl s 
[Savinykh, Postylyakov 2019, Shukurov et al., 2019, Savinykh et al., 2019, Savinykh 2019, 
Savinykh, Postylyakov 2018, Savinykh et al., 2019, Zerefos et al., 2017]. 

V13MepeHvis:i Y<t>-o6ny4eHHocrn c V1cnonb30BaH1t1eM cneKTpocpornMerpa 5p10epa (MKll #044) 
npOBO,Q5lTC5l B 06Hlt1HCKe c 1994 r. no HaCT05lW,ee speM51, B V1HCTV1TYT8 OnTV1KVI aTMOccpepbl co 
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PAH s ToMcKe (MKll #049) nposoA111n111cb c 2006 r. no 11110nb 2016 r., s WAO s r. ,D,onronpyAHblVI 
(MKlll # 222) c 2014 r. no 2016 r. 

Hay1.JHb1e pa3pa6orK111 MeTOAOB 111 rexHonornVI MOH111rop111Hra arMoccpepHoro o3oHa 111 Y<l>-
06ny1.JeHHOCT111 Ha repp111rop111111 Pct>, BKn101.Ja5I nporHo3 MaKc111ManbHblX 3Ha1.JeH111Vi Y<l>-111HAeKca 111 
KOHL!eHTpa!..!111111 np1113eMHoro 030Ha Ha rpoe cyroK snepeA, BblnOnH5llOTC51 B r111ApOMeTl..!8HTpe 
Pocc111111 cosMecrHo c WAO s paMKax rocyAapcrseHHoro 3aAaHll151. OcHOBHble pe3ynbTaTbl 
111ccneAOBaH111H npocrpaHCTBeHHo-speMeHHoV! All1HaM111K111 OCO, pa3pa6oTKll1 MeTOAOB 
nporHo3111posaH1115I Yet>- 111HAeKca npeAcrasneHbl s pa6orax [3s51rll1HL!eB 111 AP·· 2017, 3B5ffll1HL!eB 111 
AP- . 2018, VlsaHosa 111 AP ·· 2019; H111K111cpoposa 111 AP·· 2017; VlsaHosa 111 ,o,p., 2018: VlsaHosa 111 AP· · 
2017; VlBaHOBa 2017]. 

1.4. Ka111116po0Ka 1113Mep111Te11bHblX np1116opos (Calibration activities) . 
CneKrpocporoMerp 5p10epa MKll #044 (Hno «TaV!cpyH», r. 06H111HcK) npoxoA111T perym1pHy10 

111HrepKan1116posKy. nocne,LJ,H5151 111HrepKan1116posKa nposeAeHa neTOM 2018 r. s WseV!L,\ap111111 
(Kn111MaT1111.JecKa5I 06cepsarop11151 r. Apoca) . Kan1116posKa o3oHoMerpa <l> -105 nposeAeHa s 2018 r. 

np1118513K8 030HOMeTpQB K M111pOBOVl WKane OCyll..\eCTBm:JeTC51 nyreM peryI151pHblX K8Jlll16pOBOK 
no :nanoHy 030HOMeTpll1'-leCKOVl ceTlll PoCr1t1APOMera ( cneKTpocpOTOMeTp ,Qo6coHa #108), KOTOpblVl 
HaXOA111TC51 B aKT111HOMerp1111.JeCKOM naBll1JlbOHe rro B BoeVIKOBO s6m'13111 CaHKT-nerep6ypra 111 
Ka>K.Qble 5 ner np111H111Maer y1.Jacr111e s cn1111.JeH1t15IX c esponeVicK111M pernoHanbHblM 3TanOHOM. 
0TKnOHeHll151 pocc111VicKoro 3TanoHa s re1.JeH111e nocneAHlllX 30 ner He npesb1wan111 1 %. 

B 11110ne 2019 r. 3ranoH Pocr1t1APOMera, ,Qo6coH #108 (rro), np111H111Man y1.Jacrne s 
111HrepKan1116posKe (MOHp2019), npoweAweH s Per1110HanbHOM esponeVicKOM !..!8HTpe no 
Kan1116posKe cneKrpocporoMerpos 5p10epa 111 ,Qo6coHa s repMaH111111 (Xo3HnaV!ceH6epr). 
0TKnOHeHll1e OT per1t10HaJlbHOro 3TanoHa (,Qo6COH # 64) COCT8Blllno MeHee 1 %. 

B 2017 r. s ,D,asoce (WseHL!8P11151) s paMKax Me>K.QyHapOAHblX cpasHeH111Vi (Second International 
UV Filter Radiometer Calibration Campaign UVC-11) 6b1na nposeAeHa Kan1116posKa 111cnoilb3yeMblX 
Ha reorpacp1111.JeCKOM cpaKynbTeTe MrY 111M. noMOHOCOBa ABYX Yet> n111paHOMeTpOB (KZ UV-S-A-T Ill 
KZ UV-S-E-T). 

B asrycre 2017 r. cneKTpocporoMerp 5p10epa (Brewer) Mkll #043, 111cnonb3yeMblVI Ha BHC 
Vl<l>A PAH 6n1113111 r. K111cnosoACK, sb1wen 1113 crpos:i, A111arHocrnKa np1116opa, npoBeAeHHa51 
corpyAHll1KaM111 Vl<l>A, Bbl5IB111na He111cnpaBHOCTb MlllKpocxeM yc111n111ren51 111 AeraneVI L!OKOI151 <1>3Y. B 
anpene 2018 r. np1116op 6b1n orpeMoHrnposaH co6crseHHblMlll c111naM111 6e3 np111rnaweH1115I 
111HocrpaHHblX cnel..!111an111cros, 111 peryn51pHble Ha6n10AeH1115I 6b1n111 so306HosneHbl. B 2019 r. 
c111naM111 corpyAHlllKOB BHC 6b1no npo1113se,qeHo soccraHosneH111e pa6orocnoco6Hocrn MOAyn51 
BHyrpeHHeVI Kan1116pOBKll1 5p10epa no CTaHAapTHOVl (ranoreHOBOVi) naMne. Heo6XOA111Mble 
pernaMeHTHble pa6oTbl Ha cneKTpocporoMerpe 5p10epa BbinonH5llOTcs:i peryn51pHo cornacHo 
npeAn111caH1t1s:iM BMO. nocneAH5151 Kan1116posKa cneKrpocporoMerpa 5p10epa BHC nposoA111nacb no 
3ranoHy Brewer Mkll #017 s 2012 r. s 06H111HcKe np111 nOAAep)\(Ke BMO. PeMOHT 111 Kan1116posK111 
cneKrpocporoMepos M,D,P-3, M,D,P-23 111 Oriel 256i ocyll..\eCTBI15llOTC51 COTPYAH1t1KaM111 
3seH111ropoAcK0Vi Hay1.JH0Vi CTaHL\111111 Vl<l>A PAH. 

V1Me10ll..\1t1ec51 s VlHcrnryre om111K111 arMoccpepbl (VlOA) C1116111pcKoro OTAeileH1115I PAH Dobson 
#14 Ill cneKTpocpOTOMeTp 5p10epa #049 B HaCT051Ll..\ee speM51 He 111CnOilb3YIOTC51. 
CneKrpocporoMerp Dobson NQ 14 He 3Kcnnyarnpyerc51 1113-3a orcyrcrs111s:i cornaweHll151 Me>K.Qy 
BMO 111 VlHcrnryroM. BBlllAY 3TOro HeB03MO)i(HO nony1.J111Tb 3aKn101.JeH111e <l>eAepanbHOV! cny)\(6b1 no 
TeXH1111.J8CKOMY 111 3KCnopTHOMY KOHTpOnlO (<l>CT3K Pct>) AI151 111CnOJlb30BaHll151 111HOCTpaHHblX 
TeXHll11.JeCK111X cpeACTB Ha6n10AeHll15I 111 KOHTpon51 (VlTCHK) Ha repp111rop111111 Pocc111111 . 
CneKrpocporoMerp 5p10epa #049, Bb1WeAw111Vi 1113 crpo51 nocne c111nbH0Vi rpo3bl , yAanocb 
BOCCTaHOBlllTb. 0AH8KO rpe6yeTC51 Kan1116posKa , TaK KaK npeAb1AYLl..\a51 npoBOA111nacb B 2012 r. 

YcraHosneHHblVi s WAO (r.,D,onronpyAHblVI) s 2014 r. cneKTpocporoMerp 5p10epa MKlll # 222 
rpe6yer Kan1116posK111. 

2. Pe3y11bTaTbl Ha61110,qeH111iil 111 aHa111113a (RESULTS FROM OBSERVATIONS AND 
ANALYSIS) (AAHlt11t1, lt10A, Hno "TaillcpyH", UAO, <l>lt1AH) 

,D,n111renbHOCTb OAHOPOAHblX Ps:JAOB A8HHblX 06 OCO no 6onbWlllHCTBY CTaHl..!111Vi Pocr1t1APOMera 
cocrasn51eT 6onee 45 ner. E)\(eAHeBHO nocne neps1111.JHoro Kp111rnpocMorpa cnel..!111an111croM WAO, 
oneparnBHble A8HHb1e c pocc111VicKoH 030HOMerp1111.JecK0Vi ceT111 nocrynalOT Ha cepsep BMO 111 
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111cnonb3YIOTCfl gns:1 nocTpoeH111s:1 e)l{egHeBHbJX KOM6111H111posaHHbJX KapT OCO. E)l{erogHo nocne 
Tli,\aT8J1bHOJi1 nposepK111 111 OT6paKOBKll1, KOTOpble nposogll1T MeTOgll1CT cern B rrO, MaCCll1Bbl 
gaHHblX no 21-23 CTaHL\111f!M ornpaBJ1f!IOTCfl B M111pOBOJI! L\eHTp gaHHblX rcA BMO (WOUDC). 

Ha ocHose aHan1113a gaHHblX 030HOMeTp1114ecKoli1 cern Pocr111gp0Mern 3a nep111og c 1975 r. no 
2015 r. nposegeH aHan1113 oco6eHHocrell1 pacnpegeneH111s:1 111 MHoroneTHll1X sap111al..(111li1 030Ha Hag 
Tepp111rnp111ell1 Pocc111111[WanaMaHcK111li1111 gp ., 2018] 

c 111CnOJ1b30BaHll1eM Ha6n10geH111li1 cneKTpOMeTpOB mini-SAOZ, B TOM 4111CJ1e pa3Meli,\eHHblX Ha 
rnpp111rnp1111t1 P<P, c y4acrneM cnel..(111an111crns WAO nposegeHo 111ccnegosaH111e 1113MeH4111BOCTll1 
030HOBOro CJ10fl B ApKTll1Ke 111 BJ1111f!Hll1fl Ha Hero 1113MeHeH111fl KJ11t1MaT8 [Pommereau et al., 2018]. 
noKa3aHo, 4TO O)l{111gaeMoe np111MepHo s cepeg111He 2030-x rr. soccrnHosneH111e cTparnccpepHoro 
030Ha MO)l{eT npo11130Jl!rn 3Ha4111T8J1bHO n03)1{e. 0TMe4eHa Ba)l{HOCTb 111CnOJ1b30BaHll1fl 
BblCOKOT04HblX Ha3eMHblX 111 cnyTHll1KOBblX Ha6n10geH111li1 3a OCO gns:1 YT04HeH111s:1 onpegeneH111s:1 
speMeHll1 BOCCTaHOBJ1eHll1fl 030HOBOro CJ10fl. 

Pe3ynbTaTbl aHan1113a 111 0606ll.leH111s:1 111HcpopMal..(111111 06 OCO Ha pocc111Jl!cK111x aHTapKrn4eCKll1X 
CT8Hl..(111f!X ony6nll1KOBaHbl , B 4aCTHOCTll1, B CT8Tbe [C1116111p, Pag1110HOB, 2018]. noKa3aHO, 4TO Ha 
scex pocc111Jl!cK111x aHTapKrn4eCKll1X CT8Hl..(111f!X Ha nporn)l{eH111111 np111MepHo 30 neT c cepeg111Hbl 1970-
x rr. Ha6n10ganacb ycrnll141t1Bas:1 TeHgeHL\111fl yMeHbWeH111s:1 06ll.lero cogep>KaH111s:1 030Ha 
aHTapKrn4ecKoli1 secHoJI! . K Ha4any 1990-x rr. seceHH111e 3Ha4eH111s:1 OCO Ha CT. M111pHb11i1 
yMeHbW111n111cb Ha 70-75 % OT cpegHero 3Ha4eH111s:1 3a 1974-1980 rr. B nocnegy10li,\111e rogb1 
3cpcpeKT npOs:!BJ18Hlllfl seceHHeJI! OTpllll..(8TeJ1bHOll1 aHOMan111111 oco 3aMegn111ncs:1 . c Ha4ana 2000-x 
rr. Ha6n10gaeTCfl T8HgeHL.(111fl B03Bpali,\eHlllfl senll14111H oco K 3Ha4eHll1f!M, xapaKTepHblM gnfl 
nep111oga, npegwecrnosaswero npos:1sneH11110 3cpcpeKrn 030Hosoll1 gb1pb1. 

C 111cnonb30BaH111eM gaHHblX 1113MepeH111li1 OCO s ToMcKe c 1994 no 2017 r. nposegeHo 
111ccnegosaH111e Kone6arenbHblX l..(111KnOB s none 030Ha pa3n1114Horo Macwrn6a c 111cnonb30BaH111eM 
Merngos crnrncT1t14ecKoro aHan1113a [6a)l{eHos 111 gp., 2019]. B 4acTHocT111, aHan1113 pacc4111TaHHoli1 
asrnKoppens:1l..(1t10HHoli1 cpyHKL\111111 noKa3an, 4TO OCO o6nagaeT sHyrpeHHeJI! s3a111Mocss:13bl0 
gJ1111T8J1bHOCTblO 5 gHeJI! , KOTOpaf! onpegens:1nacb no cnagy 3Ha48Hll1fl K03cpcpll1l..(1118HT8 Koppenfll..(111111 
s e pa3, T.e. exp(-1 ). B <Pypbe-cneKTpe 111ccnegyeMoro ps:1ga goM111H111py10ll.leli1 s:1sns:1eTcs:1 
rapMOHlllKa , OTBe4alOll.\af! 3a rogOBble saplllal..(111111 oco. KpoMe rnro, B cneKTpe np111CYTCTBYIOT 111 
nonyrogosb1e Kone6aH111s:1, aMnn111Tyga KOTOpblX 6onee- 4eM Ha nops:1goK M8Hbwe rogosoJI! 
rapMOHlllKlll , a BOT 4aCTO ynOMll1HaeMble B n111rnparype KBa3111gsyxneTHlll8 KOne6aHlllfl B cneKTpe 
OTCYTCTBYIOT. Bblf!Bll1Tb lllX yganocb np111 noMOll.\111 npOL\egypbl cma)l{lllBaHll1fl ps:1ga CKOnb3flli.\111M 
cpegHlllM c lllCnOJ1b30BaHlll8M 365 T04eK 111 ycpegHeH111eM no rogaM. 

AHan1113 pe3ynbTaTOB 1113MepeH111li1 OCO, KOHL\8HTpaL11111t1 np1113eMHoro 030Ha 111 np1113eMHoli1 Y<P­
o6ny4eHHocrn, nposog111MblX s Hno "TaJl!cpyH" (r. 06H111HcK) noKa3an, 4TO: 
• rogosoJI! xog oco B 2017-2019 rr. 1113MeHfl8TCfl He 3Ha4111TenbHO 111 gOCT8T04HO xopowo 

comacyeTCfl c gaHHblMll1 npegb1gyll.\lllX MHoroneTHlllX 1113MepeHlllli1, 3Ha48Hlllfl oco Haxogf!TCfl 
s g111ana3oHe 250-450 eg111H111L1 Ao6coHa (06pa3osaH111e 030HOBblX gb1p, co 3Ha4eH111s:1M111 OCO 
MeHee 200 eglllHlllL( ,Qo6coHa He 3acp111Kc111posaHO ); 

• pa3n1114111s:1 s pe)l{111Max Y<P-o6ny4eHHocrn Ha nporn)l{eH111111 2017-2019 rr. s:1sns:110Tcs:1 
He3Ha4111TeJlbHblMlll, a B8Jlll14111Ha Y<P-111HgeKca He BblXOg111na 3a rpaHll1L(bl g111ana30Ha 
npegb1gyll.\ll1X MHoroneTHll1X 1113MepeH111li1; 

• ycnos111s:1 s nnaHe KOHL(eHTpal..(111111 np1113eMHoro 030Ha s 2017-2019 rr. s L(enoM ocrnsam1cb 
6naronp111mHblMlll, ero pa3osb1e KOHL(eHTpal..(111111 He npesocxog111n111 160 MKr/M3

, f!BJlf!IOU,\erocs:1 
npegenbHO gonycT111Moli1 KOHL(eHTpal..(111ell1 (n,QK) no crnHgaprnM Pocc111Jl!cKoli1 <Pegepaw111111 . 
no gaHHblM n111gapHblX lt13MepeHlllJi1 nposegeH aHanl/13 Bap111al..(111Ji1 BblCOTHblX npocp111ne JI! 

KOHL(eHTpal..(111111 030Ha Hag r. 06HlllHCK. Ha1116onbWlllli1 pa3Max Ce30HHblX KOJle6aH111li1 OTMe4aeTCfl B 
Hlll)l{He~ crparnccpepe. B cpespane-Mapre 2018 r. Ha6n10ganacb 3Ha4111TeJlbHas:1 noJlO)l{lllTeJlbHaf! 
aH0Man111s:1 KOHL\eHTpaL\111111 030Ha KaK B OCHOBHOM 030HOBOM cnoe 14 -25 KM J TaK Ill B sepxHe~ 
CTparnccpepe 25-32 KM . np111 3TOM cpegHe30HaJlbHble 06ll.\1t1e KOHL.(8HTpaL\111111 030Ha OCTaBaJllllCb 
6Jllll3Kll1Mlll K Knll1MaTll14eCKOJI! HOpMe. nposegeHO 111CCJlegoBaHll1e B3all1MHOJI! KOppeilflL\111111 Bap111al..(111~ 
KOHL(eHTpal..(111111 030Ha 111 TeMnepaTypbl. Ha6n10gaeMbl8 Koppenf!l..(111111 B03HlllKalOT B pe3yJ1bTaT8 
COBM8CTHOro geJl!CTBlllfl agseKL.(111111 111 seprnKaJlbHblX gBVl)l{eHlll~ B CTparnccpepe [KopwyHOB, 
3y6a4es 2018; 3y6a4es KopwyHos 2018] . 

B Vln<P PAH nposegeHo cpasHeH111e 111 aHan1113 pe3ynbTaTOB Ha6n10geH111li1 1t13M8H4111socr111 
cTparnccpepHoro o3oHa s 3111MHll1111 nep111og Hag H111)1{Hll1M HosropogoM no gaHHblM Ha3eMHblX 
1113MepeHll1111 c 111cnOJlb30BaH111eM HOBOro 030HOMeTpa (CM. n.1.2), 111HTepnOJ1fll..(111111 cnyTHll1KOBblX 
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Ha6rno,QeHV1ii1 SBUV, ,QaHHblX peaHaflVl3a MERRA VI 1..1V1cneHHoro MO,QenV1posaHV151 c 

V1cnoflb30BaHV1eM MO,QenVI cocrasa HVl>KHeiil VI cpe,QHeiil arMoccpepbl [Ermakova et al., 2018]. Bee 

TVlnbl ,QaHHblX noKa3blBalOT CXOAHYIO KaprnHy Vl3MeH'-IVIBOCTVI CO,Qep>KaHVl51 030Ha B Te'-leHVle 

3VIMHVIX MeC5148B 2016 r ., OCHOBHblMVI 1..1epTaMVI KOTOpoi/1 51BJ1518TC51 HaJlVl'-IVle cra6VIJlbHOro 

BblCOTHOro MaKCVIMyMa OTHOWeHVl51 CM8CVI 030Ha B cpe,QHeiil crparnccpepe, Ha KOTOpbliil 

HaKJla,Qb1BalOTC51 KpaTKOBpeMeHHble nepVIO,Qbl yseJlVl'-18HVl51 ero CO,Qep>KaHVl51 030Ha. Pe3yflbT8Tbl 

Vl3MepeHVlii1 c VICnOJlb30BaHVl8M 030HOMeTpa B 4enoM xopowo COOTB8TCTBYIOT APYrVIM TVlnaM 
,QaHHblX, a HeKoropb1e KOJlVl'-lecrseHHble pa3JlVl'-IVl51, xapaKrepHble VI ,QJ151 ,Qpyrnx rnnos ,QaHHblX, 

CKopee scero, xapaKTepV13YIOT BJ1Vl51HVl8 JlOKaJlbHOiil Vl3M8H'-IVIBOCTVI CO,Qep>KaHVl51 030Ha, T.K. 

,QaHHble 030HOMeTpa 51BJ151IOTC51 TO'-le'-IHblMVI, a OCTaJlbHble xapaKTepV13YIOT ycpe,QHeHHYIO 

V13MeH'-IVIBOCTb. V1cnoJlb30BaHVle ,QaHHblX '-IVICJleHHOro MO,QeilV1posaHV151 no3BOJ1VIJ10 04eHV1Tb 

BJlV151HVle cpOTOXVIMVl'-18CKVIX VI AV1HaMV1'-1eCKVIX cpaKTOpOB Ha Ha6JllO,QaeMylO Vl3MeH'-IVIBOCTb 

CO,Qep>KaHVl51 030Ha B 3VIMHVle M8C514bl B aTMOCcpepe Ha,[\ HVl>KHVIM HosropO,QOM. npose,QeHHbliil 

aHaflVl3 noKa3aJl, '-ITO cpOTOXVIMVl'-leCKVle npo4eCCbl JlOKaJlbHOro o6pa30BaHVl51 VI pa3pyweHVl51 030Ha 

He 51BJ151IOTC51 VICTO'-IHVIKOM Ha6JllO,QaeMblX KpaTKOBpeMeHHblX epeMeHHblX MaKCVIMYMOB 

CO,Qep>KaHVl51 030Ha. Cpe,QVI AVIHaMVl'-leCKVIX npo4eccoB Ba>KHYIO pOilb V1rpa10T MepVl,QVIOHaJlbHble 

noTOKVI nepeHoca 030Ha Vl3 o6nacreil1 HaCblll..\eHHblX VI o6e,QH8HHblX 030HOM, a TalOl<e JlOKaJlbHble 

3cpcpeKTbl AVIBepreH4VIV1 VI KOHBepreHL!VIVI 30HaJlbHOro VI MepVl,QVIOHaJlbHOro noTOKOB. 

0,QHOpO,QHOCTb BblnOJlH51eMblX Ha6Jl10,QeHV1ii1 3a 030HOM VI cpaBHVIMOCTb BHOBb nony1..1aeMblX 

,QaHHblX c ,QaHHblMVI npe,QblAYLl..\VIX ,QeC51TVIJ18TVlil1 npo,QOJl>KaeT OCT8BaTbC51 Ba>KHOiil npo6neMoii1 . 

CeTb nonHOCTblO asrnMaTVl3VlposaHHblX cneKrpocpornMerpos 6p10epa, 3KcnnyarnpyeMa51 c 

Ha'-lafla 1980-x rr., 51BJ151eTC51 O,QHOiil Vl3 crapeiilWVIX mo6aJlbHblX CVICTeM, npe,QOCTaBJ151IOLl..\VIX 

,QaHHble ,QJ151 04eHoK 030Ha. Cyll..\eCTBYIOLl..\ee nporpaMMHoe 06ecne1..1eHV1e ,QJ151 ynpasneHVl51 

cneKTpocpOTOMeTpaMVI 6p10epa 6blJ10 C03,QaHO 6onee 35 JleT Ha3a,Q VI Hy>K,QaeTC51 B 3aMeHe B 

CB513VI c 3asepweHV1eM cpoKOB 3Kcnnyara4V1V1 KOMnblOTepHblX nnarcpopM, ,QJ151 KOTOpblX OHO 6b1Jl0 

pa3pa6oraHo. Hosoe KpoccnnarcpopMeHHoe nporpaMMHoe 06ecne1..1eHV1e ,QJ151 

cneKTpocpornMerpos Brewer pa3pa6arb1saerc51 s V1<t:>A PAH [Savinykh, Postylyakov 2018; 

Savinykh, Borovski, Postylyakov 2019]. 0Ho cMo>KeT pa6oraTb Ha K0Mnb10repax c cospeMeHHblMVI 

MHOro3a,Qa'-IHblMVI onepa4V10HHblMVI CVICTeMaMVI (Windows, Linux, macOS), VI B TO >Ke epeM51 6y,QeT 

VIMeTb O,QVIH VICXO,[\Hbli/1 KO,[\. 

C VIGnOJlb30BaHV1€M ,QaHHblX Ha3eMHblX Ha6n10,QeHV1ii1 OCO cne4V1anV1CTaMV1 KpblMCKoro 

cpe,QepailbHOro YHVIBepCVITeTa, l._\AO VI rVIAPOMeT4eHTpa PoCCVI Bbl51BJ18Hbl CYLl..\eCTBeHHble 

orpV14arenbHb1e aHOMaJlVIVI OCO Ha cesepe CV16V1pV1 3VIMOii1 2016 r. [Nikiforova et al., 2017; 

Nikiforova et al., 2019]. 

c VICnOJlb30BaHV18M Ha6JllO,Q€HVlii1 3a 030HOM Ha MVIJlJlVIMeTpOBblX BOJlHax B <t:>V1AH PAH 

VICCJle,QOBaJlOCb BJ1Vl51HVI€ BH€3anHblX CTparnccpepHblX noreneneHVliil Ha 030HOBblil1 cnoi/1 Ha,[\ 

MocKsoi/1 [Solomonov et al., 2017], aHanV13V1posanV1cb AV1HaMV11..1ecKV1e npo4eccb1, ornercrseHHble 

3a pa3JlVl'-IVle B 030HOBOM cnoe 3VIMoii12014-15 VI 2015-16 rr. [Kropotkina et al., 2019]. 

3. Teopl-1R, MO,Qe11l-1p083Hl-1e l-1 ,qpyrne l-1CCI1e,QOB3Hl-1R (THEORY, MODELLING, AND 
OTHER OZONE RELATED RESEARCH) 

B PoccV1iilcKoM rocy,QapcrseHHOM rn,QpoMereoponor1111..1ecKoM yHV1sepcV1rere (PrrMY) s CaHKT­

nerep6ypre VICCJle,QOBaHVl51 030HOBoro CJ1051 OCYL1..\8CTBJ151€TC51 C VICnOJlb30BaHVleM 

pa3pa6oraHHoil1 B yHV1BepcV1reTe cosMecrHo c V1HcrnryrnM Bbl'-IVICJlVITenbHoiil MareMaTVIKVI PAH 

XVIMVIKO- KJlV1Marn1..1ecKa51 MO,Q8Jlb (XKM) 030Hoccpepbl. B MO,Q8JlVI YLIVITblBaeTC51 Vl3MeH'-IVIBOCTb 7 4-x 

XVIMVl'-18CKVI aKTVIBHblX ra30B aTMOCcpepbl, B TOiil VIJlVI VIHOiil creneHVI BJ1Vl51IOL1..\VIX Ha Vl3M8H'-IVIBOCTb 

CO,Qep>KaHVl51 030Ha, a TalOl<e AV1HaMV1'-1€CKVle VI pa,QV1a4V10HHble npo4eCCbl, BJ1Vl51IOL1..\VI€ Ha nepeHOC 

030Ha s aTMoccpepe. XKM V1cnonb3osanacb ,QJ151 V1ccne,QoBaHV151 Vl3MeH'-IVIBocrn ra3osoro cocrasa 

non51pHblX paiiloHOB [CMblWJ15188 VI ,Qp., 2016], ,QJ151 VICCJ18,QOBaHVl51 BJ1Vl51HVl51 Bb16pocos MeTaHa Vl3 

apKTVl'-leCKVIX ra30BblX rVl,QpaTOB Ha CO,Qep>KaHVle aTMOccpepHblX ra30B [Yepenosa VI ,Qp., 2018], ,QJ151 

aHaJlVl3a BJ1Vl51HVl51 COJlHe'-IHOiil aKTVIBHOCTVI Ha ra30Bblil1 COCTaB VI TeMneparypHbliil pe>KVIM 

arMoccpepbl [CMblWJ151es VI AP· 2016; Sukhodolov et al., 2016], ,QJ151 V1ccne,QoBaHV151 3cpcpeKTOB 

Vl3MeHeHVl51 Y<t:> pa,QV1a4V1V1 no,Q B03,QeiilcTBVleM Vl3MeHeHVl51 co,Qep>KaHVl51 030Ha [Yy6aposa VI 

,Qp.2018; nacryxosa VI ,Qp. 2019], ,QJ151 Vl3Y'-18HVl51 BJ1Vl51HVl51 MOJlHVl€BblX 3cpcpeKTOB Ha COCTaB VI 
TeMneparypy aTMoccpepb1. 

B XKM PrrMY Ha1..1anvi npVIMeHmbc51 MeTO,Qbl accV1MV1Il514VIVI ,QaHHblX V13MepeHV1ii1 VI pe-aHaJlV13a 

TeMneparypbl noeepxHocrn oKeaHa, TeMneparypbl, cKopocrei/1 serpa, sna>KHOCTVI VI ,QasneHVIR C 
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VICnOflb30BaHVleM ycosepweHCTBOBaHHOill sepCVIVI MOAeflVI VICCfleAOBaflVICb oco6eHHOCT~ 
Vl3MeHeHVIH coAep>KaHVIH o3oHa s pailloHe eaHKT-nerep6ypra [eMblWflHeB VI AP·· 2017; TVIMocpees 
VI AP· 2017; 8V1ponaii1HeH VI AP· 2017], Ha reppVITOPVIVI ApKrnKVI VI ey6apKTVIKVI [Timofeyev et al., 
2018; WBeA VI AP· 2018; 8V1ponaii1HeH VI AP· 2018), a rnK>Ke BflVIHHVIH TeMnepaTypb1 nosepxHOCTVI 
oKeaHa Ha Vl3MeHeHVIH cocrasa VI CTPYKTYPbl aTMoccpepbl [71Kosnes VI eMblWflHeB 2019a; 71Kosnes 
VI eMblWflHeB 20196]. YAeflHflOCb rnK>Ke BHVIMaHVle BflVIHHVlfO cynbcpaTHoro synKaHVl4ecKoro 
a3p030f1H Ha Vl3MeHeHVl8 COA8p>KaHVIH aTMOccpepHoro 030Ha 3a C48T rereporeHHblX X~MVl48CKVIX 
peaKL,\Vlill Ha nosepxHoCTVI synKaHVl4ecKoro a3p030I1H [Luyang VI AP· 2019]. 

B WAO nony4eHbl OL\8HKVI B03MO>KHocreil1 nporH03VlposaHVIH BHe3anHblX cTparoccpepHblX 
norenneHVlill (Ben), onpeAeflHfOLl..\VIX xapaKrep pa3pyweHV1H o3oHosoro cnoH s ApKTVIKe, c 
VICnoflb30BaH~eM XVIMVIKO-Kn1t1MaTV1L1ecKoii1 MOA8f1VI SOeOL VI BHeApeHHoil! npoL(eAypoill 
accVIMVlflHL\VIVI AaHHblX Ha6nfOAeHVlii1 «nudging» [Funke VI AP·· 2017, BH3aHKVIH VI AP., 2019]. 
MoAeflb SOeOL HBflHeTCH KoM6V1HaU.V1eii1 MOAenVI o6Ll..\eil1 U.V1PKYI1HL\VIVI MAEeHAM4 ~ X1t1M1t1Ko­
TpaHcnoprHoii1 MOA8I1VI MEZON. MoAen~pyeTCH 118 ra30BblX peaKL(Vlill, 33 peaKL(VIVI cporonVl3a VI 

16 rereporeHHblX pea KU. VI ill. npoL(eAypa «nudging», no3BOf1HfOLl..\aH ynyLIWVITb socnpoV13BeAeHVle 
repMOAV1HaM~48CKV1X napaMeTpOB crparoccpepbl, OCTaHaBJ1V1Banacb 3a VIHTepBaJlbl speMeHVI OT 1 
AO 12 cyTOK AO Ha4ana sen. Ha npVIMepe H8CKOJlbKV1X sen ycraHOBJ18HO, 4TO MOA8Ilb soeoL 
MO>KHO 111cnOJ1b30BaTb AilH VIX nporH03a Ha cpoK AO 8 cyTOK. 

eneL(111an~craMV1 WAO nposeAeHbl V1ccneAOBaHV1H oco6eHHocreil1 u.~PKYI1HL\VIVI crparnccpepbl 
ApKTVIKVI VI VIX BflVIHHVIH Ha Tponoccpepy VI COCTOHHVl8 030HOBOro CflOH B Te48HVl8 3VIMH~X C830HOB 
2016-17 r. [Vargin 2018], 2017-18 r. [Vargin, Kirushov, 2019]. HaL1V1HaH c 2000 r. Ha perynHpHoill 
ocHose s WAO OL\8HVIBaeTcH XVIMV1L1ecKoe pa3pyweHV1e 030Ha BHYTPVI cTparnccpepHoro nonHpHoro 
BVIXpH s ApKTVIKe s Te4eHVle 3VIMHVIX ce30HOB c Vlcnonb30BaHVleM AaHHblX cnyTH1t1KOBblX 111 
6anflOHHblX ~3MepeHVlii1. 

B V1HCTVITYT 3HepreTVl4eCKVIX npo6neM XVIMVl4ecKoii1 cpV13VIKVI VIM. B.n. Tanbpo3e PAH 
npOBOAVlflVICb VICCJ18AOBaHVIH coxpaHHfOLl..\VIXCH npo6neM XVIMVIVI cpeAHeill aTMOccpepbl [napVIH 
2018] B TOM 4VICfle: L(enHblX XVIMV148CKVIX npoL(eCCOB 030HOCcpepbl [napVIH 2019], Vl3M8H8HVlii1 
XVIMVl4ecKoro cocrasa cpeAHeil! aTMoccpepbl [napVIH 2018], BKnaAe Ox, HOx. NOx, eLOx VI BrOx -
L\VIKnOB s pa3pyweHV1e cTpaToccpepHoro 030Ha s XXI seKe [napVIH 2017], HeL!eTHOM KVlcnopoAe VI 

ero aTMoccpepHoe speMH >KV13HVI [nap111H 2017]. 
B 2017-2019 rr. Ha reorpacj)VIY8CKOM cpaKyflbTeTe MrY V1M8HVI M.B. noMOHOCOBa COBM8CTHO c 

PrrMY c V1cnonb3osaHV1eM XKM V1BM-PrMY nposeAeHbl V1ccneA0BaHV1H sapV1aU.V1ii1 o3oHa, 
o6naYHOCTVI 111 3pV1TeMHoii1 paAV1aL(V1V1 (Qery) HaA reppV1TOpV1eii1 eesepHoill Espa3VI~ VI, 6onee 
noAp06Ho, s MocKOBCKOM pernoHe, s 1979-2015 rr. VI AO KOHU.a XXI seKa. BblHBfleHbl 
AI1VIHHonepV10AHb1e V13MeHeHVIH Qery, xapaKrep1t13YfOLl..\Vl8CH 3aMeTHblM yMeHbWeHVleM s KOHL\e 
1970-x rr. VI 3Ha4VIMblM nono>KVITeflbHblM TpeHAOM 6onee 5% I 10 neT c 1979 no 2015 rr. AflH 
MocKoscKoro perV10Ha no AaHHblM V13MepeHVlii1 VI MOAeflVI peKOHCTPYKL\VI~ [L.Jy6aposa ~ AP· 2018]. 
nonO>KV1TeflbHblil1 Tp8HA Qery CBH3aH, maBHblM o6pa30M, c Ha6flf0Aaf0Ll..\VIMCH YM8HbW8HVl8M 
3cpcpeKT1t1BHoro 6anna o6naYHOCTVI VI coKpall..\eHV1eM oeo. 3a c4eT 3TVIX V13MeHeHVlii1 cyll..\eCTBeHHO 
Vl3MeHVlflV1Cb Yet> pecypcb1 secHoill AI1H HaceneHVIH c HaV16onee YH3BV1MblM 1-M TVlnOM KO>KV1, YTO 
npoHBflHeTcH s nepexoAe OT ycnosV1il! Yet> OnTVIMyMa K ycnoBVIHM Yet> yMepeHHoil! 1t136blT04HOCTV1. 
MoAeflbHble 3Kcnep111MeHTbl c XKM VlBM-PrMY AI1H HecKonbKVIX CL\eHapV1es c yYeTOM ~ 6e3 yYera 
aHTponoreHHblX cpaKTopos noKa3aflVI, 4TO sapV1aU.V1V1 aHTponoreHHblX 3MVICCVlii1 cppeoHOB VI ranoHOB 
OKa3blBafOT HaV160flbWee B03Aeii1cTBVle Ha Vl3M8H4VIBOCTb oeo VI Qery B MocKOBCKOM pernoHe. 
epeAVI ecrecTBeHHblX cpaKTOpos oco6eHHO 3aMeTHble 3cpcpeKTbl Ha6nfOAafOTCH 3a cYeT Bb16pocos 
synKaH~YecKoro a3po3ons:i. PacYeTbl o6naYHoro nponycKaHVIH Qery s L(enoM comacyfOTCH c 
gaHHblMVI Vl3MepeHVlii1, OAHaKO OHV1 He socnpOV13BOAHT Ha6nf0gaf0Ll..\Vlii1CH nono>KVITeJlbHblil! TpeHA 
3Toii1 senVIYVIHbl [L.Jy6aposa VI AP· 2018]. 

B 3aBVICVIMOCTVI OT VICnOflb3yeMblX B MOA8flbHblX pacYerax gaHHblX TeMnepaTypbl nosepXHOCTVI 
oKeaHa Ha6nfOAafOTCH HeKoTOpb1e pa3J1VIYV1H s TpeHAax oeo [nacTyxosa VI gp. 2019]. 
Pe3yflbTaTbl MOAeflbHoro 3KcnepV1MeHra, YYVITblBafOLl..\ero V13MeHeHVIH aHTponoreHHblX Bb16pocos 
ranoreHCOAep>Kall..\VIX B8Ll..\8CTB, CBV1A8TeJlbCTBYfOT 0 H8fl~Heii1HOM YM8HbW8HVIV1 Qery 3a CYeT 
soccraHosneHVIH 030Hosoro cnos:i s XXI seKe. B 2016-2020 rr. 3HaYeHV1H Qery Ha 2-5% BblWe 
OTHOCVIT8flbHO YPOBHH 1979-1983 IT. B cpegHeM no sceil! cesepHoil! Espa3VIVI c MaKCVIMYMOM 
nopHAKa 6% s nonHpHblX w111porax. B 2035-2039 rr. senVIYVIHa Qery Bb1pasHV1saeTCH, a Aanbwe 
nocreneHHO CHVl>KaeTCH OTHOCVITeilbHO 3HaYeHVlii1 3a 1979-1983 rr. Ha 4-6% s a3V1aTcKoii1 YaCTV1 VI 

Ha 6-8% Hag cesepHoil! Esponoill s 2055-2059 rr. no 3TOLl1 npVIYVIHe Ha6nfOgaeTcs:i Vl3MeHeHVle 

7 



rpaH1t1L.\ Kilaccos Yc:t> pecypcos. Ha1t16onbw1t1e 1t13MeHeH1t1H s npocTpaHCTBeHHOM pacnpeAeneH1t11t1 
Yc:t> pecypcos 6YAYT Ha6moAaTbCH secHoill 1t1 neroM: 3Tlt1 lt13MeHeHlt1H npoHBnHIOTCH s pacw1t1peH1t11t1 
o6nacreill Yc:t> HeAOCTaT04Hocrn Ha cesepe 1t1 coKpali.\eH1t1e o6nacreill Yc:t> 1t136blT04Hocrn Ha 10re 
[nacTyxosa 1t1 AP· 2019]. 

no AaHHblM Ha6n10AeH1t1Vi B MereoponornLJeCKOVi 06cepsarop1t11t1 MrY npoBeAeHbl 
1t1ccneA0BaH1t1H Qer, 4yscTs1t1renbH0Vi K sap1t1a41t1HM o3oHosoro cnoH [Schmalwieser et al., 2017], 
KoTOpb1e BblHB1t1n1t1 3aMeAneH1t1e ee poems nocneAH1t1e roAbl, Ha41t1HaH c 2015 r. 

CosMeCTHO co cne41t1an1t1craM1t1 c:t>1t131t14ecKoro cpaKynbrera CaHKT-nerep6yprcKoro 
rocyAapcrseHHoro yH1t1sepc1t1Tera npoaHan1t131t1posaHbl ycnos1t1H 0Tp1t14arenbHblX aH0Man1t1Vi o3oHa 
s C1t161t1p1t1. noKa3aHo, LJTO AnH Qer s Bb1coK1t1x w1t1porax noH1t1>KeH1t1e OCO 31t1Moill Aa>Ke AO yposHeill 
TaK Ha3blBaeMOH 030HOBOVi Ablpbl He HBnHeTCH Kplt1Tlt14HblM. B TO speMH KaK ropa3AO MeHbWlt1e 
lt13MeHeHlt1H 030Ha B Hal.Jane seCHbl MoryT nplt1BOAlt1Tb y>Ke K onacHblM ypoBHHM 3plt1TeMHOVi Yc:t> 
paA1t1a41t11t1, KOrAa Tpe6yeTCH 3ali.\lt1Ta OT conHe4Horo 1t13ny4eH1t1H [Chubarova et al., 2018] 

B Hno "TaillcpyH" Ha OCHOBe conocrasneHlt1H AaHHblX Ha3eMHblX CTaHL.\lt1H Ha6n10AeH1t1H 
(X1t1aHrxe, KyHM1t1Hr 1t1 111ccblK-Kynb), a TaK>Ke cnyrH1t1KOBblX lt13MepeHlt1H SBUV, OMI lt1 TOU (Total 
Ozone Unit Ha 6opTy FengYun-3/A) 1t1ccneA0BaHa speMeHHaH lt13MeH4lt1BOCTb OCO s pernoHe 
ropHblX Macc1t1sos CpeAHeLil A31t11t1 1t1 T1t16eTcKOe nnaro. nonyLJeHHble pe3ynbTaTbl 
npoAeM0HcTp1t1posan1t1 cxo>KeCTb pacnpeAeneH1t1H aMnn1t1TYA 1t1 nep1t10AOB Kone6aH1t1Vi OCO Ha 
nporn>KeH1t11t1 6onee 14 MeCHL.\eB AnH scex aHan1t131t1pyeMblX AaHHblX [Visheratin et al., 2017]. 

npoBeAeH aHanlt13 cpa30BblX COOTHOWeHlt1H Me>Kgy sap1t1a41t1HMlt1 conHe4HOH aKTlt1BHOCTlt1 (CA) lt1 
KBa3lt1AeCHTlt1neTHlt1Mlt1 sap1t1a41t1HMlt1 (K,O.B) oco no AaHHblM cnyTHlt1KOBblX lt13MepeHlt1Vi, a TaK>Ke 
PHAa napaMeTpos Hlt1>KHei71 cTparoccpepbl (reMnepaTypa, reonoTeHL.\1t1anbHaH Bb1cora, cKopocTb 
Mep1t1A1t10HanbHoro 1t1 30HanbHOro seTpa) no gaHHblM peaHan1t13a NCEP. c:t>a3a MaKC1t1MyMos K,o.B 
oco B cpegHeM onepe>KaeT MaKClt1MYMbl conHeYHOH aKTlt1BHOCTlt1 B cesepHblX yMepeHHblX V1 
BblCOKV1X Wlt1porax Ha 20 Mee. lt1 OTCTaeT Ha 21 Mee. B BblCOKlt1X Wlt1pOTaX IO>KHOro nonywapV1H 
[Visheratin, Kalashnik 2018, Visheratin 2017]. 

Ha ocHose cnyTHV1KOBblX gaHHblX V13 6a3 SBUV/SBUV2 (65° 10.w. - 65° c.w.) 1t1 Bodeker 
Scientific (90° 10.w. - 90° c.w.) nposegeH aHanvi3 npocTpaHcTseHHo-speMeHHOLil 1t13MeH41t1BOCTV1 
cpa30BblX cooTHoweH1t1i71 Me>Kgy 11-neTHV1M L.\lt1KilOM conHeLJHoLil aKTV1BHocrn vi KAB OCO 
MeTogaM1t1 KOMno31t1THoro vi Kpocc-seLilsneTHoro aHan1t13a. nonyLJeHo, 4TO s nocneAH1t1e ABa 
gecHT1t1nernH K.O.B OCO s ApKrnKe 1t1 AHrapKT1t1Ke npo1t1cxogm np1t1MepHo s npornsocpa3e. 

B 111nc:t> PAH snepsb1e nposegeHo KOMnneKCHOe 1t1ccnegosaH1t1e BbmonH1t1Mocrn ycnos1t1H 
gHeBHOro cpoTOXlt1Mlt1YeCKOro paBHOBeClt1H 030Ha Ha BblCOTaX Me3occpepbl - Hlt1>KHeill repMoccpepbl, 
WV1pOKO vicnonb3yeMoro gnH BOCCTaHOBneHlt1H gHeBHblX pacnpegeneH1t1Vi 0 lt1 H no gaHHblM 
lt13MepeHV1Vi 030Ha lt1 CBe4eHlt1Vi B036y>KgeHHblX COCTOHHV1H MoneKynHpHoro Klt1Cnopoga V1 
rngpoKcvina [Kulikov et al., 2017; Belikovich et al., 2018; Kulikov et al., 2018]. Ha ocHosaHvivi 
pe3ynbTaTOB 30 XV1Mlt1KO-TpaHcnopTHOro MOgenviposaHlt1H rogosoro L.\VlKila cpOTOXV1MV1V1 AaHHOVi 
o6nacrn aTMOCcpepbl paCC4V1TaHO OTHOWeH1t1e peanbHOVi KOHL.\eHTpa41t11t1 030Ha K era noKanbHOMY 
paBHOBeCHOMY 3Ha4eHlt1IO B 3aBV1Clt1MOCTV1 OT BblCOTbl, Wlt1p0Tbl lt1 ce30Ha. H04HOe ycnos1t1e 
cpOTOXlt1Mlt14eCKOro paBHOBeClt1H 030Ha xopowo (c OTKilOHeH1t1eM V1 gvicnepc1t1eill MeHee 10%) 
BblnOnHHeTCH BblWe HeKOTOpoi71 rpaHV1L.\bl, 4be nono>KeH1t1e sapb1t1pyeTCH B gviana30He BblCOT 81-87 
KM lt1 KpaillHe cnO>KHblM o6pa30M 3aBV1CV1T OT KOOPAV1HaT V1 ce30Ha. 

B 111nc:t> PAH pa3pa6oraH craT1t1crnLJecKvi KoppeKTHblill Merog sanviAal.\1t1V1 ogHospeMeHHblX 
V13MepeHlt1Vi HeCKOnbKV1X aTMOCcpepHblX KOMnoHeHT npvi ycnosvivi cpOTOXlt1Mlt14eCKOro paBHOBeCV1H 
[Kulikov et al., 2018; Belikovich et al., 2019]. B KaLJecTse npviMepa paccMoTpeHbl AaHHble 
ogHospeMeHHblX 1t13MepeH1t1Vi OH, H02, 1t1 0 3 Ha Bb1corax Me3occpepb1 1t1 1t1x gHeBHoe 
cpOTOXlt1MV14eCK08 paBHOBecvie. HaillgeHO ynpoli_\eHHOe ame6pa1t1LJeCKOe COOTHOWeHlt18, 
CBH3b1Bal0li_\88 noKanbHble KOHL.\8HTpa41t11t1 gaHHblX KOMnOH8HT B glt1ana30He BblCOT 50-100 KM, 
napaMeTpaMlt1 KOTOporo HBnHIOTCH TOnbKO TeMnepaTypa lt1 KOHL.\8HTpa41t1H B03gyxa, a TaK >Ke 
KOHCTaHTbl 9-rn Xlt1Mlt148CKlt1X peaKL.\lt1H. 

4. PacnpocTpaHeH1.1e pe3y11bTaToB (DISSEMINATION OF RESULTS) 
,0.aHHble c1t1creMarn4ecK1t1x 1t13MepeH1t1Vi OCO, np1t13eMHoill Y<t>-o6nyYeHHocrn, a TaK>Ke 

viHcpopMa41t1H o MaKc1t1ManbHb1x 3HaLJeH1t1HX Yc:t>-1t1HgeKca Ha CT. «06HV1HCK» apxvisvipy10TcH vi 
xpaHmcH s 6a3e gaHHblX «Hno «TaillcpyH». Pe3ynbTaTb1 1t13MepeH1t1Vi perynHpHo nepegalOTCH s 
MV1posoill L.\8HTP gaHHblX (WOUDC) B KaHage, a TaK>Ke B «IV1gpoMeT4eHTP POCClt1lt1» gnH 
Bb1nonHeH1t1H pa6oT no nporpaMMaM PocrngpoMera. 
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,QaHHble CVICTeMan148CKVIX JlVIAapHblX Vl3MepeHVlil1 KOH48HTPaL.\VIVI 030Ha Ha BblCOTaX OT 12 AO 
35 KM Ha CT. «06HVIHCK» apXVIBVIPYIOTCH VI xpaHHTCH B 6a3e AaHHblX «Hno «Tail1cpyH». 

Ka>K,O,blil1 roA rrO npeAOCTaBJlH8T aHaJ1Vln148CKVl8 MaTepVlaJlbl AllH o63opa COCTOHHVIH VI 
3arpH3H8HVIH OKpy>Ka10w.eil1 cpeAbl VI AOKflaAa 06 oco6eHHOCTHX KJlVIMaTa Ha reppVITOpVIVI 
PoccVIViCKOVi ¢eAepa4V1V1. B MaTepV1a11ax TpaAVl4VIOHHO OTpa>KalOTCH oco6eHHOCn1 COCTOHHVIH 
030HOBOro CJlOH 3a roA VI MHOroJleTHVle TpeHAbl VI sapV1a4V1V1 oco HaA reppV1TOpVleil1 PoccV1il1CKOil1 
¢eAepa4V1V1. V1HcpopMa4V1H 0 TeKyw.eil1 CV1Tya4V1V1 ny611V1KyeTCH Ha caVire rrO http://voeikovmgo.ru 

,QaHHble Vl3MepeHVIVi Y<t:>-6 (UV-B) paAV1a4V1V1 c nonyAeHHblMVI 3Ha4eHVIHMVI c 15 craH4V1il1 
POCrVIAPOMeTa 8>K8AH8BHO HanpaBJlHIOTCH B rVIAPOM8T48HTp POCCVIVI, L\AO VI POCrVIAPOMeT. 

,QaHHble Ha611IOA8HV1il1 oco Ha pOCCVlil1CKVIX aHTapKTV148CKVIX CTaH4VIHX onepaTVIBHO 
nepeAalOTCH s BMO AllH ny611V1Ka4V1V1 s 6101111ereHHX o cocTOHHVIVI 030Hosoro cnoH s AHrapKrnKe: 
http://www.wmo.int/pages/prog/arep/gaw/ozone/index.html.) 

4.1. lllHcl>opM11poBaH11e o ,qaHHblX Ha6mo,qeHl'1~ (Data reporting) 

,QaHHble Ha6JllOA8HVlil1 CTaH4V1Vi c noMOLl..\blO 030HOMeTpOB M-124 onepaTVIBHO nocTynalOT B 
L\AO, rrO VI rVIAPOM8T48HTp PoCCVIVI. L\AO onepaTVIBHO npoBOAVIT nepBV14Hblil1 KOHTpOllb 
Ka4ecrna AaHHblX, apxV1sV1pyeT VIX VI nepeAaeT s WOUDC. 3rn AaHHb1e cosMeCTHO c AaHHblMVI Vl3 
APYrVIX cTpaH V1cno11b3YIOTCH TaM AllH e>KeAHeBHoro oro6pa>KeHVIH noneil1 OCO. B L\AO 
onepaTVIBHO CTpOHTCH KapTbl pacnpeAeneHVIH oco HaA reppV1TOpV1eil1 PoCCVIVI VI conpeA8JlbHblX 
CTpaH, BblHBJlHIOTCH aHOMaJlVIVI VI aHaJlVl3VIPYIOTCH npV14VIHbl VIX B03HVIKHOB8HVIH. npVI BblHBJ18HVIVI 
cyll.\ecrneHHblX aH0Ma11V1il1 s nonHx OCO VI Y<t:> paAV1a4V1V1 L\AO oneparnsHo V1HcpopMV1pyeT 
POCrVIAPOMeT. B rrO AaHHble npOXOAHT 6onee TW.aTeJlbHblil1 KOHTpOllb Ka4eCTBa, no VITOraM 
KOTOporo AenaeTCH BblBOA 0 Ka4eCTBe pa60Tbl OTA811bHblX npV16opos VI CTaH4Vlil1, npoBOAVITCH 
KoppeKrnposKa AaHHblX VI y>Ke cKoppeKrnposaHHble AaHHble nepeAalOTCH s WOUDC. 

B WOUDC raK>Ke perynHpHo nepeAaKJTCH pe3y11bTaTbl Ha61110AeHV1il1 OCO VI Y<t:> paAV1a4V1V1 c 
nOMOLl..\blO cneKTpocpoTOMeTpa 6p10epa Ha CTaH4VIHX KVICJlOBOACK, 06HVIHCK. 

,QaHHble perynHpHblX Vl3MepeHVIH 0 0 VI N02' s CaHKT-nerep6ypre s seprnKanbHOM cron6e 
aTMOccpepbl, Vl3MepeHHble c noMOW.blO cneKTpoMeTpa, C03AaHHOro Ha OCHOBe OTe48CTB8HHOro 
CKaHV1py10w.ero MOHOXpoMaTOpa M,QP-12 (JlOMO), Ha4V1HaH c 2004 r. AOCTynHbl Ha caillre 
http://troll.phys.spbu .ru/Personal_pages/lonov/welcome.html 

,QaHHble V13MepeHVlil1 COAep>KaHVIH N02 s cTparoccpepHOM cron6e VI s norpaHVl4HOM cnoe 
aTMoccpepbi Ha 3seHV1ropoACK0Vi Hay4HOVi craH4V1V1 V'l<t:>A perynHpHo nocTyna10T s NDACC VI 
HaXOAHTCH B OTKpblTOM AOCTyne (http://www.ndacc.org/). 

4.2. lllHcl>opM11poBaH11e o6w.ecTBa (Information to the public) 
L\AO e>KeKsapTallbHO ny611V1KyeT B >KypHane «Mereopo11orV1H VI rVIAPOllOrVIH» (aHrnOH3bl4HaH 

sepCVIH pacnpocTpaHH8TCH Vl3,0,aTeJlbCTBOM «Springer») o63opbl c TeKYW.VIM aHaJlVl30M COCTOHHVIH 
030Hosoro cnoH Hag PoccV1eii!. TaKV1e >Ke csegeHVIH ny611V1KY10TCH s e>KerogHblX «.QoKJlagax 06 
oco6eHHOcrnx KflVIMara Ha reppVITOpVIVI POCCVIViCKOVi <t:>egepa4V1V1» VI «063opax COCTOHHVIH VI 
3arpH3HeHVIH oKpy>KaKJw.eVi cpeAbl B PoccV1il1cKoiil <t:>egepa4V1V1», nogrorasnV1saeMblX 
PocrV1gpoMeTOM. 

nporH03bl BblCOKVIX 3Ha48HVIVi Y¢-VIHA8KCa Ha TeKYW.Vle VI BTOpb18 CYTKVI C yKa3aHVl8M 
reppVITOpVIVI c onaCHblM HBJ18HVl8M VI peKOM8HAa4VIHMVI 3aW.VITHblX Mep AllH pa3HblX rpynn 
HaceneHVIH pa3Mew.aKJTCH Ha cail!Te rV1,o,poMeT4eHTpa PoCCVIVI (http ://meteoinfo.ru/). 

4.3 CooTBeTCTBYIOLJ..\1'1e HayYHble ny61111Ka41111 (Relevant scientific papers) 

06Jopb1 HayYHblX ny61111Ka411~ (Reviews of scientific publications): 
Elansky N.F. Ozone. Russian National Report: Meteorology and Atmospheric Sciences: 2015-2018: for the 
XXVll General Assembly of the International Union of Geodesy and Geophysics (Montreal, Canada, July 8-
18, 2019) I Ed.: I. I. Mokhov, A. A. Krivolutsky. - Moscow: MAKS Press, 2019. - 332 p. 
http://ebooks.wdcb.ru/2019/20191AMAS/20191AMAS.pdf 

lllcc11e,qo0aTe11bcK11e ny61111Ka41111 (Original papers): 
I. Sibir E.E., Radionov V.F. Total ozone variations at Russian Antarctic stations . Results of long-term 

observations. Arctic and Antarctic Research. V.64, No 3, p. 250-261, 2018. (in Russian). 
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Physics, V. 54, No. 9, p. 1068-1075, 2018. 
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B 2017 r. COTPYAH111Kll1 rro HaYan111 B3all1MOAe~CTBll1e c KonneKT111BOM, pa3BV1BaKH!.J,111M 
Svalbard Integrated Arctic Earth Observing System no 1113MepeHll1HM OCO 111 Y<D-pag111al,\111111 
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npogOn>t<aeTCH o6pa60TKa 111 aHanll13 gaHHblX 1113MepeHll1~ npOCTpaHCTBeHHO-BpeMeHHblX 
sap111al,\111~ OCO, nony1..1eHHblX c noMOW,blO <Dypbe-cneKrpoMeTpa V1K<DC-2, pa3Mel..LleHHoro Ha 
3anyLL1eHHOM B 2014 r. cnyTHll1Ke Mernop-M N2. 

15 



npoBeAeHa VIHTepKamt16pOBKa cneKrpocpoTOMerpa ,Qo6coH #108 (rro) B PernoHaJlbHOM 
esponei:\GKOM L.\8HTpe no Kan1116pOBKe B repMaHVIVI (X03Hnai/1ceH6epr) B VllOJle 2019 r. npoBeAeHa 
V1HrepKanV16posKa cneKTpocpornMerpa 6p10epa MKI I #044 (Hno «TaillcpyH») B Kn111Marw-iecKoii1 
06cepsarnp111V1 r. Apoca (Wseii1L1apV1s:i) nernM 2018 r. 

7. nnaHbl Ha 6y,qy~ee (FUTURE PLANS) 
Hno «Taiilcj:>yH» npeAnonaraer npoAon>1<eH111e Ha6n10AeH111ii1 OCO, Apyr111MV1 ManblMVI rasoBblMVI 

COCTaBJls:llOll.\VIMVIX, npV138MHOii1 Y<t>-o6ny4eHHOCTVI VI KOHL.\8HTpaL.\VIVI npV138MHOro 030Ha. B 
HacTOs:Jll.\ee speMs:i flV1Aapb1 AK-3 ycraHosneHbl Ha 7 CTaHL.\Vls:IX n111gapHoro 30HAVIPOBaHVls:J 
PocrVIAPOMera, pacnono>KeHHblX Ha reppVITOpVIVI PoccV1ii!CKOii1 <t>eAepaL.\VIVI. nnaHVlpyercs:i VIX 
3KCnnyaTaL.\Vls:l VI BblnOJlH8HVle peryns:ipHblX Vl3MepeHVlii1. 

8. NEEDS AND RECOMMENDATIONS 
B CBs:J3VI c V1M810ll.\VIMV1cs:i cj:>V1HaHCOBblMV1 orpaH111YeHV1s:JMV1 HayYHblX opraHV13aL.\Vlii1 Pocc111111 

>1<enarenbHa cj:>VIHaHcosas:i noMOll.\b BMO Afls:J Kan1116posK111 rpex cneKrpocpornMerpoB 6p10epa: 
MKlll # 222 (WAO, r.,QomonpyAHbliil), MKll #043 (V1<t>A PAH, KVlcnosoACK), MKll #049 (V10A PAH, 
r. TOMCK) B 2020 r. c npVIBJl848HVl8M 3apy6e>t<HblX cneL.\VlaJlVICTOB. ,Qns:i npOB8A8HVls:l Kan1116pOBKVI 
yKasaHHble BblWe cneKrpocpornMeTpb1 6YAYT cseseHbi B OAHO Mecrn s WAO r. ,QomonpyAHbliil. 
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