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O poJsid CcyMMAapHOIo 030HAa B (POTOXUMHUYECKOM 00pPa30BaHUHU
ero TponocgepHou 4acTu

Hucmumym onmuxu ammocghepor CO PAH, 2. Tomck

Tocrynuina B pegakuuro 4.09.2000 r.

PaccmaTpuBaroTCs MHOTOJETHHE TPEHIBI OOIIEro COAEpKaHUs 030HA M €ro TPONOC(EPHOH YacTh, KOTOPbIE UMEIOT IPSMO
HPOTHBOIIOJIOKHBIE TCHACHINH B paiioHe r. ToMcka. Bbicka3aHa rumoresa, 4TO YMEHBUICHHE KOHLEHTPALNHM HPU3EMHOTO O30HA
00YCIIOBIICHO YMEHBIICHUM SHEPIUH (DOTOIMCCOLMAIMH, KOTOpas ONpeAesisieT MHTEHCHBHOCTh (POTOXMMHYECKHX IIPOLECCOB B
HIDKHEW Tponocepe. CHIKEHHE SHEPIHH (OTOAUCCOLMALNH, B CBOIO OYepe/ib, 00YCIOBICHO YBEIHYCHHEM OCIa0ICHUs COTHEY-
HOU 3HEpPruM B CHEKTpaibHOM HHTepBasie 295-310 HM 3a cueT pocra 00IIEro coJepKaHus 030Ha B OCHOBHOM B cTparocdepe. [1po-
BEpKa THIIOTE3bI BBHIIOJIHEHA C IIOMOIIBIO OaTaHCHBIX OIEHOK IT0 JaHHBIM CT. «ToMck» U cT. «KucnoBoacky. PaccunTanHble OTHO-
CHTEJIbHbIE H3MEHEHHS SHEPruM (POTOAMCCOLHNALNN U IPU3EMHOIT KOHIIEHTPALUK 030HA JJIOCTATOYHO OJIM3KHM IO CBOEH BEIMYUHE.

B Hacrosiiee BpeMst HcclieioBaHne aTMOC(EpHOro o30Ha
NpPOBOJUTCS Kak Obl 1Mo AByM HampaBieHUsM. OIHO M3 HUX,
Bo3HuKIee moutu 100 jeT Ha3zam, 3aKI0YacTCs B MCCIEIOBa-
HuM ob1ero coxepxanus o3oHa (OCO), xapakTepU3yOLIero, B
HEepBYIO OYepesib, MOBEAEHHEe cTpaTochepHoro ozonHa. OHO OI-
penemnsieTcss 3alUTHOH POJIBIO 030HOBOTO CIOS, KOTOPYIO OH
BBIMIOJTHSIET, 3a[ePKUBasi )KECTKOE, TyOuTenpHOe I Onoche-
psl 3emin, ynsrpaduoneroBoe uanydenue Comxma. Bropoe
HaIpaBJICHHE aKTUBHO Pa3BHBAIOLIEECS B ITOCIEAHIE HECKOIb-
KO JICCATHIICTHH, 3aKJIF0YaeTCsl B MCCIICIOBAHUH TPOIOCHEepHO-
ro 030Ha, KOTOPBIH SIBISETCS CHIIBHOJEHCTBYIOMIUM SA0M TIPU
HETIOCPEICTBEHHOM KOHTAKTE C OMONOTMYECKHMH OOBEKTaMU.
Kpome TOro, OH OTHOCHTCS K HMApHUKOBBIM Ta3aM M BHOCHT
CBO¥ BKJIaJ B IOTEIUICHHE KJINMATa.

Hacrosimast pabGora BEIIIOJHEHA 10 JAHHBIM H3MEPEHUI
OCO wu npusemuoil konnenrpauuu oszona (IIKO) B paiione
r. Tomcka. [lns m3amepeHus oOILIEro ComepaHus O30Ha HpH-
MeHsUICsT 030HOMeTp M-124, KOTOpBI peryJisipHO NOBEpseTCs B
I'TO no cnexkrpodoromerpy Jobcona. st u3MepeHust mpu3em-
HOHM KOHLIEHTpALK 030Ha MCIoib30Bancs npubdop 3-021I1, paspa-
ootannbiii  pupmoit OIITOK (r. Cankt-IleTepOypr), KOTOpBIit
noBepsieTcsl TeHeparopoM o3oHa ['C-2, aTTecTOBaHHBIM U TIOBE-
psembiv BHUVM um. Menneneea. HabiroeHnst ObUTH HayaThl
B Havasie 90-X IT. ¥ IIPOJIODKAIOTCSI IT0 HACTOSIIEE BPEMSL.

Ha puc. 1 npuBeneHs! BpeMEeHHbIE X015l IPU3EMHON KOH-
LEHTPalUH 030Ha (BEpXHsII KPHUBas) U OOLIETO COAEPKAHMS
o30Ha (HMKHAA) 3a mepuox ¢ 1993 mo 1999 r. U3 pucynka
BUJIHO, YTO HECMOTPS Ha CE30HHBIE U MHOTOJIETHHE KOJIEeOaHHs
KOHIIEHTPALUH TPOIOC(EPHOTO 030HA M €ro 00IIero coaeprka-
HUS B TEYEHHE PacCMAaTpPUBAEMOTO IE€PHUOAA, B H3MEHEHUH
00enx XapaKTepHCTHK MMEIOTCS YEeTKO BBIPAYKEHHBIE TPEHIBI,
IpUYeM HalpaBlIeHHbIE B THPOTHBOIOJIOKHBIE CTOPOHBL Tak,
KOH-LIEHTPALMS PU3EMHOI0 030HA 33 STOT IEePUOJ| YMEHbBIIH-
nack B cpennem ¢ 41,6 no 20,4 Mkr/M>, wnn Ha 50,7%. OG-
1iee coJiepkaHue 030Ha, HA000POT, BO3POCIIO 32 ATOT XKe He-
puox ¢ 320 no 363 e.[l., unu Ha 11,8%. Takoe B3auMHOe 1O-
BEJICHHE  TPEHJOB  MO3BONAET  MPEANOIOKHTH,  UYTO
ymenbiieHne [IKO kakuMm-To 00pa3oM CBsSI3aHO C POCTOM
OCO. AHanu3y BO3MOXHOTO MEXaHHU3Ma TaKOW CBSI3U H TIO-
CBsIIIEHA HACTOSIIAS CTATHSI.

MexaHu3M TeHepalu aTtMoc(epHOro 030Ha yI0OHO
paccMaTpuBaTh € MOMOIIBI0 OPYTTO-YpaBHEHHS CICIYIOLIC-
ro Buzga [1]:

hv,.0, H,0,

RH + CO +NO —2:2:4:0. 5 NO, + H,CO + kO3 + P, (1

rue fu k — crexuomerpuueckue KodduuneHTs npeodpasosa-
HUS yIJIeBOAOPOAOB pasHoi npupoasl RH; P — npoaykrsl pe-
aKLUH, TPEeICTAaBIIOMHUE CO00H CTOK (POTOXUMHYECKHUX peak-
Ui B BUJIE a3pO30JIsl.

W3 ypaBuenus (1) BuaHO, 4TO, MONAJas B pealbHYyIO aT-
Mocdepy, B KOTOpoi mMerorcst kuciaopon O, U BOISHOH map
H,O, mon pmeiictBueM ymbTpadHONIETOBOTO H3IY4YEHUS hv
ConHIta, NEPBUYHBIC TIPHIMECH BO3/TyXa, BKIIOYAIOIIHE YTIIIEBO-
nopoxsl pasHod mpuponsl (RH), oxcumel yrimepoma m asora
(CO u NO), npeBparnarorcst B xo/i¢ HOTOXUMHUESCKUX MPOIIECCOB
B muokcus azota (NO,), popmansaerun (H,CO) u o30H (O;).

OTO0 ypaBHEHHE TOBOPUT O TOM, YTO KOHIIEHTpaIusa o0pa-
30BaBILETOCA 030Ha OyIeT 3aBHCETh OT ABYX (akTropos: 1) oT
KOJIMYECTBA MOCTYMAIONIMX B BO3AYX 030HOOOPa3yloOmNX Be-
IIECTB [JeBast 4acThb ypaBHeHHS (1)] M 2) OT MHTEHCUBHOCTH
MOCTYTAIONIETO YIBTPadhHOICTOBOrO M3nydeHus oT CoiHIa.
Hapsiny ¢ u3MepeHHeM KOHIEHTPAI[MX 030HA, HAMH OJHOBpE-
MEHHO KOHTPOJIUPOBAJIOCH COJEpIKaHUE APYTUX KOMIIOHEHTOB
030HOBBIX LUKNOB, Takux kKak CO, NO, NO,, CO, u nepuoau-
yecku CHy. IlomyueHHble aHHBIE MTOKA3ajiH, YTO KOHLECHTPA-
UM 3TUX ra30B 3a nepuon ¢ 1993 mo 1999 r. cymecTBeHHO He
n3MeHmHch. Clie1oBaTeNnbHO, MOXKHO MPEATIONOKHUTh, YTO Ta-
KO WHTEHCHUBHOE YMEHBIICHHC KOHIIEHTPAI[MM IPH3EMHOTO
030HA, KOTOpOE HAaOJI0aeTCst Ha pHUC. 1, MOXKET OBITh BBI3BAHO
N3MEHEHNEM MOTOKA INMPUXOJSIIET0 COJHEYHOTO H3IIyYeHHSI.
W3mepenus cyMMapHO# CONHEYHON pajuallvy Hayajad ocylle-
CTBJIATBHCS TO3ke, ¢ 1995r. JlaHHbIE M3MEPEHUH IOKa3alu
(puc. 2), 4To IPUXOJ CyMMapHOH paxuarmu 3a nepuon ¢ 1995 no
1999 r. BO3poC Ha HECKOIBKO HNPOLIEHTOB. B CBS3U ¢ 3THM MOXKHO
MPEZIIONOKUTh, YTO YBEIMYECHHE CyMMAapHOTO MOTOKAa CONHEY-
HOH pajinaliy, ¢ OAHON CTOPOHBI, U YMEHBILICHUE MTOTOKa 00pa-
3yIOIel 030H paJiialiiy, JOCTUTIIEH ITOCTIIIAIOIIEH TTOBEPXHO-
CTH, — C JIPyTOH, CBSI3aHBI CO CIEKTPAJbHBIM N3MECHCHHUEM HH-
TEHCUBHOCTH TIPUXOJSILEH COTHEUHOMN paIyuainy.
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Puc. 2. MHOTOJIETHHI X0J] CyMMapHOW COJTHEYHOM paaMaluy M KOHIEHTpauuu o3oHa B Tomcke B 1995-1998 rr.:
JAManus; — — — — - 030H

- CyMMapHas pa-

YroObl BBIICIUTH O3TOT CHEKTPAJIBHBIA JIHAIIA30H, UM JPYTUX BEIIECTB, UMEIOIIUX AHTPOIOTEHHOE MPOUCXO-
paccMOTpHM MeXaHH3M I'eHEepalud TPOonochepHOro 030Ha. KICHUE:

CornacHo [2, 3] HayaioM (OTOXUMHUYECKHUX MPOLECCOB
B Tpomocdepe ABIsCTCS GOTOIU3 UMEIOMICTOCS 3/1€Ch 030HA NO, + hv - NO + O('P), A <400, @)
10 OJIHOM U3 CIIEAYIOUIUX peaKIuil:
Oy + hv = 0, + OCP), 320 <) <400 i, @ ~ CHO+hv—>CHO+H, A <350, )
O;+hv —> 0, +O('D), A <310 um, 3) CH,0 + hv — CO + Hy, 2 <350. (6)

O poJiu cyMMapHOro 030Ha B (poTOXMMHYECKOM 00pa30BaHMM ero TponocdepHoii yacTn 929



[MpubnusutrensHo  90%  oOpa3oBaBIIMXCA  aTOMOB
O('D) npnm B3aHMOIEICTBMH C MONCKYJNAMH BO3ZyXa
nepexonsT B ocHoBHOe cocrosiHne O(CP) u BHOBb mpeobpa-
3yIOTCSI B 030H:

O('D) + N, = OCP) + N,, ©)
O('D) + 0, » OCP) + O,, ®)
OCP)+ 0, + M —> 03+ M, 9)
rae M =N,, O,.

Ocrasmmmecs 10% O('D) mpu HOPMANBHBIX YCIOBHAX
pearupyioT ¢ BOASHBIM ITapoM ¢ 00pa30BaHUEM THIPOKCHUIIA:

O('D) + H,0 — 20H. (10)
Ipudem crnexyer oOpaTUTh BHUMAHHE HA TO, YTO CKO-
poctb peaknuu (10) mouru B 10 pa3 Beimie, 4eM CKOPOCTH LUK~
na (7)—(9) BoccTaHOBIICHUS 030HA.
Kpome Toro, O(ID) MOXET B3aMMOJIEHCTBOBATh C 3aKH-
ChIO A30Ta, HAXOJLILICHCS B BO3IyXe, NEPEBOIs ee B BechMa
PEaKTUBHBIN OKCH] a30Ta [4]:
N,O + O('D) - 2NO (11)
C METaHOM ¥ BOIOPOJIOM C 00pa30BaHHEM T'MIPOKCHIIA:
CH, + O('D) - CH; + OH, (12)
H, + O('D) > H + OH, (13)

a TakKe ¢ yCTOHuMBBIMU Mojekynamu kak CO, [5]:

O('D) + CO, - CO;, (14)
CO;+M — CO, + OCP) + M, (15)
0, + OCP) + M — 04 (16)

C MOCNEAYIOMUM 00pa30BaHUEM MOJIEKYJIBI 030HA.

JanpHelinee noBeaeHUE BO3AYIIHON CUCTEMBI 3aBUCUT
0T KOHI[EHTPAIlUX MaJbIX Ta30BBIX Impumecel. [Ipu orcyTcT-
Bun CO wmnm yrieBoIOpoAOB B HIDKHEH Tpomocdepe ycra-
HaBJINBaeTCAd (POTOXMMHUUECKOE PaBHOBECHE MEXIy OKCHIa-
MH a30Ta M 030HOM:

NO + 03 - NO, + O,, 17
NO, + hv > NO+O('P), O+ 0, + M — 05+ M. (18)

Ecniu xe B armocdepe mpucyrcrsyer CO umm
JIpyrue YrieBOAOPOIbI, TO 3TO pPaBHOBECHE HapyIIaeTcs.
JlanpHeliee TMOBEACHHE CUCTEMBI OyIeT 3aBHCETh OT
KOHIIEHTPAI[MM OKCHJOB a30Ta, KOTOPBIC BBIIONHSAIOT
pOJb HmepeKiIroyaTeNei IUKIOB, B COOTBETCTBUU C TEOpHUEH
uenubix peakuuit H.H. Cemenona [6]. OCHOBHBIM ke JieHCT-
BYIOIIMM BEIIECTBOM cTaHoBHTCS Tuapokcun OH, obpaso-
BaBlmiics o peakiuu (10). Ero peakiuoHHbIE BO3MOXKHO-
CTH OOBIYHO WJUIIOCTPUPYIOTCS HA MpUMEpe OKHCICHHUS
CO u CHy npu pasHoii konueHTpanuu NO.

Korma xonnentpamus NO Gombmie 15 pptv, okucieHue
MPOUCXOANT MO CIEAYIONIUM IIUKJIAM:

CO+OH — CO, + M CH, + OH — CH; + H,0
H+0,+M—>HO,+ M CH; + 0, + M — CH;0, + M
HO, + NO — NO, + OH CH;0, + NO — CH;0 + NO,
NO, + hv — NO + O HO, + NO — NO, + OH
0+0,+M—>0;+M 2(NO, + hv — NO + O)
20 +0,+M = 03+ M)
CO+20,+hv —CO,+0;  CHy+40,+hv — CH,0+H,0+20;,

(19)

Ba)xHBIM HTOrOM 3THX LHUKIOB SIBISIETCA TO, YTO OJHO-
BpPEMEHHO ¢ 00pa30BaHNEM MOJIEKYJI 030Ha reHepupyrores OH,
HO,, NO u NO,, KoTOpblc BHOBb BCTYyMalOT B (HOTOXHMHUYE-
CKHE PEaKIWH B HOBHIX IUKJIAX, CIIOCOOCTBYS 0Opa30BaHHIO
HOBBIX MOJICKYJI O30Ha.

Ecnu xe xonuentpauust NO mensie 10 pptv, To B Tpo-
nocdepe peayusyloTcsl IMKIbI, HNPUBOISIINE K JIECTPYKIMH
o30Ha. IIpu 3TOM BBIBOAATCS M3 IMKIOB BELIECTBA TUAPO-
KCHJIBHBIX TPYNI U HE BOCCTAaHABIMBAIOTCS O30H U OKCHJIBI
azora. O4eBHIHO, YTO 3TO B UTOTE MPUBOAUT K HPEKPALICHHIO
(OTOXMMUYIECKUX POLIECCOB.

Baxno obpatuth BHEMMaHHUE U €Il HA OJHO OOCTOSTENb-
CTBO, HMrparomee B (OTOXUMHH TPOHOC(EPHl BAXKHYIO POJIb.
OTO CHJIBHEHIINE OKUCIMTEIBbHBIE CIIOCOOHOCTH T'MIPOKCHIIA
OH, kotopblii B [7] Ha3BaH «UUCTHIBLIMKOM)» TpONoc(epsl.
[To nanabmM [8], 90% umeromierocs B Bozayxe CO oxucisercs
paguxanom OH u tonpko 10% BceMu OCTalbHBIMH MMEIOIIN-
Mucs okuciauTesiMi. CyInecTByeT M30MpaTenbHOCTh B Peak-
nuoHHO# crioco6HocTH OH M k Apyrum BemectBaM. [loxpo6-
HBIIT 0030p TaKKX pa3IuIuil conepskuTcs B [1].

I[Momumo CO u CH, Oomnbimoii BKIAA B TEHEPALUIO TPO-
oc(epHOro 030Ha BHOCST Apyrue yrieBoxoponsl. Jlocraroy-
HO MOJPOOHBIN HX nepedeHb umeetcs B [9]. Tunmunbli Mexa-
Hu3M okucienus RH (obmiee o603HaueHne yrieBogopoaoB He-
3aBUCHUMO OT HX HPHUPOIBI), MpemIokeHHbIH eme B [10],
BBITJIANUT CIIeAyrommM oopaszom [11]:

RH + OH — RO + H,
R+0,+M—>RO, + M
RO, + NO — RO +NO,
RO + 0, — HO, + RCHO (20)
HO, + NO — OH + NO,
NO, + hv — NO + O
0+0,+M—> 05+ M

Hroro: RH +40, + 2hv - RCHO + 2H,0 + 20;.

B pesynbTare U3 nepBoHaYaIbHO UMEIOIICHCS OAHOHN yT-
JIEBOJIOPO/IHOM MOJIEKYJIBI U B3aUMOJICHCTBYIOLIEH C HEH MO-
nekynoil pagukana OH oGpa3syrorcs aBe monekynsl Oz U Mo-
nekyna ansaeruga RCHO. [Ipyras monexymna O; MOXeT 3aTeM
MOSIBUTHCS TIPU (POTONM3E aTbIETHAOB 1O peakuisiM (5) u (6).
B zaxmounTenpHoi (asze mukia eme ogHa Mojekyna Oz Mo-
KET TeHepupoBaThesl B peakuuu okuciaerus CO rugpokcu-
nom OH c Boccranosienuem rujponepokcuna HO, no pe-
akuusM nukia (19).

U3 npuBeneHHOr0 KpaTKoro 0030pa BHIHO, YTO KIIIOYEBBIM CO-
€IMHEHHEM B T€Hepalyy JIOIOJHHUTEIFHOIO KOJINYECTBA 030HA
siBiIseTcst runpokcwipHas rpynma OH, xortopast oOpasyercs B
tponocdepe mo peakuun (10). Jnst Toro urodsr peaxuus (10)
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CTana BO3MOXHOl, HeoOxXoauMo Hanuune aroma O('D), koto-
PBIii MOXKET MOSIBUTHCS B HIDKHEH aTMocdepe TOJIbKO HpH (o-
TOJIU3E 030HA YJILTPA(UOJICTOBBIM U3IIyYCHHUEM C AJIMHOW BOJI-
Hel MeHee 310 HM. Bcee ocranbHBIC IUKIBI U PEAKLUH, BBIIH-
CaHHBIC BbILIC, BEAYT JIMIIb K COXPAHCHHIO HMEOIIErocs
o30Ha. Takum oOpazom, m3nmydeHne ¢ A < 310 HM MOXHO CUH-
TaTh BEPXHEH TpaHMIEH CHEKTpaIbHOrO MHTepBana, dddex-
THUBHOTO JUIsl TeHepalliy TPOIOC(HEpHOTo 030HA.

HyokHIOI0 TpaHuIly 3TOTO CIIEKTPaIbHOIO MHTEpBaa Jier-
KO OIPENENUTh N0 IKCIIEPUMEHTAILHBIM JaHHBIM, PUBEICH-
HBIM Ha pHc. 3, 3auMcTBOoBaHHOM H3 [3]. U3 3Toro pucynka
BUIHO, 4TO 0e3 OOJBLION MOTPEIIHOCTH 33 HIDKHIOI TPaHHILY
MOYKHO TIPUHATE A = 295 HM, Tie MOTOK (OTOHOB YMEHBIIACT-
csl Ha 5 OPSAKOB 1O cpaBHEeHHIO ¢ A = 300 HM.

1015
10141
10131
1012k

1011_

150 200 250 300 350 &, M

Puc. 3. IToTok doToHOB (cM*-c™'-HM ') Ha BepxHeil rpaHHIE aTMO-
coepsl (/) u'y noBepxHocTH 3eMiH (2) cornacHo [3]

Takum 00pa3omM, U3 NPUBEJCHHBIX JaHHBIX CIETYEeT, YTO
TeHepanusl TPOrnoc(epHOro O30HAa BEChbMa YyBCTBHUTEIbHA K
W3MEHEHUI0O WHTEHCHUBHOCTH COJIHEYHOT'O M3JIyYEHHSI B CIEK-
TpanabHOM HHTepBaie 295-300 uM. [Ipuyem Bkiaz 3TOro U3Iy-
YeHHs B U3MEHEHUE CYMMapHOT0 MOTOKA CONHEYHON paJuaIiiu
OyeT MpaKTUYEeCKH HECYIECTBEHHBIM, TaK KaK COCTaBIISET B
HEM COTBIE JIOJIU MPOIEHTA.

B BBIIENICHHOM OMama3oHe HAXOAUTCS JOCTATOYHO MOII-
Has TI0y10ca morionieHus 030HoM Xyrruaca [12]. [Tostomy ec-
JM Ha IyTH COJHEYHOTO HM3JIyYeHHS K IPU3EMHOMY CJIOI0 B
cTparocdepe U3MEHUTCST KOHIEHTPAIMs 030Ha, a PaBHO H €ro
of1ee coaep)kanue, TO W3MEHUTCSI 1 MHTEHCHBHOCThH IIOTOKA
u3nyueHus: B uHTepBaie 295-310 HM, a COOTBETCTBEHHO H
CKOpOCTh (hoTomMccOLMaMU MO ypaBHeHHIO (3), KoTopas U
ompenenseTcs 3TUM MOTOKoM [13]:

295

J= [Fio o dn, @1)
310

rac Fx — CICKTpaJibHasA IUIOTHOCTH IIOTOKa H3JIIYYCHUA,

G — CEUYEHHE TOIJIOLICHHs MOJEKyJIaMU 030Ha M3ITydeHHsS C
JUTHHOW BOJIHBI A; (o) — KBAHTOBBIH BBIXOJ, XapaKTEePU3yIOMNii
BEPOSATHOCTh AWCCOLHMAIMHM MOJIEKYJBl IIOCTE ITOTJIONICHHS
KBAHTa CBETA C JUIMHOH BOJHBI A.

Ilorox wm3mydennst F,, ompenensiomuil (oToxuccorya-
LIUIO 030HA HA YPOBHE z, ONHICHIBaeTCA ypaBHeHHeM [13]:

Fi2) = F; exp [~ (t, + )] + F} (2. 4), (22)

rac Fi — IIOTOK BHeaTMOC(bepHOFO COJIHEYHOI'0 M3JIyUYCHUS,

Ty ¥ T, — ONTHYECKHE TOJIIH, 00YCIOBJICHHBIE NOITIOLIEHHEM H
paccesHHEM H3Iy4eHHs BAOIb HAIPABICHHSA €ro pacHpocTpa-

HeHusl; F') — HOTOK M3JIy4YeHHMs, PaCCEsIHHOTO ra3aMH, a’po30-

JIeM U TOACTHUIIAIONIeH TOBEPXHOCTHIO ¢ alibOeno A.

[lockonbKy M3MepeHMH MHTEHCUBHOCTH COJIHEYHOM pa-
nuanuu B wHTepBane 295-310 HM HE TPOBOAMIOCH, TO IS
MIPOBEPKU BBHIIICHPUBEACHHBIX PACCyXXACHUH clermaeM OanaH-
COBBIC OIICHKH HM3MCHEHMSI CKOPOCTH (DOTOAMCCOLMALNH IO
ypaBreHusM (3), (21), (22) 3a cueT u3MeHEHHs OOIIEro Couep-
JKaHHUs 030HA U COIIOCTaBUM UX C (PaKTUUECKU HAOII0JaeMbIM
TPEHIOM KOHLICHTPAIUH HPU3EMHOTO 030HA.

OneHKU clienaeM B MPEANONOKEHUH, YTO POCT 0O0IIero
coJiepKaHusl 030Ha MIPOM30ILIEN B OCHOBHOM B cioe 10-30 kM.
[Ipu sToMm Bce Bxomsume B (21), (22) mepeMeHHbIE MAJIO H3Me-
HHUJIMCH 33 3TOT MEPHOJ, 3a UCKIIIOUEHHUEM T,, KOTOpas Hampsi-
MYIO 3aBUCHT OT BEPTUKAIBHOTO pacmpeneseHus o30Ha [13]:

Tz, M) = fdz 04(2) 5(A) sec 6, (23)

rae O;(z) — KOHLIEHTpauus MOJIEKYJ 030Ha, eM™>; o()) — ceue-
HHUE TOTJIOMEeHNs, cM; O — 3eHuTHBIN yron ConHia, onpene-
JISIOIUH JUTMHY JTy4a CBeTa B aTMocdepe.

JlaHHBIC OLICHOK MpUBEACHBI B Ta0I. 1, M3 KOTOPOH clie-
JIyeT, 4TO YBEJIMYEHHE OOIIero coaepkanus o3oHa Ha 11,8%
MOXET YMEHBIIUTh CKOPOCTh (hoTomuccomnumaimu Tpornochep-
HOro 030Ha Ha 55,5% mo ypaBHeHusM (3), (21), 4To HOIKHO
MIPUBECTH K YMEHBLICHHUIO MHTEHCHBHOCTH €r0 reHepauud Ha
Takylo ke BennunHy. daxrtudecku 31o BeaudauHa 50,9%, uro, ¢
Y4ETOM psiia JOMYyIIEHNH, OM3KO K pacueTHOMY 3HAYCHUIO.

Tab6numa 1

OtHocuTelibHOE n3MeHeHHe (%) o011ero coaep:;kaHus 030Ha, CKO-
poctu (OTOAMCCOLUALIMH 030HA U NPH3EMHOI KOHLEHTPALUHU 030-
Ha B paiioHe r. Tomcka B nepuoa 1993-1999 rr.

0OCO,,—0CO,, Jog —J o5 05[99]-0,[93]
0CO,; Jos 0,[93]
+11,8 —55,5 -50,9

Ecnau Halmm OLEHKH M PacCy>KAEHMS CHPaBEIUIMBBI, TO
OHH JIOJDKHBI BBITIONHATHCSA U B IPYTHX PETHOHAX, KOTOPBIE HE
OYEHb CHIIBHO MOIBEPKEHBI AKTUBHOMY aHTPOIOTEHHOMY BO3-
NIEWCTBUIO, TaK Kak B JTOM ClIydae CXeMa IeHepaliy O30Ha
MOJKET CYHIECTBEHHO U3MEHUThCs [1—4].

Jlnst IpoBepKH 3TOTO BBIBOJA HCIIOJNB30BAIUCH JaHHEIE,
omyOnikoBanHble B [14], mus ¢onoBoi cranmum «Kwucio-
BOJICK», T/Ie HaOJIF0Jal0TCSI TI0{00HBIE TPEHIBI.

W3 Tabn. 2, Tak xe kak u u3 Tabm. 1, cnexyer, 4yTo pocT
OOIET0 COoEP KaHUsI 030HA BBI3BIBAET YMEHBIIEHHE CKOPOCTH
¢doTogucconnanyy O30Ha B CHEKTPATbHOM HHTEepBaie 295—
310 HM ¥ eMy COOTBETCTBYET ONHM3KOE IO BeIHYHMHE (paKkTHUe-
CKoe yOBIBaHHE KOHIICHTPALUH IIPH3EMHOT0 030Ha.

TaGunuma 2

OtHocuTelibHOE n3MeHeHHe (%) 001Iero coaep:;kaHus 030Ha, CKO-
pocTH (POTOAMCCONHALNH 030HA U MPHU3EeMHOIi KOHIIEHTPALHHU 030~
Ha i c1. «KucioBoack» 3a nepuoa 1991-1995 rr.

0CO,, —0CO,, Jos —Jo, 0,[95]-0,[91]
0CO,, Jo 0,[91]
+4,9 -27,6 -22,2

O posu cyMMapHOro 030Ha B pOTOXHMMHYECKOM 00pa30BaHUH ero TponocdepHoii YacTu 931



Taxum 00pa3om, IpoBeIeHHbIE OaJaHCHBIE OLICHKU MOKa-

3bIBAIOT, YTO M3MEHECHHE OOILEero COAEpKaHHs 030HA MOXKET
BbI3BaTh YMEHBLICHHE CKOPOCTH (OTOMMCCOLMAIMU O30HA B
Tponocdepe B CrieKTpalbHOM HHTepBaie 295-310 HM u, co0T-
BeTcTBeHHO, yObiBanue I1KO, koTopoe, Kak OKa3bIBaeTCs, CO-
U3MEPUMO ¢ (PaKTHUECKH 3apeTUCTPUPOBAHHON BEITUYMHOMN
yOBIBaHUS IPU3EMHOTO 030HA.
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Many-year trends of the ozone total content and its troposheric fraction, which have opposite tendencies in Tomsk
region, are considered in the paper. A hypothesis is proposed that a decrease of near-ground ozone concentration is due to
decrease of photodissociation energy, which governs the intensity of photochemical processes in the low troposphere. The
decrease of the photodissociation energy, in turn, is stipulated by increase of solar energy attenuation within the 295-310
spectral range due to the ozone total content growth at a sacrifice of its stratospheric fraction. The theory checking was made
using the balance estimates by the data obtained from the Tomsk and Kislovodsk stations. The calculated relative changes of
the photodissociation energy and near-ground ozone concentration are fairly close.
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