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[Mocrynuna B pepaximmo 11.04.2016 r.

Omnucana MeTOIUKAa BOCCTAHOBJIEHUS JUAAPHBIX Hpoduiieil BepTHKATIBHOTO pACIIpe/leIeHUs 030HAa C yYeTOM
TeMIepaTypHOIl ¥ a3PO30JIbHOI KoppeKuuu. /[[nana3oH perucTpaiuy JHIAPHBIX CUTHATIOB COCTABUJI OT S 10 18 KM.
IIpoBesieHo cpaBHeHUe BepTHKATIbHBIX Npogueil o3oHa HaJ T. ToMck, noaydeHHbIX B 2015 T. ¢ IOMOIIbIO JTHIapa
nuddepenmansbHoro noryaomeHns Ha CHOUPCKO JUAApHON CTaHIUM, U Ipoduieil, BOCCTAHOBIEHHBIX MO JaH-
HBIM MeTeopoJIOrHuecKoro ciyTHuka EBpomneiickoro kocmiueckoro arenrcersa (MetOp).

Kantouesvie caoea: numap, aucTaHIIMOHHOE 30HAMpPOBaHue, 030H; lidar, remote sensing, ozone.

BBeaenne

[lnsg uccrenoBanus atMocdepbl I KOHTPOJIA €€ CO-
CTOSTHUSI IIMPOKO WUCIIONB3YIOTCS METOABI JAMCTAHIIMOH-
HOTO JIa3€PHOTO 30HIMPOBAHI C TIPUMEHEHIEM JIngap-
HOW TEXHUKHN — JInapa WA JIa3epHOTO JioKaTtopa. [Ipu
9TOM HamboJiee UYBCTBUTEJIBHBIM M3 METO/IOB, WCIOJIb-
3yeMbIX JIJISI ONpe/leIeHUsT TIPOCTPAHCTBEHHOTO paciipe-
JleJIEHNsT KOHIIEHTPAIMU Kakoro-mm6o atMocgepHOro ra-
3a, sBjserTcsst MeToll quddepeHInATbHOTO TOTIOIEHHS
(MII). B Hacrosinee BpeMs JIHJapHOe 30HANPOBAHUE
MaJTbIX Ta30BBIX COCTABJISIONIIX aTMOC(epbI, B TOM YHCJIe
n o3oHa, o M/III mpuHImmUMasbHO peasnsoBaHo [1—6].
Hauunag co Bropoil nmosoBunbl 80-x rr. XX B. Jasep-
HOE 30HNPOBaHIEe 030HOC(hEPDI TPHOGPEJIO PETYISIPHBIIT
xapakTtep [2—5]. Ono maer nHdopMaIUio 0 BePTUKATD-
HoM pacmpegenernu ozona (BPO), yaauHo momMoHSS
mo/I06HYI0 UH(MOPMAINO, MOJyYaeMyl0 KOHTAKTHBIMU
MeTOZIaMU C TIOMOIIbI0 030HO30H/OB M paKeT, a TaKiKe
cnytiukoB TOMS, SAGE-II, TERRA, MetOp u ap.

JlazepHoe 30HIUPOBaHIE BEPTUKAJIBHOTO pacipe/ie-
JIleHus cTpaTocdepHOro 030HaA ocyIecTBsieTcs Ha CH-
6upckoit mugapuoii cranimu (CJIC) VMHCTUTYTa ONTHKY
atMocdepsr CO PAH (r. Tomck: 56,5° c.u1., 85,0° B.1.)
c 1989 r. [6]. [luTenpHbBIH TIepuo JHIapHBIX HAGJIIO-
e’ 3a cTpartocepHbIM 030HOM MOKa3a, YTo Hau-
60Jlee M3MEHYNBAs YacTb O30HOC(EPBI PAacIoJoKeHa
B HIDKHell cTpaTtocdepe, Te 030H TIOJBEP:KEH BJIHUS-

* Anekceit Anekceesiy Hessopos (naa@iao.ru); Buaau-
mup Imurpuesnu Bypaakos (burlakov@iao.ru); Cepreii MBa-
Hosuu Jloruii (dolgii@iao.ru); Anekceii BukropoBuu Hes-
3opoB (nevzorov@iao.ru); OJuer AHatosbeBud PoMaHOBCKMI
(roa@iao.ru); Ombra Buxroposna Xapuenko (olya@iao.ru);
[Opnit Bragumuposuu Tpuanes (yuri@iao.ru).

© HessopoB A.A., bypaakos B./l., loaruit C.1. u ap., 2016

HUIO JAMHAMHYECKOTO (akTopa. JTa YacTh MOJTHOCTBIO
oTipefie/isieT U3MEHYNBOCTD OOIIETO COMEP KAHUS 030HA
B artMocdepHOM cTosbe. JlmpapHble U3MEpeHUs IIpo-
¢ureit BPO no M/III ocymiecTBIAIOTCS Ha Pa3IHYHBIX
KOMOMHAIIAX JIUH BoJH [2—6].

CrouT OTMETHTH, YTO CpaBHeHHUs npoduseil KoH-
HeHTpaImii atMochepHOTO 030HA, TOJTYYEHHBIX C TI0-
momipio uHTepdepomerpa TAST (Infrared Atmospheric
Sounding Interferometer), ¢ mpoduIAMHU, TTOJYUEHHBI-
MU GOPTOBBIMH KOMIAKTHBIMU JIHJAPHBIMU YCTAHOBKAMU
Ha caMoJieTaX-1a6opaTopusIX, 030H30HIaMU, HA3eMHBIMI
JupapaMu U cnekTpodotoMerpamu Bproapa—/lob6coHa
B IIpefieiaX Tporocdepsl, TPOBOAIINCH U paHee [7—10].
B Hacrosieit cratbe IPOBOAUTCS CpaBHEHUE JIHAPHBIX
U CIyTHUKOBBIX M3MepeHUil BEPTUKAJIbHBIX Ipodueit
030Ha JIJid BepXHeii Tportocdepbl — HIKHEN cTpatocde-
PBI, T/le PACHOJIOKEH MAaKCUMyM KOHIIEHTPAIMU O30HA.

Takum o6pasoM, 1e/blo JaHHOI paGoTbI SIBIISETCS
COTIOCTABJIEHNE BOCCTAHOBJEHHBIX M3 JIMJADHBIX JIaH-
nbix Hasemuoil DIAL (Differential Absorption Lidar)
CHUCTeMBI BEPTHKATBHBIX Npoduiieil 030HA ¢ TPOpUIS-
MM, T[OJYYEeHHBIMU IO JAHHBIM CIIyTHHKOBOTO 30H/IH-
posanusa unrepdepomerpoM 1ASI (MetOp).

1. Anmaparypa

3oHANpOBaHUEe 030Ha HIDKHeH cTpaTocdepbl —
BepxHeil Tponocdepsl mpoBoautcs Ha CuOUPCKOil Jn-
papuoit cranuun MOA CO PAH (r. Tomck) ¢ 1989 r.
B kayecTBe UCTOYHWKA JA3€PHOTO U3JIyYEHUS HMCIOJIb-
3yercs deTBepTas rapMoHuka (266 HM) ocHOBHOIT uac-
torbl uastyderus Nd:YAG-nasepa (Mogenp LS-2134UT
dupmbr LOTIS TII, MuHCK) ¢ NOCIEAYIOUIUM ee
BKP-npeo6pazoBanneM B BoJopoze B nepsyto (299 um)
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u Bropyio (341 uM) cTokcoBble KoMmoHenTs! [11]. Uc-
T0JIb30BaHUE 9TOW KOMOWHAIINW JJIWH BOJH 06JIaJaeT
pPAIOM TIpeuMyTecTB. Bo-TlepBBIX, W3JIydYeHUWe B JaH-
HOM cJIydae peajn3yeTcs B OJHOM IIy4Ke 30HIMPOBA-
nus (B oxHoli BKP-guefike), 4TO 3HaYUTEIHHO YIIPO-
I[aeT TPOIleCC IOCTUPOBKU JHAapa U paboTy € HUM.
Bo-Bropbix, cucrema Ha ocHoBe BKP-gueiiku ¢ Bojo-
pOJIOM JlellleBJle, YeM, HallpuMep, Ha Jelitepuun. IIpen-
BapuTesbHble pacyueTbl IIOKa3asl, YTO HCIOJIb30BaHIUe
3TUX [IJINH BOJH TO3BOJISIET MPOBOANTH 30HINPOBAHIE
1o BbicoTbl H = 22 kM, B TO BpeMsI KaK O30HOBBIN
MakcuMyM B ToMcke pacriosioxkeH B BBICOTHOM HHTEp-
Bare 19—21 kM. Cienyer OTMeTUTb TakKe, UTO IIPU
TAKNX U3MEPEHUSX IMOSIBJSETCS BO3MOKHOCTb WCCJIe-
ZoBaHNA 030HA B Tpomocdepe [12].

BJok-cxeMa Jmgapa W ero moJpoOHOe OIHCaHue
npeacTaBaeHbl B crtaTbe [13]. IIpumeMHBIT Teseckor
paspaboTtan 1o cxeMe HbIOTOHA Ha OCHOBE TJIABHOTO
3epkaya auaMetpoM 0,5 M ¢ (OKYCHBIM pacCTOSHUEM
1,5 M. Peructpupyiomuii TpakT Jujapa yKOMILIEKTO-
BaH (oroymuoxkurensvmu (R7207-01) n yemnnrensmu-
muckpumuHartopamu (C3866) ¢pupmsr HAMAMATSU.
Pernctpanuga uJapHBIX CHTHAJIOB BeJeTCS B pesKIMe
cdeTa MMITYyJIbcOB (poToToKa. [Ipw JaBjeHNE BOZOPO/a
2 at™m uHTeHcUBHOCTH JuHuit 299 u 341 HM cpaBHUBa-
I0TCSI, YTO [IaeT BO3MOKHOCTH 30HIMPOBAHUIA O030HA
TIPU PaBHBIX dHEPreTHKAX U3JIydeHWUSI Ha ITUX JTMHAX
BosH. OJAHAKO [Jid yBeJUYEeHUS ITOTOJKA 30HANPOBA-
Hust  Gosiee 9((EKTUBHO UCIIONb30BATh JlaBJeHUE
1 arM, Tak Kak IIpu 3TOM 3HepreTHKa Ilepepaciipejieis-
eTcsl B Mosb3y JUHUM 299 HM, KOTOpasli CuJibHee IIO-
rJIoNaeTcss 030HOM, 4eM JuHuA 341 HM.

WNurepdepomerp IASI pacnonoxen Ha 6opTy Me-
TEOPOJIOTHYECKOTO CITyTHHKA EBporefickoro KocMmmye-
ckoro arentctBa (MetOp), Bemylero usMepeHusi aT-
Mocdepubix coctaBsgionnx CO,, CHy, N,O, CO, Os,
HNOs3, a Takske npoduseii TeMmepaTypbl U BJIAKHOCTI
B Tporiocepe u HIKHel cTpaTtocdepe B paMKaX eBpo-
neiickoit mporpammbl European Polar System B pesku-
Me, GJIM3KOM K pekuMy peaibHoro BpemeHu. IASI obec-
nedyrBaeT IOJIy4eHHe CIIEKTPOB BBICOKOTO PaJlOMeTpH-
YecKoro kauecTsa ¢ paspemrenneM 0,5 cM | B amamasone
ot 625 0 2760 cM ! [14]. BoccranoBrenie mpodueit
030HA TIO JAHHBIM CIIyTHUKOBOTO 30HANPOBAHUS BHI-
nosHseTcs B quamasone 1025—1075 em .

CIlyTHUKOBbIe JIaHHBIE IOJyYe€HbI C TOMOIIBIO
CTaHIINU TIpHeMa CIyTHHKOBoil mHpopMmamuu 2.4 XLB
¢upmbr Orbital Systems (CIITA), BBemeHHOH B 3Kc-
miayaranuio B MOA CO PAH B 2011 r. Ilosyuaemas
cO CTaHIMN nWHQOpMaNus MO3BOJISIET IIPOBOAUTDL CPaB-
HeHHUe CIIyTHUKOBBIX [AHHBIX C pe3yJbTaTaMu JUJap-
noro 3onaupoBanuga Ha CJIC [15].

2. MeTtoauka uamepeHnuit

B ocHOBY MeTONMKH BOCCTAHOBJEHUS JUAAPHBIX
npoduiieit BPO ¢ yuetoM TeMrepaTypHOil 1 a3p030Jib-
HOUl KOppEKIIUN JIETJIO JuapHoe ypaBHenue [1]:
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PeanbHble Bapuanni TeMIepaTypbl B aTMocdepe
MOTYT BBI3BaTh CYIIECTBEHHbIE U3MEHEHHSI B AlPHOPHOM
pacdere KoaduUIileHTa MOTJIONEHNSA 030HA, YTO IPH-
BOJUT K CHCTEMATHYECKUM OIMHOKAM BOCCTAHOBJIEHUS
npocdureii BPO. IlostoMy B airopuTMe BOCCTAHOB-
gennss BPO 1esecoo6pa3HO TPOBOAUTH KOPPEKITHIO
Ha TeMIIepaTypHYIO 3aBHCUMOCTD R, (H, T), Roy(H, T).
B mpenioxkeHHO# HAMU METOANKE WMCIIOJb30BAHA 3aBU-
CUMOCTb CEYeHUsI TIOTJIONIEHUS 030HA OT TEMIIePaTyphI,
MOJIy9eHHAs 110 AKCIIePUMEHTAJTBHBIM U PACUETHBIM J[aH-
HBIM U3 pabot [16, 17]. DTa 3aBUCHMOCTD TIpejCcTaBJIe-
Ha B Tabu. 1.

Ta6nauima 1

CeueHus NOIIONIEHUS 030HA (CM2) 19 AYana3oHa
218—295 K Ha anuHax BOJIH 30HAUPOBaHus o30Ha [16, 17]

JlnmmHa Temneparypa, K
BOJIHBI,
HM 218 228 243 273 295
on-line
299 [4,1-107" 4,1-107" 4,25-107" 4,3.107" 4,6-107"
off-line
341 | 6-102  6.102  6-102  6.1072 1,2.107

IIpu GobIINX 3HAYEHUAX adPO30JIHHOTO HAIOJI-
HeHus aTMocdepbl 06paTHOE a’pPO30JIbHOE paccesHUe
B HECKOJIbKO Pa3 MPEBBINIAET MOJIEKYJSPHOE, YTO IIpU
HEYUYTEHHBIX PACCEMBAIOIINX U OCJIAGJSIONUX CBOUCT-
Bax aTMocdepbl Ha 30HINPYIOIUX [JIMHAX BOJH JaeT
CyIIIeCTBeHHDIe NCKAKEHHSI BOCCTAHOBJIEHHOTO 030HOBO-
ro mpoduid. B paspaboTamHoii MeTOIUKe BOCCTAHOB-
JIEHUsI TUAPHBIX Tpoduieii 3TH (HaKkTOpbl YYUTHIBAIOT-
cs ¢ TIOMOIIBIO ajaroputMa u3 pa6otsl [18].

W3aBectHo, uTo 3amada A depeHIInPOBAHNISI dM-
MUpUYeCKNX (PYHKIMIA OTHOCUTCS K KJIacCy HEKOPPEKT-
HO TIOCTaBJEHHBIX 3aJa4. HeKoppeKTHOCTh MPOSBJISET-
cs B HapyIIeHWH YCTOWYMBOCTH DEIIEHUs], a MMEHHO
He6OJIbININE TTOTPENTHOCTH B MCXOJIHBIX JaHHBIX MOTYT
TPUBOJUTL K OOJIBIIUM OIMMOKaM pelleHuii, a B psje
cIydaeB K TOSBJIEHWIO OTPUIATENbHBIX 3HAYeHWH KOH-
IeHTpaINN Ta3a. B JaHHoll MeToANKe pelleHns HeKOop-
PEeKTHOIl 3amaun He MPUBOIAT K <«pa36ajThIBaeMOCTH»
pelleHnsT BOCCTAaHOBJIEHHOTO MpoGuisd O30HA 32 CcYeT
BBICOKOI TOYHOCTH TPOBEJEHHBIX IKCIEPUMEHTOB, Ta-
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KM 06pa3oM, ommbKa KasKIOTO 3dJeMeHTa MCXOTHBIX
JIAHHBIX MUHUMAJbHA, YTO CYMIECTBEHHO JJI peIIeHus
MoJJ06HBIX 3a/1a4.

BoccranoBsieHHbIE TI0 JAaHHBIM JUAAHOTO 30HM-
poBanusi npoduiu BPO comnocrasmsiiuch ¢ npodusis-
MU, IOJIyYeHHBIMU C TIoMoIlbio nuHTepdepomerpa [ASI
MeteocnyTHUKa MetOp. /[I1a o6paborku manubix [ASI
UCTIOIb30BAJN CTaHJAPTHBIE METOABI OOpPAIeHUs CITyT-
HIKOBBIX JaHHBIX [19].

3. Pe3ybTaThl CONMOCTABIEHHS
npodueit o3ona, nuamepennnix na CJIC
u unrepdepomerpom [1ASI

B Teuenue 2015 r. Ha CTaHIUU JUJAPHOTO 30H/IM-
poBanust MOA CO PAH npoBoauanch m3MepeHus Bep-
THKAJbHOTO pacupejiesierns o3oHa. C HCHOIb30BaHIEM
MIPeJICTABJIEHHOI BbIlE METOJAUKH PACCYNTHIBATIHUCH BOC-
CTaHOBJIEHHDBIE TPOMIIN 030HA BepXHell Tporocdepbl —
HIDKHel cTpaTocgepsl B COIOCTABJISINCH € TPOPUISIMH,
TOJIYYeHHBIMHU ¢ ToMoInbio HTepdepoMerpa [ASI, ye-
TaHOBJIEHHOTO Ha GOPTY MeTEOPOJIOTHIECKOTO CITyTHHUKA
MetOp. /lmana3oH peructpamyyl JHJApHBIX CUTHAJIOB
coctaBus 5>—18 kM. Ilpu 3TOM BOCCTaHOBJIEHHBIE Bep-
THKAJIbHBIE TPO(IIN 030HA UMeIoT omu6Ky ot 6 10 18%.

Koopaunate! u BpeMsl JTHIAPHOTO U CITyTHUKOBOTO
30HAMPOBAHUS TIPUBeleHbl B TabJ. 2. JlugapHble n3Me-
peHHsl 030HAa Haja T. TOMCK TPOBOJWINCH B BeuepHee
7 HOYHOE BPEMs B YCJIOBUAX 6e3061a4HOTO Heba.

Ta6nuima 2
Koopaunarsl u BpeMsi CIIyTHHKOBOTO U JIHIAPHOTO
30HMPOBaHMNsI, HCIOJb30BaHHbIE [JIsI cPaBHeHus: npodueit
BPO 3a 2015 .

Jlupapuasg
(SZST;I:HCHLHH, Cryrank MetOp (IAST)
Hara 85,0° B.1.)
Bpemsa Bpems Koopaunnatsr
no I'punBuuy  |no I'punBuuy IASI
13.01.2015 11:53—13:45 14:17 56,472° c.u.,
85,387° B.1.
19.02.2015 12:39—-14:13 14:53 56,681° c.u.,
85,164° B.1.
5.03.2015 13:05—14:56 15:02 56,472° c..,
85,118° B.1.
20.03.2015 13:32—15:24 14:53 56,691° c.i.,
85,124° B.1.
6.04.2015 14:25—16:17 15:41 56,254° c.i.,
84,935° B.1.
26.04.2015 15:11-17:03 15:26 56,585° c.u.,
84,594° B.1.

[Ipumep comocTaByieHUsT BePTUKATBHBIX Tpoduieit
030HA JINJAPHBIX W CHOYTHUKOBBIX H3MEPEHUil, IMOJIy-
yeHHbIX 26 ampemns 2015 r., mpeacraBieH Ha puc. 1.
[Ipocduan BPO mpuBeseHBI B CpaBHEHHU C MOJENbIO
Krueger [20]. Bce u3aMepeHus 030Ha TIpeCTaBIE€HbI
B BHJe TpeX KPHUBBIX: BOCCTAHOBJEHHBIN JHIAPHBIH

npoduib, npodpuab TASI u momenn Krueger. 13 pu-
CyHKa BUJHO, YTO TPOGUIN, BOCCTAHOBIEHHbBIE U3 JIU-
JIApHBIX U CIYTHUKOBBIX JaHHBIX, JOCTATOYHO XOPOIIO
COBIIA/IAIOT HA TIPOTSKEHUU BCETO BLICOTHOTO JMAIa30-
Ha u3MepeHuii. Jlaske IIpu 3aBbIIIEHHBIX 3HAUYEHUSIX
JUIapHBIX M3MepeHUil B paitoHe 9 m 13 KM, uX IOBe-
JleHne B OCHOBHOM TmOBTOpsieT ¢dopMmy KpuBoii TASI.
Borme 7 kM W3MepeHHblE TPODWIH OTIUYAIOTCS OT
MOJIe/IbHOTO, 4YTO SIBJIAeTCS eCTeCTBeHHBIM [JIs1 JUHa-
MUKHI 030HA B OT/€JIbHbBIE THU HAGJIIOIEHUI.

151 H, km

14

13 F

— o — [ASI
— ¢ — Jlugap
- == = Mogean Krueger

SR TR S S| NS |
1,0 1,5 2,0 2,5 3,0

Konnenrpammsa osona, N, - 10" monex. - cm

Puc. 1. ConocraBieHue BepTUKaJIbHBIX mpoduieil o30Ha, mo-
snydeHHBIX 26.04.2015 U3 JMIapHBIX M CIyTHUKOBBIX JaHHBIX

CrieiyeT OTMETHTD, 4TO JHIap Pab0oTaeT B peXIMe
HaKoOILUTeHNsI (DOTOHOB, MPOCTPAHCTBEHHOE paspelleHe
mpu atoM coctaBiasger 100 M, B To BpeMs Kak IpoduIb
IASI umeer 6onee muHamuunbli mar (150 + 100) M,
YTO CBSI3aHO C QJTOPUTMOM BOCCTAHOBJIEHUS O30HOBBIX
npoduseit A storo unctpyMenta [19]. Kpusaa TASI
6oJsiee TJaMKas U He OmUChIBaeT jgetanbHoro BPO, B To
BpeMs KaK JinjapHble wu3MepeHust GoJiee TOAPOOHO
MOKa3bIBAIOT ToBeJeHre BPO, 4yTo Xopommo BUAHO H3
puc. 1.

Ha puc. 2 mpezacTtaBieHBI Bce pacCMOTPEHHBIE CJIY-
yan comocraBieHus npoduieit BPO, n3MepeHHBIX Ha
CJIC u BoccranoByiennbix 1o IASI. M3mepenus npu-
BeJIeHbI K 061IeMy BBICOTHOMY AMama3oHy 6—15 KM s
6071ee yo6HOTO cpaBHeHHS BcexX Tpodmieii. 113 puc. 2
BU/IHO, YTO JIJid BCETO Tepuojia HAaGJI0/eHnit TIpocie-
JKMBaeTcsl 3aBblllieHne KoHIleHTpaluii o3oHa CJIC 1o
cpaBHenuio ¢ IASI B quanasone ot 8,5 10 12,5 kM.

CpaBHeHuHe JIHIapPHBIX U CIyTHHKOBBIX H3MePeHHil BepTHKAIbHBIX npodueii 030Ha no ganubM 2015 r. 705
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Puc. 2. ConocraBieHre BepTHKATbHBIX TpoQuIeil 030Ha, HOTydyeHHBIX B 2015 T.

W3 anamusa HaTypauabHbIX JaHHbIX BPO 3a Bech
paccMmarpuBaeMbiit mepuoa 2015 T., TpHUBEJEHHBIX Ha
puc. 3, MOKHO c/IeJIaTh CJIeIyIonIne BbIBOJbI. Pasnniia
Meskay npodussmMu - KoHuenrtpaiuii  (puc. 3, @, 6),
nosiyueHHbIX Ha Jumape u [ASI, pacter ¢ yBeanueHu-
eM BbICOTBI. BciencTBue 3TOro cpefHssd Pa3HOCTD
(magap — TASI) uaM OTKJIOHEHHE 1O BCEM JHSM H3Me-
peHuil B KOHIEHTpallUgX O30Ha U3MeHsgeTcs OT
—0,15 - 10'? Mostek. - cM™>  Ha  BbIcoTe 7,2 KM 110
2,03 - 10'? mozek. - eM~> na 13,7 xm (puc. 3, 6). Max-
CUMaJIbHOEe 10 BceM MPOMUIISAM OTKJIOHEHWE COCTABJIS-
et or —0,09 - 10'2 MoJtek. - cM~> Ha BbicoTe 7,2 KM [0
3,21 - 10'? mosek. - eM™ Ha 15 kM. MuHHMAIBHOE OT-
KJIOHEHHe Takke IO BceM TNPO(UIIM H3MEHSETCS OT
—0,25 - 10" mouex. - eM™° wa 7,7 kM g0 1,65 - 10! mo-
JIeK. - ¢M° Ha BbicoTe 13 KM.

B namem aHanm3e Mbl MOJYePKUBAEM, YTO HA BBI-
coTax Tporocdepbl IIPOCAEKUBAIOTCA CIy4al JOCTa-
TOYHO OJIM3KOTO COBIIAIEHUS TpoQuiIell, MOTyIeHHBIX
C IIOMOIUIBIO JINJIAPHBIX U CIIyTHUKOBBIX JJaHHBIX, B IIpe-
JlelaxX omMOKK u3MepeHus jaugapa. [Ipu atoM Ha BceM
MHTEPBaJIe BBICOT HAGIONAETCS 3aBblIIeHNe KOHIIEHTPa-
umit o3ona CJIC no cpasuenuto ¢ IASI. Vckirouenne
COCTaBJISIET AMala3oH Tponocdepbl B paiionax (7—8 km),
T/le TUJapHble 3HAUEHHsT MeHbIIle CIIyTHUKOBBIX. B aToM
caydae cpefHSSA Pa3HOCTb U CpefHAS HOPMHPOBAHHAS
Pa3HOCTb MMEIOT OTpPHUIlaTeJbHble 3HAUeHHs, KOTOpble
MIpe/ICTaBIeHbl Ha puc. 3, 6, 6 COOTBETCTBEHHO.

ITockonbKy 030H uMeeT 3aMeTHbI romOBOIl Xon,
TO [ TOTO, YTOObI HAHTH OTHOCUTEJbHBIE IIOTpemI-
HOCTH ero u3MepeHus npubopom IASI, pasHOCTb KOH-
LeHTpalllii HOPMUPOBAJM Ha 3HA4YEHU:, IOJyUYeHHbIe

H, xm H, k™ H, k™
15 15 15
14 F i 14 + 14
131 [( 13 13 —— Cpeaamii
5 i f I I —— MakcuMaabHbIi
12+ 12 | 12 —— MunnMaibHbIi
I «-/ _ I
1E 1+ 1F
10 F 10 F 10 F
9+ / 9F 9+
I —— Jlugap I r
8F —o— JASI 8r —— Cpeanuit 8
r T —— MaKcHMATBHBII r
r Ir —— MuHIMAJIBHBI Tr
6-. R PR TR NPT | 6- M e P RN RS Gh.ljj i d i |
00 05 1,0 1,5 20 2,5 3,0 -1 0 2 3 4 —80 —40 0 40 80
Konuenrpanms o3ona, Konuenrpanns o3ona, %
N 10" mosex. - em™ N, - 10" monek. - em™
a 6 6

Puc. 3. CpejHrie BepTHKaJIbHbIe TPO(GUIN 030HA U WX PA3JIUUMA: ¢ — CPeJHHe TPodUIn; 6 — pa3Iuuis KOHIEHTPALWH, H3Me-
peHHbIX JHgapoM i [ASI, B aGCOOTHBIX eMHAIAX; 6 — oTHocHTembHbIe pasHoctn (mmap — IAST)/ migap
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mugapom: (qmpap — IASI)/mmpap. DTu JaHHBIE TIpe-
CTaBJIEHBI Ha pUC. 3, 6, U3 KOTOPOTO BU/HO, YTO CPeJ-
HSS OTHOCUTEJIbHAS PA3HOCTb MOJIOKHUTEJNbHA B J[Mara-
30HaX BbIcOT 6—6,4 1 8,4—15 kM, rae gocruraer 80,07 %
Ha BbIcOoTe 13,7 KM.

CpenHsisi OTHOCUTEIbHAS PAa3HOCTh OTPUIlATENb-
Ha B Jualra3oHe BbICOT oT 6,4 10 8,4 kM, rae JOCTHUTa-
€T MaKCHMaJIbHOTO OTPHUIATEeJbHOro 3HaueHust —37,3%
Ha BBICOTE 7,5 KM. MakcuMaJ/JbHas OTHOCHUTEJbHaI
PasHOCTb HM3MeHseTcs 0T —22 MoJek. - cM > 10 88,1%
B AuamnaszoHe 6—15 kM. MuHUManbHAas 1O BCEM IIPO-
¢uraM oTHOcHUTeNbHAs Pa3HOCTb B 3THUX BBICOTaX CO-
craBiger —69,4% w©Ha BbicOTe 7,7 KM U [OCTHTaeT
76,4% wa 13 kM. Ha BBIcOTe 6 KM OTHOCHTEJbHAS Pa3-
HUI[A BapbupyeTcs B auamaszoHe ot —25,9 mo 52,5%,
Ha 15 kM ot 54,7 1o 88,1%.

TakuM o6pa3oM, TPOBeIEHHOE COMOCTABIEHNE TOKa-
3bIBaeT, YTO aGCOJIOTHBIE PA3JINUnsl KOHIIEHTPAIIUU 030-
Ha, U3MepeHHbIe JgapoM u mpuéopoM [ASI, MoryT usme-
HaTbes oT —0,25 MoJiek. - M 10 3,21 - 10" Mosiek. - M,
TT09TOMY OTHOCUTENbHAS PA3HOCTh HAXOJNTCI B JUaTa-

30He —69,4...88,1%.

3akouenue

PesynbTaThl CONOCTaBIEHNS BOCCTAHOBICHHBIX IIPO-
¢uteit BepTUKAJIBHOTO PACIIpeJleIeHIsI 030HA C YIETOM
TEMIEePATYPHOU M a3PO30JIbHOI KOPPEKUUN B BepXHeil
Tpornocepe — HIKHell crpatocdepe Ha 6aze DIAL
n npoduieir IASI moATBep:KIAIOT TEPCHEKTUBHOCTD
UCTIOIb30BAaHNSA JJIMH BOJH 30HAWPOBAaHUSA o30Ha 299
n 341 uMm. Kpome TOro, pesyJbTaTbl CpaBHEHUSI 1103BO-
JIFIOT YTBEPKJAThb BBICOKYIO IIpHEMJIEMYIO TOYHOCTD
HOZIOOHBIX HUCCJIEOBAHUIT [ KOHTPOJISI 030HA B 3a-
JIAaHHOM Jnarna3oHe BbICOT. CTOUT OTMETUTDH, UTO BOC-
CTaHOBJIEHHbIe TPOGUIN BBICOTHOTO PpacHpe/eseHIs
KOHIIEHTPAIIUU 030Ha OGOJIbIlle TATOTEIOT K TPOGUIIM
CIyTHUKOBBIX JAaHHBIX, 4eM K Mogean Krueger, 4To
TOATBEP:KAAETCS MPHUBEJEHHBIMI IIPUMEPAMU BOCCTa-
HoByleHHBIX Tpocureit DIAL u IASI.

Pa6ota BhIONTHEHA TIpU TIOA/lep:kKe Poccuiickoro
Hayunoro ¢gonga (Cornamenune Ne 14-27-00022 B wactn
Pa3paboTKH METOJMKYI BOCCTAHOBJIEHUST Npoduieil 030-
Ha u Cormamenne Ne 15-17-10001 B wactu comocTas-
JIEHUS JIMJaPHBIX U CIyTHUKOBBIX MPOQIIell 030HA).
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The technique for retrieval of lidar profiles of vertical ozone distribution accounting for temperature and
aerosol corrections is described. The range of lidar signal detection is from 5 to 18 km. The vertical ozone pro-
files measured over Tomsk with a differential absorption lidar of the Siberian Lidar Station in 2015 are com-
pared with the profiles retrieved from ESA MetOp satellite data.
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