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[IpezcTaBieHbl pe3yJabTaThl JUCTAHIMIOHHOTO 30HMPOBAHUS [IbIMOBOTO ILTeiia HajJ MOJEJbHBIM 0YaroMm
MPUPOTHOTO TMOKapa C HCIOJIb30BaHUEM CIIEIHATU3HPOBAHHOTO JIHIapa, IPUHIMI PaboThl KOTOPOTO OCHOBaH
Ha 3bdeKTe yBemuueHUsT OOGPATHOTO PACCESHUS, PETUCTPUPYIONIETO ONTHYECKYIO TYpOyJeHTHOCTb. PaccrosiHue
1o ouara ropeHus coctasisiio 1600 M, miomaab MoJeTbHOTO ToXKapa BapbupoBajach: 1, 9 u 25 M2, YcTaHOBJIEHO,
4TO BO BpeMs ropeHus: Jugap (UKCHPOBAJ IOBBIIIEHNE 9XOCHTHATA B OCHOBHOM IPUEMHOM KaHaJje, PerucTpu-
PYIOIIIEM a3pO30JIbHOE paccessHue U TYpOYJIEHTHYI0 KOMIIOHEHTY, OTHOCHTEJNBHO 3XOCUTHAJNA B IOMOJTHUTETHHOM
[IPUEMHOM KaHajle, PEeTHCTPUPYIOIIEM TOJbKO aspo3o.b. [IupuHa mpiMoBoro muteiida He mpesbimaia 20 M, HOBBI-
1IeHre OCHOBHOTO 3XOCUTHaJa HabJrofanoch cpady 3a luieiipoM B uHTepBaje paccrosiHuii or 0 1o 600 M. B man-
HOM 3KCIIepHMeHTe Huielid Temmoro apiMa JAeficTBOBaJ Kak (DasoBblil 3KpaH, KOTOPDBIH HM3MEHST KOTepeHTHYIO
CTPYKTYpY Jia3epHOro myuka. Ilocie 3aBeplieHHs WHTEHCHBHOTO TOPEHUS TeMIlepaTypa BHYTpH Iiefida 6bIcTpo
MOHIDKATACh U JuIap (UKCHPOBAT TOJBKO coleprkaHue aspo3osis. IlosgBiieHre aspo30bHON U TYpOYJIEHTHOH co-
CTaBJISIIONIEll B 9XOCUTHATE, OTPAKAIOMIUX MOBBIIIEHNE KOHIIEHTPAIUN a3PO30Jis1 I UHTEHCUBHOCTH TYpPGYJIEHTHO-
CTU, OJIHO3HAYHO YKa3biBaeT Ha odyar ropenus. [IpoBeZieHO cpaBHeHHe JHIAPHOI OLEHKH 3HAUEHUIl CTPYKTYPHOIL
XapaKTePUCTHKH [OKaszaTelns npeioMieHnss C2 Ha Bbicote 10 M HaJ 04aroM TOPeHHS C JAHHBIMU yJIbTPa3BYKOBOI
Meteoctaniu AMK-03 Ha BbicoTe 3 M U pe3yJbTaTaMy MOJAETUPOBAHUS HH30BOTO HMPUPOTHOTO MOXKapa, OImy6.u-
KOBaHHBIME paHee. [IpuMeHeHHe TYpOYJEHTHOTO JIHAApa SIBJSETCS MEPCIEKTHBHBIM CHOCO60M OOHApY:KEHUS Ma-
JIBIX OYaroB TOPEHHs, B TOM 4HcJe 6e3IbIMHOTO WM ¢ HU3KUM BBIGPOCOM KOHIEHCHPOBAHHBIX IPOJYKTOB TOPEHHS.

Kniouesvie cro6a: mpupoHbI mMoXap, TOpeHNe,

lidar, turbulence, aerosol.

BBeaeunne

AtmocdepHas TypOyJTeHTHOCTD — OJWH M3 KJIIO-
YeBBIX acCleKTOB U3Yy4eHUsi aTMocdepbl U ee B3auMO-
JleficTBUsT ¢ OKpy:katollelt cpefoif. OHa BJUsIeT Ha
TEIJIOOOMEH W IMPKYJSALUIO B aTMocdepe, Ha mepeMe-
IIMBaHUE Ta30BBIX KOMIIOHEHTOB aTMocdepbl U Tiepe-
Hoc asposoneil. [l1a maydeHus armocgepHOil TypOy-
JIEHTHOCTH WCIOJIb3YIOTCS YJIbTPAa3BYKOBbIE MeTEOCTaH-
mun [1—3], a TakXke pa3TWYHBIE ONTHYECKHE METO[IBI,
B TOM YHUCJIe C IpUMeHeHueM Ji1apoB [4—7].

B pa6ote [8] oTMeueHO, YTO MIPH HPUPOIHBIX IIO-
sKapaX MPOUCXOJUT 3HAUHMTEIbHOE W3MeHEeHHe aTMO-
cdepnoit TypOynenTHocTH. [Toskapbl BBI3BIBAIOT MHTEH-
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numap, TypOyJTeHTHOCTh, asposonb; wildfire, combustion,

CUBHBIIl HarpeB BO3/[yXa, YTO, B CBOIO OYepe/lb, IPH-
BOJUT K BEPTHKAJbHOMY [IBUKEHUIO BO3IYIIHBIX Macc.
[Tponcxomut BbI6pOC B atMocdepy 6GoabIIoro obbeMa
KOH/IEHCUPOBAHHBIX MPOJAYKTOB TOPEHHS B BUe MeTia
U Ca)kH, YTO TOBBIMIAET KOHIEHTPAI[NH BPEIHBIX Be-
IeCcTB B BO3/[yXe W BJNSAET HAa 370POBbe JIo/lell U KO-
cucremnl B 1esoM [8]. B pa6orax mpod. A.M. T'pu-
mmHa [9, 10] oTMedaeTcs, 4To B pe3ysbTaTe TIPUPOA-
HOTO TIO)Kapa HaJ O0YaroM TOpeHus (QopMUPYIOTCI
TEPMUKHU C BHYTPeHHeN IMPKYJAlneil 06beMOB BO3IY-
Xa, XapaKTepHble pa3Mepbl KOTOPBIX B BePTHKAJIbHOI
MJIOCKOCTH MOTYT TipeBbimath 10 M. Takue TepMuKu
MOKHO paccMaTpUBaTh KaK KPYMHOMACIITaOHYIO Typ-
6ynentHocTb. B [11] sKcmepmMeHTaJBbHO IOKa3aHO,
9TO B pe3yJbTaTe MOEJbHOTO TPHUPOAHOTO MOKapa
B OKPECTHOCTH oOdYara ropeHus Ha BbicoTax g0 10 M
dopmupytotcst TypOyJeHTHbIE CTPYKTYPbI MacurrabaMu
0,07—4,5 M, KOTOpbIe BIUSIOT Ha CTPYKTYPHYIO Xapak-
TepHCTHKY TloKazaTesis Tipesomiernns Ca. CreayeT 06-
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paTHTh BHUMaHWe, 4YTO TpeJcTaBieHHBble B [11] pe-
3yJIbTAThl TOJYYEHBI B HEIMOCPEACTBEHHOH 6JM30CTH
oT (pOHTA TOpeHUsA, HO TEXHUUYECKOH BO3MOKHOCTH
U3MEPUTh XaPAKTEPUCTHKU TYPOYIEHTHOCTH HETIOCpe]l-
cTBeHHO Haja (poHTOM (B KOHBEKTHBHOII KOJIOHKE)
y aBTOPOB PaboTHI He 6bLT0. Takke HEOOXOAUMO OTMe-
THTb, UTO B pe3yJ/IbTaTe MPUPOIHBIX MOKAPOB IPOUCXO-
IUT W3MeHeHNe Ta30BOro cocTaBa arMmocdepnr [11],
0CO6eHHO ecJii TOpAT GOJbIlNe IJIONAU JIeCOB WJIH
TOPMSIHNKOB, B MPOAYKTAX TOPEHHS] KOTODPBIX COJEp-
JKUTCS 6OJIBIIIOE KOJUYECTBO YTJIEpOoJa, 3aKHUCH a30Ta
1 CEpPHHCTOTO Ta3a.

Ienp paGoTbl — SMIHUPUYECKOE HUCCJIET0BAHUE
BO3MOKHOCTH NPUMeHEHUsT TypPOYJIeHTHOTO JuAapa st
OGHApY:KEHHsI MaJIBIX OYaroB MOXKapa, YTO II03BOJIUT
PETUCTPUPOBATD UX HA PAHHUX CTAIIX.

Jlugap BocmpunMumB K TypOyJIeHTHBIM (QJIyKTya-
IUAM TIOKa3aTessl IIPEJOMJIEHHST BO3AyXa, KOTOPBIE,
B CBOIO OY€pe/b, 3aBUCAT OT Auciepcuu QayKryanuit
TeMIepaTypbl. DBo3HHKaeT BONPOC: KaKoBa CTeleHb
YYBCTBUTEJIBHOCTU JINapa, KOTJa 30HANPOBAHUE OCY-
IIEeCTBJIIETCS HETOCPEJCTBEHHO HAJ 04aroM MOo/IeJbHO-
TO HH30BOTO TI0Kapa.

MaTepI/IaJIbI " METOo/bl

IKCIIepIMeHT TPOBOAMJICS B OKPECTHOCTH a3po-
npoma JJIOCAA®D B na. TosoBuno Tomckoit obmacth.
Jljist yMeHbIIIeHUsT BIMSHUS eCTeCTBEHHOH TypOyeHT-
HOCTH B atMocdepe U3MepeHUs MPOXO/IIN B BeuepHee
BpeMsa ¢ 20:55 mo 21:55 14.09.2023 r. mpu cKopocTH
BeTpa MeHee 1 M/c U ycTOHUMBOil TeMmepaTypHOil
crpatudukammu. TeMmepaTypa OKpy:Kafollero Bo3ayxa
coctaBrana 8°C, OTHOCHTEIbHAS BJIAXKHOCTD BO3LY
xa — 96%, abcomoTHas — 8,5 r/M°. B axcmepuMente
UCTIOb30BAJICST  PACTUTENDbHDI TOpIOYHIl MaTepuas
(PTM) — ceno, o6meit maccoit 60 kr. Beun mposee-
HBI TPH dKCIEPUMEHTA C PAa3JUYHBIMH pa3MepaMu oya-
ra TOpeHUs W 3allacoM TOIUINBA W BBIJEJEHHOH 3HeprH-
eit: 1,0x1,0 M (3amac TomIMBa 1,5 kr/M>%, Bbige-
JIeHHas1 sHepTusd — okojio 27 M/JIX, BpeMs 3a’KUTaHUS
21:02), 3,0 x 3,0 M (3amac TorumBa — 1,4 Kr/M%, BbI-
JleJleHHasl 3Heprus — okoJio 226 M/Ix, BpeMs 3axu-
ragus  21:13:30), 5,0x5,0 M (3amac TomimBa —
1,83 kr/M?%, BblJe/IeHHAS aHeprusi — okojo 823 M/Ix,
BpeMs 3askuranus 21:28).

B HemocpeacTBeHHON 6IM30CTH OT Oo4Yara TOPEHUS
MeTeoTapaMeTphl PETUCTPUPOBATNCH YJIbTPA3BYKOBOI
Mmeteoctaniineit AMK-03 ¢ gacroroii peructpamuu 10 I
Ha BbIcOTe 3 M. Ha OTKpBITOIl Tpacce Ha pacCTOSHUH
~ 1,6 KM OT MOJEJBHOTO OYara TOPEHUs pa3MeIascs
yabTpaduonetoBsiii (355 HM) TypOyJIEHTHBIH JHaap
YOP-5, npuHIun paboTsl KOTOPOTO 0OCHOBAH Ha 3 dex-
Te yBeamdeHus o6patHoro paccesuns (YOP) [12—14].
Jlupap orHocuTCS K Kjaccy Ge30NacHbIX /I TJIa3
MUKDPONMITYJIbCHBIX JIa3epHbIX cucteM. OT ApyTuX TO-
JMOGHBIX CHCTeM Halll JIHAap OTJUYAeTCsS TeM, YTO
B HeM [Ba NPHHUMAIOMINX KaHajga, MpUYeM OJMH W3
HUX coBMellleH ¢ TepenatomuM [15]. Bce xaHabr mpo-
X0AAT 4epe3 a(OKAJbHBIH TeJeCKOI, MO3TOMY KOHCT-

PYKIIHS CHCTeMBl TePMOMEXAHWYeCKN CTaOWIbHASA, UTO
MO3BOJISIET €il J/IuTeJibHOe BpeMsi paboTaTh B aBTOMa-
THyeckoM pexuMe. Ilonpo6Hoe omucaHue TypOyIeHT-
Horo Jjugapa Y OP-5 nano B [16].

IlepBuuHbIE JaHHDIE, MOJYJYEHHBbIE MIPU U3MePEHI-
X JUApoOM, Tpe/iCcTaBJIeHbl mapoii axocurHasuos. [lep-
BbIIl aXocurHa1 P, — 3T0 cyMMa o6paTHOTO pacCesTHUs
OT MoJIeKyJT U atMocdepHOro asposoJisa. Bropoii axo-
curHan P, .y — cymma curHasa P, u HekoTopoil Typ-
6yJseHTHOI N06aBKM Py, BeJWYMHA KOTOPOIl IPOIOP-
IIHOHATbHA WHTEHCUBHOCTH ONTHYECKOU TYpOYJEeHTHO-
ctu. V3 OTHOIIEHWS 5XOCHUTHAJOB JHIapa MOKHO
nonyuntb orenky C2. IlokasaTesb IpeJOMICHHS BO3-
JlyXa CBSI3aH C TeMIlepaTypoii Bo3iyXa, MoaToMy (Iyk-
Tyarmuu  KoaduineHTa TPeJOMIeHNS 06YCIOBIEHBI
(QIAYKTyaIsIMu  TeMIlepaTypbl W CYIIECTBYeT 3aBUCHU-
MocTh Mesxay C2 M CTPYKTYPHOH XapaKTepUCTUKOil
temmepatypst Ci [17].

W3 otHomeHnus sxocurHanioB P, .. m P, mmuaapa
ompeniesnsieTcss (HaKTOp BAUSHUS TYpOYJTEHTHOCTH Ha
CPEIHIO MOIMHOCTb PACCeTHHOTO CBeTa Ha TIPUEMHUKE

Pm-t(x) B

1 ==p

1, €))

Ile X — paccTosHue OT JHujapa A0 HCCIeIyeMoro o6b-
ema B atMocdepe. DyHkuus g(x) 1M03BOJIsET BOCCTa-
HOBUTb CTPYKTYPHYIO XapaKTepUCTHKY IOKa3aTess
IIpeJIOMJIEHUSI:
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g 1+04— —

77 ()
3, Okg /6 ; 16 ’ 2

C2(x) =

rae ¥ — paauyc NpUEeMHOIl aneprypsl; ko = 2m/A —
BOJIHOBOE YUCJIO; A — JJIMHA BOJHBI U3JIyYeHUs JIa3epa;
re(x) = \Jx/ky — macmtab @penens. Dopmymna (2)
ABJAETCA NPUOIMKEHHEM Ui CTaTHCTHYECKU OHO-
POHON TypGYJEHTHOCTH, HO MblI BBIHYKJAECHBI €€ HC-
[OJIb30BaTh, MOCKOJbKY TOYHOIO pelIeHUd 3agauu 06-
pallleHusl JaHHbIX TYpOYJEHTHOrO JUJapa CeroiHs Her.

PesyabTathl u 00CysK/AEHUE

Bo BpeMs sKcIepEMeHTa B OKPECTHOCTH O4ara ro-
PEHNUST PErHCTPUPOBAINCH POCT TEMIIEPATYPBI BO3/IyXa
(He Gomee wem Ha 1K), yBennueHue BepTHKaJbHOI
KOMITOHEHTBI ckopocTH Berpa (He Gosee weM Ha 0,1 M/¢)
1 Ip. AHAJIOTHYHbIE SIBJIeHUST (PUKCHPOBAINCH B [PYTUX
MOJIeTbHBIX 3KCIepHMeHTaX II0 HCCJIEOBAHHUIO IIPH-
pPOAHBIX TokapoB [11].

Puc. 1, @ wuriocTpupyer IPOCTPAHCTBEHHO-BpeE-
MeHHOe pacIipefleJieHre 3XOCHTHaJIa P,, KoTopoe aaeT
HAIJISIZIHOE  TIPE/ICTAaBJeHHEe O BPEMEHH IOSIBJIECHUS
U IUIOTHOCTH a3PO30JbHOTO Iaefipa IpH TOPEHHH.
Tpacca smgapa 6bLTa HOYTH TOPU3OHTAIBHAS U HALIPAB-
JleHa Ha WCTOYHUK, KOTOPBIH pacmojarajcad Ha yia-
gennu 1600 M. JlazepHoe usnydenue jaugapa (355 HM)

HccaenoBanie BIMSIHUS oYara IMPHPO/IHOrO IO’Kapa Ha JIOKAJbHbIE XapPaKTEPHCTUKH aTMOCQEpBI. .. 603
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MecTtHoe BpeMs

Puc. 1. HpOCTpaHCTBeHHO’BpeMeHHbIe pacipejiegIeHUA: 9X0CUrHaaa P;. A3PO30JIbHOTO IIPUEMHOT0 KaHaJja (d); PA3HOCTU IXOCUTHA-

JIOB B IIPUEMHBIX KaHaJlaX Pt

=P, - P,.. (6); mapamerpa C2? (g); Bpemenmoi rpapux C? ma gucranmuu 1660 m (2).

Jlugap YOP-5, 14.09.2023 r.

TJIa30M HEBUANMOe, TI03TOMY TOYHOE TI0JIOJKEeHUE Tpac-
Cbl 30HJMPOBAHWS HaM HEHU3BeCTHO. I[Ipeamnosoxu-
TeJbHO, BBICOTA TpPacChl HaJ OYaroM TopeHHus OblLia
10 M, asuMyTasbHOE CMeIleHHe TPACChl OTHOCUTEIBHO
ouara He mpeBbimango 10—15 M.

Bo BpeMs 3KCIIePUMEHTOB a’p030Jib (AbIM) CHO-
CUJIO BETPOM B HAIIPABJIEHUU 30HIUPOBAHI, T.€. JAJTh-
mre ot Jjuaapa. M3 puc. 1, a cremyer, 4To mocje BTO-
poro akcnepuMeHta 3a 10 mMun 1mweiid cmectuics
Ha paccrogaue mupuMmepHo 300 M, paamanabHasg CKO-
poctb Berpa cocraBuiaa 0,5 M/c. B TperbeM akcmepu-
MeHTe B TedeHue 20 MUH JbIM TEePEMECTUJICS Ha pac-
crosuaue 600 M.

Uepno-6emasg mrajga Ha puc. 1, @ cupaBa MOKa3bl-
BaeT BeJIMYNHY 3XOCUTHAJIA B OTHOCUTENHHBIX €INHU-
nax. IXocurHaa P, cKOppeKTHpoBaH Ha KBaJpaT pac-
CTOSTHUA W (PAKTUIECKN KAaUYeCTBEHHO W KOJUYECTBEHHO

oTpakaeT coepsKaHume a’3po30/isT B ABIMOBOM IiLieide.
3a eQWHWIy TPUHAT 3XOCUTHAT OOPATHOTO PACCESTHUS
OT MOJIEKYJl U YaCTHUIl Ha paccTosHuu 1 KM OT Jmaapa,
Ha puc. 1, @ eMy COOTBETCTBYeT CBeTJIO-CephIii (hOH.

3aMeTuM, YTO JIUJAp PAcCHoJarajcs B Ky30Be He-
60JIBITIOTO aBTOMOOWIBHOTO (PyproHa, MOITOMY B TIPO-
1ecce M3MEPEHUil IepeMellleHne IePCOHaJa BHYTPHU
MAIlUHBI TPUBOAMIO K HEGOJIBIIOMY CMENIEHUIO Ja3ep-
HOTO JIy4a B BepTHKaJIbHOI TLIockocTu. B pesyibrare
dopmMa apIMOBOTO TTelipa Ha puc. 1, @ uMeer cMerie-
HUe TI0 JaJbHOCTH, HampuMep B 21:35.

Puc. 1, @ pmaer TmpejacTaBieHHe O PpacCIPOCTPa-
HEHUW J[bIMa BO BpeMsl IPOBEIEHUsT SKCIEPUMEHTA,
HO He TIPeJCTaBJIsAeT HUKaKoil mHbopMamum o TypOy-
JIEeHTHOM coctosiHun 1tefipa. O6patumest k puc. 1, 6,
Ha KOTOPOM IIOKa3aHa pPA3HOCTb 3XOCHTHAJIOB JIM/A-
pa P+ u P, T.e. curHan P,. 3mecb Mbl pemuin
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MoKa3aTh UMEHHO Pa3HOCTHBIA curHana P, ., — P,, mo-
CKOJIbKY TypOyJieHTHasi no6aBka P; Ha a3po30bHOM
¢one moBoabHO cinabas, MosToMy P, , TIOUTH HE OTJIH-
yaeTcsd OT pacupelenenus P, Ha puc. 1, a. Cuenyer
06paTUTh BHUMaHKe, YTO MIKaja Ha puc. 1, 6 orinya-
eTcsI OT TaKOBOiT Ha puc. 1, @ Ha TOPSIIOK.

Ha puc. 1, 6 nobinenne curiaia Py HabJrogaer-
¢ BCKOpe TIocJe Hayaja sKcrepuMeHTa (3a’KuraHiis)
HEeMoCPeICTBEHHO 3a JIBIMOBBIM TiieiihoM. [loueMmy aTo
TMPONCXOMUT He BHYTpU muieiida, a cHapyxu? [eno
B TOM, YTO B Hayaje rOpPeHUsI mMpuHa nuteiida u, cie-
JIOBaTeJIbHO, MIMPUHA 30HBI C WMHTEHCUBHOU TypOy-
JIEHTHOCTBIO cOCTaBAgiOT ~ 10 M. Y3kasg TypOyJeHT-
Has 30HA B JAHHOM cJyd4ae CJIyKUT (ha3oBBIM 3IKpa-
noM [18], korTopbIil ciaydailHBIM 06pa3oM BHOCUT
$a3oBbIil CIBUT B pa3Hble YYaCTKU BOJHOBOTO (PpPOHTA
Jla3epHOTO Ty4yka. B pesyJsbTare Iy4OK pacmagaercs
Ha YaCTH U TOJBKO HA HEKOTOPOM Y/aJeHUH OT 3KpaHa
(murefida) Bo3HUKAIOT KayCTUKK 1 Habmioaai0Tcs (huIyK-
Tyallui WHTEHCUBHOCTU W3JaydeHUsA. [Ilpuw o6paTHOM
paccessHUU BOJIHA BTODOIl pa3 TepecekaeT TypOyJeHT-
HyI0 30HY U jupap peructpupyet adpderr YOP [14],
T.e. TypOyneHTHy0 n06aBKy P;. Ho 3TO mpoucxomut
y2Ke 3a TBIMOBBIM TILIeii(hoM, T.e. 32 TOHKUM (Da30BBIM
KPAHOM.

3aMeTuM, 4TO TYypOYJEHTHOMY JHUIAPY [JISI Peru-
CTPAINU HXOCUTHAJIOB TPeGyeTcsi HEKOTOPOe BpeMsI ISt
TOTO, 4TOOBI 3TOT CUTHAJ HaKommuTb. Ha 3To ecThb 1Be
TIpPUYNHBI. Bo-epBBIX, TypOyJIeHTHBIN JuIap paboTaeT
B pexkuMe cyera (POTOHOB, KOTJA [IJISI TIOJYYEHUS 3XO-
curHajga tpebyercs OTIPAaBUTh B aTMOC(hEpY AECITKH
TBICSY JIA3ePHBIX MMITYJIbCOB ¢ HU3KOI sHepTueit m /s
KakI0#l JUCTAHIMH MIPOCYMMHPOBATL BCe TNPHIeIIINe
o6patHo ¢doToHbI. Bo-BTOpBIX, TypOyNeHTHbIH adderT
YOP MoXHO 3aperucTpupoBaTh TOJbKO TIPU yCpPeIHe-
HOW Ha IpHEMHOIl amepType IyKTyannii mpuxoasIie-
ro u3 arMocdephl H3Iy4YeHNA. B HameM sKcrepuMeHTe
UHTEpBaJ ycpedHeHUsi coctaBua 6,6 ¢, TPOCTPaHCT-
BeHHOe paspelienne — 3 M. B smnmape Y OP-5 wacrora
cJIeZIoOBaHUA JIa3ePHBIX UMITYIbcoB 8 K.

Pesynbrar pacyera mapamerpa C2 TIpejcTaBjeH
na puc. 1, . Tlopbrmenne C2 Ha6MOaeTCS B MOMEH-
TBl 3KWTAHUSA Ha JUCTAHIINN HENOCPEICTBEHHO 3a
oyaroM ropeHus. HamboJsiee OTYETIMBO 3TO MPOSIBH-
JIoch B Hayajle BTOPOTO 3dKCIepHMeHTa. 3aMeTHM, dYTO
c/ydaitHasi TOTPeNTHOCTh oTpejelenus mapaMerpa C:
6puta ~100%, TOCKOJBKY HPOCTPAHCTBEHHOE W Bpe-
MeHHOe paspellleHne ObLIO TpeAeJbHBIM g JHaapa
YOP-5.

Ha puc. 1, 2 mokazan BpeMeHHO!H rpaduk (GyHK-
U C,f Ha guctanimu 1660 M, Tre HaGIIOMAIOTCS TPH
mka Cp: (1) 7-107° M7 5 21:02; (2) 25- 107 M2
B 21:13; (3) 72- 107 Mm% B 21:27.

[TpoananmusupyeM TOAPOGHO [aHHbBIE, IOJYYeH-
Hble BO BpeMs BTOPOTO 3KCIIEPHMEHTa, KOTJa JHIap
3aperucTPUPOBAJI MaKCHMalbHOe 3HadeHHe IapameTpa
C2. Ha puc. 2 cieBa IpecTaBIeHbl 9XOCHTHAIBI P, ; ¢
n P,, cripaBa — COOTBETCTBYIOIINE IM BOCCTAHOBJIEHHBIE
npoumu C2. TlepBble sxocurnainsl (puc. 2, @) momy-
genbl B 21:13:20 mepex sasuraxumeM. llapamerp C2

(puc. 2, 6) MOXHO TPHUHATH 3a (HOHOBOE 3HAYEHHE
BJOTH HANPaB/JeHNs 30HANpOBaHuA. Bemmunmma C2
BJIOJIb TPACCHI B OCHOBHOM He TipeBbimraa 4 - 1071 M3
YTO OTMe4YeHO NyHKTHPOM Ha puc. 1, 2 m rpadmkax
cIIpaBa Ha puc. 2.

Ha puc. 2, 6 mpezactaBieHBl 3XOCHTHAJBI, MOJY-
YeHHbIe BCKOpe mociae Havaiga ropenms (21:13:40).
Y3kmit nuk mupuHoit 30 M Ha 060MX 3IXOCUTHAJIAX
MOKA3bIBAET TIOBBINIEHNE KOHIEHTPAIIMUA YaCTUI[ HaJ
UCTOYHUKOM TOpEeHUs. 3/ech Ba)KHO OTMETUTb (akT
TIOBBINIEHNST cuTHaia P, ¢ cpa3y 3a JBIMOBBIM ILIEH-
dom, rae HAGIIOLAETCS BTOPOil HEOCTPDIN MK IMUPH-
Hoit ~300 M. Cnpasa Ha rpaduxe C> (puc. 2, z) Mbl
HabJTI0/laeM TIOYTH CeMUKpPATHOe TOBBINIeHNe WHTEH-
CUBHOCTU TYpOYJIeHTHOCTH. PeasbHoe MOBBINIEHNE WH-
TEeHCHBHOCTH TYpOYJIEHTHOCTH W, CJIeJ0BaTeJIbHO, POCT
C? mpomcXoAAT BHYTPH JIBIMOBOTO ILIeiida, HO B CHITY
cnenudukn adpdexra YOP nmmap Ha 3TO pearmpyer
C HEKOTOPOU 3a/IePKKOI.

Ha puc. 2, 0 moka3aHbl 3XOCUTHAJIBI, MOJIyYeHHbIE
yepe3 20 ¢ 110 OTHOIIIEHUIO K NPeAbIAYIIM Ha puc. 2, 6.
[lepBblii MUK cTaka IIHpe, a €ro aMIUIUTyAa GoJblie
(puc. 2, d), T.e. KOHIIEHTpaIisl YacTHI[ B Iielidpe BbI-
pocia. Bropoil muk P, . ToXe pacIIUpHJCS, HO €ro
aMITATyZa TIpU 3TOM yMeHbInuaach. CJiieoBaTesNbHO,
napamerp C2 mommsmaca go 20-107° M3, a gmmma
nuteiida cocraBmiaa ~ 600 M.

Cnycrs eme 40 ¢ (puc. 2, k) BeJMYMHA ITIE€PBOTO
KA IMOYTH He W3MEHIJIAch, HO TIPH 3TOM aMILIHTY-
na BTOporo mmka P, ., dpakTmyeckn cpaBHAIACh ¢ dO-
HOBBIM 3HaueHneM. Ilapamerp C? (puc. 2, 3) mnpn
3TOM TPHUOIU3UTETBHO paBeH (HOHOBOMY 3HAUYEHUIO
4 - 10715 M72/3.

Ha puc. 2, u noxasan 3XocurHaj dYepe3 2 MUH
mocJjle Havaja sKcrepuMeHTa. Mbl HabJI0aeM yHInpe-
HIte pIMoBoro muteiida o 80 M. Iapamerp C? Temepb
HAXOAUTCSA Ha ypoBHE (HOHOBOTO 3HauyeHus (puc. 2, k).
Pe3koe TOHIIKEHNE WHTEHCHUBHOCTH TYPOYJI€HTHOCTH
CBUJIETEJIBCTBYET 06 OXJaXK/JIeHUU [bIMOBOIl CTpPyH
B pe3yJbTaTe o6MeHa TEIJIOM C OKPY:KAloOIINM BO3[Y-
xoM. Ilpm 3TOM TOHU3WJICA YpPOBEHb TeMIEPATypPHBIX
daykryarmii  BHyTpu muteiiba W, Kak CJeJCTBUE,
YMEHBIIWINCH AUCTepcus QIyKTyannit KoadpuimeHTa
npenoMenns u mapamerp C-. 13 Halero sKcrepu-
MeHTa CJIe/[yeT, YTO TIPOLECC BBIPABHUBAHUS TeMIlEPa-
TYPBI IPOIOJIKAJICS B TedeHHe 2 MIH.

Ha puc. 3 moxasaHo cpaBHeHme suavenmili C2,
MOJIYYeHHBIX B HEIOCPEACTBEHHOI GJIM30CTH OT ovara
roperuss Ha Bbicore 3 M (kpuBag 1) U ¢ MOMOIIBIO
Jujapa HajJ odYaroM TOpeHUss Ha BbicoTe ~ 10 M
(kpuBag 2). Ha puc. 4 mpeacTaBIeHO CpaBHEHHUE JIH-
JapHBIX uaMepennit C2 ¢ ganupMu [19], moaydeHHbI-
MU TPU MOJIeJNPOBAHUN HU30BOTO IIPUPOJHOTO TOKA-
pa Ha BbicoTax 3 U 10 M ¢ MOMONIBIO MeTEOCTAHITUIT
AMK-03. Cuenyer oTMeTuTh, YTO Ha pUC. 4 KpPUBBIE,
B3saTbie U3 [19], MCKYCCTBEHHO HAJTIOKEHBI CO CMellle-
HHEeM Ha BpPeMeHHYIO INKaly paccMaTpUBaeMbBIX B Ha-
CTOsIIIEN CTaTbe SKCIEPUMEHTOB C IIEIbI0 CPAaBHEHUS
aMILTHTY B! n3MeHenns C-.
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Puc. 2. Oxocursanst P, u P, . (a, 6, 0, X, 1) I COOTBETCTBYIOLINE M BOCCTaHOBIeHHbIe npodutu mapamerpa C> (6, 2, e, 3, k),
TIOJTy9eHHbIe B Pa3Hble MOMeHTHI BpeMeHU. Jlugap YOP-5, 14.09.2023 r.

s puc. 3 BugHO, uTo M3MeHenne C2, PETHCTPH- ciaydae. 3aflep:KKy 10 BPEMEHN U 3aHIDKEHHYIO aMILII-
pyeMoe MeTeOCTaHIIMell Ha BBICOTE 3 M, IIPOUCXOIUT TyJy B HallleM 5KCIIePUMEHTe MOXKHO OODBICHUTD TeM
¢ HEKOTOpoOH 3a/Iep:KKoil TT0 BpeMeHH W Ha [[Ba TOPS/I- ¢akToM, 4YTO HampaBiieHHe BeTpa He 006ecleuynBaso
ka MeHblle 3HaueHns C2, B To Ke BpeMs aMILIATY/a TepeHOC KOHBEKTHBHBIX MMOTOKOB B CTOPOHY METEOCTaH-
usmenenuss C2 B [19] Ha MOPS/IOK BbIITe, YeM B HaIleM mun, a B paborte [19] MeTeocTaHIUsT pacmoJiaraiach
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Puc. 4. AMmiutyasl usmenennst C2, monydennbie B [19] Ha
Boicote 3 M (kpuBas 1) u 10 M (kpuBas 3) u B Hameli pabore
[Ipy oMo Jugapa Ha Bbicote 10 M (kpuBas 2)

110 HAIpaBJeHWI0O BeTpa U pacHpocTpaHeHus (QpoHTa
MOJIeJIbHOTO Toxkapa. KpoMme Toro, BeIW4WHA TOPI30H-
TaJbHOUW KOMIIOHEHTBI CKOpocTH BeTpa B [19] B He-
CKOJIBKO pa3 BBINIe, YTO o6ecneynBaio 3(PQeKTHBHBII
CHOC KOHBEKTHBHBIX IIOTOKOB B CTODOHY MeTEOCTaH-
mim. B To ke BpeMsa aMIuTyAa wuaMeHenns Co
Ha BbicoTe 10 M (kpuBag 3) mpuMepHO B [Ba pa3a HHU-
’Ke, 4eM peTHUCTpHUpyeTcs JIMJapoM B Hareii pa6ore,
YTO OGBEKTUBHO OOYCJIOBJEHO YIAJTeHHOCTBIO MauThl
¢ MeTeocTaHtuell B akcnepuMenTe [19] or ouara rope-
HUSI, BBI3BAHHOU HEOOXOIUMBIMH MepaMu Ge30IacHO-
CTH W COXPAHHOCTH 060pY/IOBAHNS.

OTlenbHO clie/lyeT OTMETUTb, YTO Ha PHUC. 3 KPHU-
Bag / uMeeT JOKaJbHBIE MaKCHUMyMBI B 21:19 n 21:23,
He3aperucTpupoBaHHbIE JINAAPOM ¥ IIPEBbIMIAONIIe
snavenns C- (kpuBasg 2) BO BpeMs TPOBeeHHS IKC-
mepuMeHTa. JTH MAKCUMyMbl OGYCJOBJEHBI TeM, YTO
Iocje OKOHYAHWS JKCIHepHMEHTa OCTATKH TJEIOMNX
PI'M 6putn y6paHbl ¢ 39KCIIEPUMEHTAIBHOI ITLIOMIAIKH
7 COXKKEHBI B CTOpOHE OT Hee, a M3MeHHUBIIeecs Ha-
mpaBjieHHe BeTpa OGECIeYHI0O CHOC KOHBEKTHBHBIX
TIOTOKOB B CTOPOHY MeTEOCTAHITIH.

3akaoueHne

B pesyJsibTaTe TIpoBeIeHHBIX MCCJAETOBAHUN € TIPH-
MeHeHHeM MHUKPOUMITYJIbCHOTO TYypOyJIeHTHOTO JInaapa
YOP-5 noaTBepsk/ieHO CYIeCTBEHHOe OTJnune (PoHO-
BBIX 3HAaueHMi oT BemumumHbl C. B OKPECTHOCTH MO-
eTBHOTO TOKapa, KOTOpOe OIIEHHBATIOCHh JUAAPOM
mepesl HAYaJIOM JKCIepUMeHTa U paHee TaKyKe PerwcT-
PUPOBATIOCH C TOMOIIBIO YJIbTPA3BYKOBBIX MeTEOCTAH-
uuit AMK-03. C moMomipio Jujapa MoJydYeHbl 3Haue-
mng C2 Hemocpe[CTBEHHO HaJ OYATOM TOPEHHS Ha
Boicote 10 M. CzenaHo TpeanoJiokeHue o0 TOM, 4TO MH-
IyIUpoBaHHAsA aTMocdepHas TypOYJeHTHOCTb U yBe-
JInYeHre KOHIIEHTPAIINN a3p0o30Jisd HaJl 04aroM mMoskapa
MOJKET PaccCMaTpPUBAThCSA KaK XapaKTepHBIH TPH3HAK,
TIPUTO/IHBIN [IJIT €T0 JUCTAHIIMOHHOTO OOHAPYKeHUS.

B Hacrostieit pa6ote sKCIepIMEHTAIbHO TTOKa3aHa
MPaKTHYeCKass BO3MOXKHOCTb 30HIUPOBAHMSA WHTEHCHB-
HOCTH TypOyJIEHTHOCTH B IbIMOBOM mwteiide TmaapoM,
pa6oTa KOTOpPOTO OCHOBaHa Ha 3ddeKTe yBeJMIeHIT
o6paTHOTO pacceanud. JIugap perucTpupoBas OTHOCH-
TETHHYIO IJIOTHOCTH a3PO30JbHBIX YACTHI[ BHYTPHU JIbI-
MOBOTO IiIeiicha U ero MUPUHY.

B rTeueHue mepBBIX JABYX MHHYT ITIOCJe Hadala TO-
peHHs JuAap TO3BOJAJI OIpEeAeJUTh HHTEHCHBHOCTD
TypOyJIEHTHOCTH B BU/le CTPYKTYPHOI XapaKTepHUCTUKH
koadduimenta npesomnenns C2 B JbIMOBOM ILIeiide,
KOTOPBIN TIPeCTaBIs co00i TOHKUI (ha30BbIil aKpaH.
Pa3mep 30HbBI 3a mLIeiioM, B KOTOPOM JHIap PETUCT-
pUPOBAT TIOBBIIIEHHE 3XOCUTHATA B TypOyJEeHTHOM
npueMHOM KaHaJle, coctaBisiia ot 300 go 600 m. IIu-
puHa aeiMoBoro muieiipa — ot 20 mo 40 M. Ilpm yBe-
JIMYeHUN KOHIIEHTPAIINH a9P030Jis B ILTelipe 9X0CUTHAT
GBICTPO 3aTyXal U perucTpamus mapamerpa C-2 CTaHO-
BHJIACH HEBO3MOKHOII. TypOyIeHTHBIH Jugap crnocobeH
PETUCTPUPOBATh U3MEHEHUEe YPOBHS auciiepcuu (yk-
Tyanuili TeMmeparypbl BHYTPH IBIMOBOTO ILiefida, mo-
Ka ero TemrmepaTrypa GoJbllle TeMIIepaTypbl OKPY:Kalo-
nrero Bosayxa. Korpa mwieiidy TIOTHBIA 1/ WIN HIHPO-
K0il, 3XOCHTHAJT 32 HUM CTAHOBUTCSI  CJAObIM
U DPETUCTPAIUsl M3MeHEeHWs YPOBHS (DIyKTyaluii TeM-
mepaTypbl HEBO3MOKHA.

[Ipumenenue TypOyJIeHTHOTO JuAapa SBJSETCS
MEPCIEKTHBHBIM CIIOCOG0M OGHAPY KEHNUST MaJbIX OYa-
TOB TOPEeHHsI, B TOM 4YucJe Ge3[bIMHOTO WJIH C HU3KIM
BBIGPOCOM KOH/IEHCHPOBAHHBIX IPOJYKTOB TOPEHUs.
[lns panbHeiineil mpopaGoTK AeTaseil M TeXHOJOTUN
MpUMeHeHusT TYpOyJIeHTHOTO Juaapa [Jsi oGHapysKe-
HUSI 0YaroB I0KapoOB HCCJIEIOBAHISA HEOOXOAUMO IIPO-
JTOJKUTD.

DunancupoBanue. lccienoBaHue BBIOJHEHO
B paMKax rocygapcrBentnoro 3ajganust MTIOA CO PAH.
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E.L. Loboda, I.A. Razenkov, M.V. Agafontsev, V.V. Reyno. Study of the effect of a wildfire on the
local characteristics of the atmosphere using remote sensing methods.

This paper presents the results of an experiment on remote sensing of a smoke plume over a model fire
with the use of a specialized lidar based on the backscatter enhancement effect and detecting optical turbulence.
Burning was 1.600 m away, and the area of the model fire varied from 1, 9 and 25 m?. It was found that during
combustion, the lidar recorded an increase in the echo signal in the main receiving channel, which registers
aerosol scattering and the turbulent component, relative to an echo signal in the additional receiving channel,
which registers only the aerosol. The width of the smoke plume did not exceed 20 m, an increase in the main
echo signal was observed immediately after the plume in the distance range up to 300 m. In this experiment,
a plume of warm smoke acted as a phase screen that changed the coherent structure of the laser beam. After the
completion of intensive combustion, the temperature inside the plume rapidly decreased and the lidar recorded
only the aerosol content. The appearance of two signs in the echo signal — an increase in the aerosol concentra-
tion and turbulence intensity — clearly indicates a source of burning. The lidar estimation of the values of the
structural characteristic of the refractive index C? at an altitude of 10 m above the combustion focus was com-
pared with the data of the ultrasonic meteorological station AMK-03 at an altitude of 3 m and results
of simulation of a grass-roots fire published earlier.
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