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JlngapHble MeTOJbl aKTHBHO MCIOJIB3YIOTCS [T JAMCTAHIIMOHHOTO 30HAMPOBaHUS atMocdepbl, OJHAKO UX
[pUMeHeHue OTpaHIYeHo IOToAHbIMU yejaoBuaMu. [Ipsamoit MeTon usMepenunili Ha 6a3e aspoOTOTUUECKOTO A3IPO30JIb-
HOTO 30HIa o6paTHOro paccestus (A30OP) He MMeeT TakuxX OrpaHuueHui, a 1Mo (UUYECKUM NPUHIUNAM PaGOThI
3TN MeToIbl 6;TU3KHU. Beenoroanas cucreMa MOHHTOPUHTA CTPATOC(epPHOTo a3po30.asd MOKeT OBITh CO3/JaHa Ha OCHOBE
COBMECTHOTO IIPUMEHEHHS MPSMbIX U [JUCTAHIOHHBIX METOJ0B HAOGJIOJEeHWi, HO UX COIJTACOBAHHOCTD CJIeLyeT
MOJITBEPANUTDH HKCIIEPUMEHTAIbHO. B paboTe mpecTaB/ieHbl Pe3yJbTaThl JUAAPHO-a9POJOTMIECKOTO IKCIEepPUMeHTa
10 30HIUPOBaHII0 aTMocdepbl Ha BbicoTax 7—50 m 0—30 kM ¢ momomrbio HazeMHoro juzpapa 1 A3OP coorserct-
BeHHO B T. Tomcke 15—16.03.2023 r. V3mepsaiuch BeprukajgbHble Tpoduan Koa(pHUINeHToB 06paTHOTO paccesi-
HUS W3JAyYeHHS OT UCTOYHWKOB C OMM3KUMHU JauHaMu BogH: 532 (nmaap HaseMHoro GasmpoBaHus) u 528 HM
(A30P). Xopolee corjacue pesyibTaTOB JUAAPHBIX U GalJTOHHBIX M3MePeHUH yKasblBaeT Ha BO3MOKHOCTDH HC-
nosib3oBaHusl ASOP kak MOOHJIBHOTO CpeJCcTBA ISl IONOJHEHUS JHIAPHBIX U3MepeHUil B yCJ0BUAX 00JaYHOCTH.
OO6cyk1aercss 0HOBpeMeHHOe IIpUMeHeHHe TeXHOJOTHH MPSMOro M JMCTaHIIMOHHOTO 30HJAMPOBAHUS aTMOChepb
JIIST TIOBBINIEHNST KauecTBa U3MepeHHil B MCCIeJ0BAaHUSAX aspo30JbHOro coctaBa arMocdepsl. IIposemMoncTprpoBana
BO3MOKHOCTD DACIIUPEHs JUAAPHBIX HAGMIOeHNHA Ha ABYX IMHAX BOJH (355 u 532 HM) NpPAMBIMU H3MepPeHs-
Mu A3OP ¢ gononHuTeIbHBIM HaGopoM aauH BogH (470, 528, 850, 940 um).

Katouesvie caosa: crparocdepHbiii ad3po30/ib, TeMiepaTypa atMocdepbl, JUaap, aspo30JbHbII 30H/, MHOIO-
BOJIHOBOe 30HupoBaHue; stratospheric aerosol, atmospheric temperature, lidar, backscattersonde, multiwave

sounding.

BBeneune

AxTyasnpHasg pobieMa KINMaTHIecKUX M3MeHeHHiH
Tpe6yeT M3y4eHNsT IMHAMHUKI COCTaBa U CBOWCTB aTMO-
cepsl, BANAIONNX Ha ee paAuaIlioHHbIil 6amanc. /[
3TOTO PETYJISPHO TPOBOIATCA W3MEpPeHHs KINMaTo06-
Pa3yIoNX KOMIIOHEHT M XapaKTepHCTHK aTMocdepbl
u uxX nocjaegylomuil anamus. IIpexe Bcero ciaenyer oT-
MeTHTb HAOJIO/IeHHsT a9PO30JIbHOI ONTHYECKOIl TOJIIIH
(AOT) na cetu AERONET, a raxxke usmepenus AOT
CO CIyTHHUKOB. /[aHHBIX O BEPTHKAJIBHOM paciipejiesie-
HUW a3p030JIs B aTMocdepe TTOKa 3HAYNTETTHHO MeHbIIE.

CyImecTByIOT KOHTAKTHBIE ¥ [IICTAHIINOHHDBIE Me-
TOJBI W CPEJCTBA 30HAMPOBAHUA atMoc(epbl pas3imd-
HoTO 6a3MpOBaHNUA — Ha3eMHbIe, a3pOJIOTHYECKHe, ca-
MOJIETHBIE, CIYTHUKOBBIE W pakeTHble. /lyid pa3BuUTHSA
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nccaeJoBaHnil aTMocepHOTo aspo30Jisl TpeOyITCs TaK-
’Ke pa3paboTKa 1 co3JaHIe HOBBIX 3(P(HEKTUBHBIX Me-
TOJIOB T 9KOHOMHUYHBIX TeXHIMUECKNX CPeJCTB. B HacTo-
el paboTe PacCMOTPEHO HCCJIeJOBAHIE a9PO30JIbHOM
KOMIIOHEHTBI U TEepMHYECKOTO pexXuMa cTparocdepbl
HAa OCHOBe KOMOHHAIMU AUCTAHIHOHHOrO (JIMgapHOro)
U KOHTAKTHOTO (a9pPOJIOTHYECKOr0) OINTHYECKOrO 30H-
aupoBaHus. JlujapHble U asposorndeckue TeXHOJIOTHU
a3PO30JIBHOTO 30HANPOBAHUS Tpomocdepbl M CTPATo-
cepdl B3aNMHO JIOTIOJHAIOT IPYT JApyTa, obecrnednBas
BCETIOTOTHOCTDh HaGJIIO/IeHNT 1 HeNpPepPhIBHOCTL PSIOB
JaHHBIX. KpoMe TOrO, COTJIACOBAHHOCTL pe3yJIbTaTOB
30H/INPOBAHNST PA3JMYHBIMI MeTOo/laMM  Ha  OJIHM3KUX
JUIMHAX BOTH 528 1 532 HM M03BoJIAeT B JajbHeiimmeM
pacupaTb HabIOeHNd U3MEpeHHsAMH Ha [JPYTUX
JUIMHAX BOJIH, CO3/laBag OCHOBY /I IIPAKTHYECKOTO
IpHMeHeHUsT MHOTOBOJIHOBOIl TeopHU B a3pO30JIbHOM
30HANPOBaHNN cTpaTocdepsl. [IpsmMble n3MepeHns TeM-
mepaTypHoro npoduis arMocdepbl B XoJe IoJeTa
A3OP B pamMKax COBMECTHOTO JHJapHO-6ATJIOHHOTO
IKCIIepUMeHTa TIOBBIMIAIOT TOYHOCTb y4yeTa BKJIaJa MO-
JIEKYJIAPHOTO paccesHusd B JINJApHBIH CUTHAI M, Kak
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CJIe[ICTBUE, YJIYUIIaloT Ka4ecTBO IfesleBoil nHpopMannm
06 aspososie. OcobeHHO 3TO 3HAUNMO MAJA HM3yUeHHUS
a’po30JId B TPOTIONAy3e U BbINE, TAe ero BKJIAJ B M3-
MepdeMblii CHTHAJT 3adacTylo Ha IOPSAJOK MeHbIIe
BKJIa/Ia MOJIEKYJISIPHOTO pacCesHusd.

Jlugapublii MeTon 30HIUPOBaHUSA atMocdepbl 06-
JIAZIaeT PSIIOM  JTOCTOMHCTB, BKJIIOYasl BBICOKOE IIPO-
CTPAHCTBEHHO-BPEMEHHOE pa3pelleHne, BO3MOKHOCTD
TIPOBe/IEHNST JIINTETHbHBIX HEIPEPBIBHBIX HN3MepeHHil,
OIIeHKY BBIOPAHHOI XapaKTepHUCTHKHN B IIPOW3BOJLHOM
HaIPaBJIeHNN Ja3epHOTO JIyda M Ha Pa3/JMIHBIX BBICO-
tax U T.4. OaHako mMeloTcs W orpanmdyennus [1—5].
Tax, Hanpumep, Hajgnyne 06JAYHOCTH 3aMETHO CHUIKA-
eT 3 PexTHBHOCTL JUAAPHBIX HabmomeHuili. Bo3aMosk-
HOCTH a3pOJIOTHYECKOTO 30HIUPOBAHUSA C UCIIOIb30Ba-
HUeM GOPTOBBIX MPHOOPOB TO3BOJISIOT TIPOBOJAUTD TPSI-
mbie (in situ) u3MepeHHs adPO30JBHOIO PACCESTHILS
B YCJOBHUAX 06JAYHOCTH, MOITOMY XOPOIIO TOTOJHSIIOT
JIICTAHIMOHHbIE Jin/lapHble Habmoenns. CyliecTByioT
U JIpyrue MpenMyIiecTBa UCIOJIb30BAHUSA KOMOUHAIINK
JINZIAPOB ¥ a3POJIOTHYECKUX 30HJI0OB, UX MBI PacCMOT-
pUM HITKE.

[lens HaCTOATIEH PabOTHI — ONpeie/ieHIe COTIaco-
BAHHOCTH [aHHBIX JINJAPHOTO 30HAWPOBAHUS aTMO-
cepbl U pe3yJIbTATOB M3MEPEHMI a3PO30JbHBIM 30H-
jgoM o6pathoro paccesnus (A30P), Bo3MoKHOCTH
pacuIIpeHns AMana3oHa [JIMH BOJH ONTHYECKOTO 30H-
JINPOBAHUs, a TaKyKe TMOBBINIEHNE TOYHOCTH [IUCTAHI[I-
OHHBIX Ha6TI0/IeHNI 32 CIeT yBeJIMUeHI JOCTOBEPHOCTH
JIAHHBIX O BEPTUKAJIbHOM paclipe/leJIeHUN TeMIlepary-
pbI atMocdepbl.

MaTepI/IaJ[bI Hn METO/bl

B Hamieii pa6ote B KadecTBe TPAMBIX U3MepeHUit
Tpe/TaraeTcsl NCIOIb30BaTh a3PO30JbHBIH 30HI 06part-
noro paccesauga — A3OP [6, 7]. TlogpeM 3oHIa OCY-
TeCTBJSETCS Ha aspoJorndeckoM OGasmmone. A30OP
YKOMIIJIEKTOBAH HABHTAIMOHHBIM MOJYJIEM U TeseMeT-
pPHUECKUM IepeflaTINKOM, YTO 06eclednBaeT ero aBTO-
HOMHOCTb 1 MOOGUJIBHOCTh. Clie/lyeT OTMETHTb, UTO
6aJlJIOHHAs] TEXHOJIOTHS MOATOTOBKU ¥ BBIITYCKA TaKOTO
30HJIa TIPOCTA, IKOHOMHYHA U He TpeGyeT HATUYUS
CTOXHOI MH(PACTPYKTYPBI I 0OecTiedeHNsT 30H/IH-
poBanusi. Ilo cBoemy npunuuny fgeiicrsusgs A3OP 1o-
o6eH JIapy W TaksKe nM3MepsieT CHTHAJI CYMMapHOTO
06paTHOTO MOJIEKYJISIPHOTO T a3PO30JBHOTO paccesi-
uHug. Ilpm aToM oH mcHOIB3yeT GOPTOBOI CBETOIMOI-
HBIIl MCTOYHUK CBETa, a M3MepeHHe 00PaTHOTO pacces-
HUSI CBeTa OCYIIEeCTBJISIETCST M3 OJIMIKHeN 30HbI 06be-
mMoM 0,1 M°, pacrosoxkeHHOIl Ha paccTrosgHHE 1—5 M
OT m3jyyaTesisi. 30HJ TakKKe YKOMILIEKTOBAH U3MePH-
TeJleM TeMIepaTyphl aTMocdepbl ¢ TodHocThio =1 K
Ha BbicoTax 0—30 kM. IIpocTpancTBeHHOE TOJIOKEHUE
30H/Ia Olpe/ieJisieTcsi GOPTOBBIM HABUTAIMOHHBIM MO-
JlyJieM C TIOTPENTHOCThIO He Xy:ke * 2 M. [lo 3HaveHusM
TeMIepaTypbl PACCYUTHIBAETCS ILIOTHOCTB aTMOocC(epbl
Ha Ompe/esieHHOIl BBICOTe TO GapoMeTpHudeckoil ¢op-
myJte Jlammaca—Pronbpmana.

Koaddurment ob6paTHOTO MOJEKYJIIPHOTO pac-
CesHUS Ha JUINHE BOJIHBI U3JIydaTeJis JIETKO BBIYHC/IA-
eTcd 10 J[JAaHHBIM O BePTHKAJILHOM paclpeje/]eHun

IJIOTHOCTH aTMocdepbl B paMKaX ampHOpHOil MH(OD-
MaIlii O HAJNYIW WM OTCYTCTBUU a3PO30Ji HA BBHICO-
Tax MakcuMaiabHoro mogbeMa A3OP (30 km). TToapo6-
HOe OmmcaHne TeXHUKN W3MepeHnit 30H,I0M TIpeJICTaBJie-
Ho B[6].

B onucbiBaeMoM HIKe dKCIIEPUMEHTE HCIIOJIb3YeT-
ca mupap MOA CO PAH, xotopblii usmepsier temiie-
paTypy HaumHas ¢ BBICOT 5—7 KM. DTO MOKET BHOCHTD
HEKOTOPYIO TIOTPENTHOCTh B oIpejeseHue Koa(duim-
€HTa MOJIEKYJIIPHOTO pacCesHNs MPH JNAAPHBIX H3Me-
pPEHNUSAX, TaK KaK BepTUKAJIHHBIN MPOPUIL TeMIepary-
pBI /19 pacdeTa IIOTHOCTH aTMocdepbl OKa3bIBaeTCs
He MOJHBIM. Tak Kak 3a4acTylo BKJIAJ MOJEKYJISIPHOTO
paccesiHUA B M3MepsAeMblil CUTHAJ JOMUHHUPYET, TO 3TO
MOJKeT IPUBO/JUTL K 3aMETHBIM IIOTPEIIHOCTSIM B OIlpe-
neeHnn kKoadduimenta o6paTHOr0 a3po30JbHOTO pac-
cesHUSI. IJTO OGCTOSATENBCTBO TaKyKe CBH/IETETbCTBYET
B TI0JTh3y KOMOWHAIINU JUAapHbIX u3Mepenuii 1 A3OP,
Ha KOTOPOM, KaK YKa3bIBaJIoCh BBINIE, YCTAHOBIEH
JATINK JJI9 N3MepeHns BepPTUKATbHOTO TPODUIT TeM-
mepaTypbl OT TOBEPXHOCTH 3eMJIH 10 BePITUHBI TPaeK-
Topun moJieTa. ['opusoHTanbHOE yjAajleHHe 30HAA OT
TOYKM 30HPOBAHUA JuJapa B cTparocdepe B HalleM
IKCIIEPUMEHTE COCTaBWJIO He OoJiee 45 KM [Jis BCeX
mpoBe/ileHHbIX u3Mepennii. Ha puc. 1 (uB. BKIagKa)
COOTBETCTBYIOIINMH I[BeTaMU 0003HAYEHBI TPAEKTOPUN
HoJjieTa 30HJ0B, Jara W BpeMs Hayaja Bbirycka (-
TeJPHOCTD BBIIyCKa He TpeBbImaia 2 1).

B 6azoBoit xommiektarmm A3OP  mpuMeHAOT-
¢ [IBa UCTOYHWKA U3JIy4eHUd — Ha JJnHaxX BoJH 470
u 940 um. CoBpeMeHHass JHWHeNHKa TIPUMEHSIEMBIX
B A3OP cBeTonMOAHBIX H3JIy4YaTesell MO3BOJISET HC-
1I0JIb30BaTh JIpyTue JUHBL BOMH — 328, 650, 850 HM.
CymecrBytomtas cetb AERONET [8] usmepsier aspo-
30JIbHYIO ONTHYECKYIO TOJIILY Ha JJuHaX BosaH 340,
380, 440, 500, 675, 870, 940 m 1029 um. /laHHBIE
0 BepPTHKAJLHOM paclpefieJIeHNN a’po30Jd o M3Me-
penusM A3OP B cHekTpasibHBIX JAMalla30HAX CeTU
AERONET mno3BoigT TpPOBOAUTL KOMILIEKCHBIE Ha-
6JII0JIEHNST A9PO30JILHOTO HATIOJMHEHUST aTMOC(epbI.

1 mostydenust nHGOPMAIIUKU O COCTaBe a3pPO30JIs
o uamepenusmM A3OP npumenseTcs Tak Ha3bIBaeMblit
1IBETOBOI HMH/IEKC — OTHOIIleHNe 3HAUeHUNl CUTHAJIOB,
COOTBETCTBYIOIUX a3PO30JIbHOMY pacCesHUIo, Ha JBYX
JUIMHAX BOJIH u3jydatess. Ilpu atoM /711 Xapakrep-
HBIX MojeJieil aspo3oseit I[BeTOBOI WH/EKC BBIYHCIACT-
ca 3apaHee. CpaBHeHHE €ro TeOpeTHYecKUX 3HAYeHUI
¢ paccuuTanubiME 1o JaHHBIM A3OP ykaszpiBaeT Ha THTI
aspozonig [9]. IDta wmHbOpMaIUA WUCTOTb3YyeTCI IS
OIIEHKU BO3/IEIICTBIS a3p030JIsl Ha HEProGaTaHC aTMO-
cepnt [10], a Takske pellleHUs APYTUX 3a/ja4. 3aMeTUM,
YTO IePCHEeKTUBbI B PA3BUTHH MHOTOBOJHOBOTO JIU-
JTAPHOTO 30HANPOBAHUSA aTMOC(epbl OTPaHMYMBAIOTCS
CJIO’KHOCTBIO TeXHUYECKHMX pelleHuif, cama ke Teopus
MHOTOBOJTHOBOTO 30HANPOBAHUSA a3P030Jd T0IPOGHO
omucana B [11].

PesysbraTel u 00Cy:KaeHHE

COBMECTHBIN  JIHJapHO-adPOJIOTHYECKIIT  9KCIIe-
puMent 6but mpoBemern 15—16.03.2023 r. B Tomcke
(56°c.ur., 85°B.g.) Ha Gase UHcTHTyTa ONITHKH
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atmMocepsr CO PAH. Ha immpapHOM KOMILIeKce WH-
CTUTYTa M3MepeHNs IPOBOANINCH B MHTEpPBaJe BBICOT
ot 7 1o 50 kM, a 3ou710M — OT 0 MO 30 KM.

JUIs pasHbIX JaT 9KCIepUMeHTa GbLIN TOJMyYeHb
BepTHKaabHble npoduan  6e3pasMepHOH  BEJTMIMHBI
R(\., H) ma mmmax BomH 355 m 532 am (mmgap)
n 470, 528, 850, 940 um (3onzg). Mduszndyeckuii cMbIC]T
seauunnbl R(A, H) omucbiBaercs Ghopmyioit

B, H)
H)=—"2>""72 -
R 1) Bu(n, H)
_ Bk, H)+ B, (1, H) 14 Ba(r, H)
BM(A‘? H) BM(}M H),

rne B, H), Bk, H), BA(X, H) — xkoadpduunenTs
00111eTO, MOJIEKYJISIPHOTO M a3PO30JBHOTO 0OPATHOTO
paccesiHUsI cBeTa Ha JITHHE BOJHBI A Ha BbicoTe H.
Boinosinenue ycnosuit R(L, H) = 1 o3uayaer orcyt-
CTBHE Ha JaHHBIX BBICOTAX a’pPO30Jd; 3HAUEHNe
RO\, H) > 1 rosopur o ero Hammumu. TakuMm o6Gpa-
3oM, 10 3Hauenuio R(\, FI) ompemensercs BeJudnHa
a9PO30JIBHOTO PACCESTHUSI 10 OTHOIIEHWI0 K MOJIEKY-
JIIPHOMY.

Ha puc. 2 (11B. BKJIaKa) IIPeACTABJICHbI 3HAYCHUSA
RO\, H) nma A3OP n ympapa. Bpems mosera somnaa
COCTABJIIET B cpefHEM 2 4, a BpeMs 30HIUPOBAHUS
(nakomsenna) aumapa — B cpeaHeM 1 4 I Kakoi
JUTTHBI  BOJTHBI, TI03TOMY 30HAMPOBaHUE HAUYNHAJIOCH
O/THOBPEMEHHO C HAYaJIOM BBIMyCcKa 30HJa. Kak BHIHO
U3 TMOJIYYEeHHDBIX Pe3yJIbTaTOB, HabJIOaeTcs corJiacue
(o kpaiineil Mepe Ha BbicoTax 12—22 KM) B TIOJIyYeH-
ubix npobuiax R(H) nna 6imskux amud Boan (528
u 532 uM). Paszauung JaHHBIX Ha BBICOTAX HUIKE
12 kXM MOTYT OBITH OOBSICHEHBI HAJINYUEM IepPeMeHHOM
o61ayHOCTH Ha BBICOTaX 5>—8 KM. COBOKYIHOCTH BCEX
TIPUBEIEHHBIX JTMIAPHBIX JaHHBIX I A = 355 U 532 HM
n gauabix A3OP miaa A = 470, 528, 850 u 940 um
JIEMOHCTPUPYET IIHPOKYI0 U3MEHYUBOCTH TIpodusieit
RO\, H) B 3aBUCHMOCTH OT JITHHBI BOJHBI W COCTOSTHISI
atmMocepsl. Takoit Habop JaHHBIX M3MepeHWi Ha pas-
HBIX JJITHAX BOJH MOXKeT OBITh TIOJIe3eH B aHaJH3e
M3MEHYNBOCTH a3PO30JBHOTO COCTaBa aTMoCcdephI.

[Tosyuennbie Beprukaibhbie npodunn R(h, H) no-
Ka3bIBAIOT yMepeHHOe a3PO30JbHOE HAIOoJHEeHNe, Xa-
pakTepHOe g BBIOPAHHON JaThl M3MepeHWil TP OT-
CYTCTBHHI ByJKaHW4YecKol akTmBHocTH. Hambomee spko
9TO TIPOSIBJIAETCS Ha PHC. 2 B JAHHBIX 30HAMPOBAHUS
Ha JyinHe BOJHBI 940 HM, TZe MOJIEKYJSIPHOE pacces-
HUe OTHOCUTEJbHO HEBEJIKO.

Jlist 06pabOTKH JTaHHBIX a3PO30JIbHOTO 30HIUPO-
BaHMUI HeoO6XO[UMO 3HATh BEePTUKAJbHOE pacipe/ie-
JieHHe TIOTHOCTH aTMocdepbl, KOTOPOe PaCCYUThIBA-
eTcss 1o GapoMmeTpuueckuM (opMysaM Ha OCHOBe pe-
3yJIbTATOB  TeMIIEPATyPHOTO 30HAMPOBaHUs.  Dbuin
MIPOAHATU3NPOBAHBI BePTHKAJIbHBIE MPOMIIN TeMIlepa-
Typbl arMocdepbl B paiioHe NMPOBeJEHUsT IKCIEePUMeH-
Ta, MOJY4YeHHDbIE PA3HBIMU CIIOCO6AMM: a3pOJIOTHYECKOe
30HMpOBaHNe Ha Ommkaiimeir (210 kM) cTaHIUK
B r. HoBocu6upcke, cuyraukosbie aatubie (AURA),
JaTtyuk TeMiepaTypbl B coctaBe A3OP, smpapHble
na6mogenna B T. Tomcke (puc. 3, uB. Bkaaaka). Kak
BUIHO W3 IJTOTO PHUCYHKA, 3HAYEHWSI TeMIepaTyphbl

Ha COOTBETCTBYIOIINX BbicoTax B cTpatocdepe (10—
25 KM), TIOJyUYeHHBIE JHIapOM U 30HIOM, COTJIACYIOTCS
C TOYHOCTBIO J0 HECKOJBKUX I'paxycoB. B 1emoMm mo
BBICOT 12—15 KM HCIOJIb30BaHUE Pe3yJIbTaTOB TPSIMbBIX
u3Mepennii Temmepatrypsl A3OP BeITIsAUT Gostee TIpes-
MOYTUTENbHBIM, YeM JaHHBIX JHJAPHOTO 30HANPOBAHNUS.

3aknoueHnne

[Tosny4eHO YIOBJIETBOPHUTENBHOE COTJIACHE OJHO-
BpPEMEHHBIX NPAMbBIX (6a/TOHHBIX) M MCTAHIIMOHHBIX
(yugapHpIX) M3MepeHnii aspo30JBHOTO COCTaBa aTMO-
ceppl, 9TO yKa3bIBaeT Ha BO3MOKHOCTH IPUMEHEHUS
A30OP kak MOOUJIBHOTO CpEJCTBA IS JIOMOJIHEHWS
JIMJAPHBIX HaOI0/IeHNil, TPOBOANMBIX B Pa3JIHIHbIX
reorpadudecknx Touykax. CiemayeT 0co60 OTMETUTH
9KOHOMUYHOCTH A3POJIOTHUECKOI TeXHOJOTHH, YTO TIO-
3BOJISIET MCIOJb30BaTh ee BO BceX pernonax Poccum,
B TOM umcJje apKkTudeckoM. [IpomeMoHCTpUpoBaHa BO3-
MOKHOCTb paCIIUpeHus JuAapHbix HaGmiogenuii (Ha
JUIMHAX BOJH 355 1 532 HM) HPAMBIMU H3MEPEHIAMI
A30P ¢ gononHutebHBIM HabGopoM JMH BoJH (470,
528, 850, 940 um). [l pacueToB BEPTUKAJIBHOTO pac-
TipefieJieHNsT TIOTHOCTH aTtMocdephbl B AMAa30He BbI-
cor 10—25 KM JI0CTaTOYHO JAHHBIX JIMIAPHOTO 30H/IM-
POBAHUS TeMIIepaTypbl, KOTOPbIE XOPOIIO COTJIACYIOTCS
C pe3yJbTaTaMU TPSIMBIX 30H/OBBIX W3MepeHUil; Ha
TporocepHbIX BbicoTax (HIsKe 12 KM) pPe3ysbTaThl
MPSIMBIX H3MEPEeHHI TeMIepaTypbl Gojiee MPETIOYTH-
TEJIbHBI.

MunancupoBanne. MoepHI3alNg WHCTPYMEHTA-
pus WccJeloBaHNil — JUAapHOTO KOMILIEKca — ObLia
npoBeJieHa B paMkax rocdafganugs MOA CO PAH,
a 3IKCIIepUMEHTAJbHbIe HUCCTIEOBAHUS U TOJydeHHe
JaHHBIX — 1pu noazepskke PHD (rpant Ne 23-27-
00057).
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N.V. Balugin, V.N. Marichev, V.A. Yushkov, B.A. Fomin, D.A. Bochkovskiy. Aerosol sounding
of the troposphere and stratosphere by lidar and aerological technologies.

Weather conditions are a natural limitation of the use of remote lidar sensing methods of the atmosphere,
while the direct method based on an aerological aerosol backscattersonde has no such limitations, and these
methods are close in physical principles of measurement. The creation of an all-weather stratospheric aerosol
monitoring system can be based on the combination of direct and remote observation methods; however, their
consistency should be experimentally confirmed. The results of a lidar-aerological experiment on atmospheric
sounding at altitudes of 7—50 and 0—30 km using a ground-based lidar and an aerosol backscattersonde
(AZOR), respectively, are presented. The experiment was conducted in Tomsk on March 15—16, 2023. Vertical
profiles of backscattering coefficients of radiation from sources with close wavelengths were measured: ground-
based 532 nm (in lidar) and balloon-based 528 nm (in AZOR). The obtained consistency of lidar and balloon
measurements indicates the possibility of using AZOR as a mobile tool to complement lidar measurements in
the case of clouds. The combination of direct and remote sensing of the atmosphere with the aim of improving
the quality of measurements in studies of the aerosol composition of the atmosphere is discussed. The possibility
of extending two wave (355 and 532 nm) lidar observations by direct measurements of AZOR with an addi-
tional set of wavelengths (470, 528, 850, and 940 nm) is shown.

Baayrun H.B., Mapuues B.H., IOmkos B.A. u ap.
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