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Ïî äàííûì çîíäèðîâàíèÿ àòìîñôåðû, ïðîâîäèìîãî â òå÷åíèå ìíîãèõ ëåò íà ñàìîëåòå-ëàáîðàòîðèè ÀÍ-30 

«Îïòèê-Ý», ðàññìîòðåíà äèíàìèêà âåðòèêàëüíîãî ðàñïðåäåëåíèÿ òðîïîñôåðíîãî îçîíà íàä îäíèì èç ðàéîíîâ 
Ñèáèðè. Äëÿ èçìåðåíèé îçîíà èñïîëüçîâàëñÿ õåìèëþìèíåñöåíòíûé îçîíîìåòð 3-02Ï. Ïîêàçàíî, ÷òî â ãîäîâîì 
õîäå âåðòèêàëüíîãî ðàñïðåäåëåíèÿ îçîíà â òðîïîñôåðå ÷åòêî âûäåëÿþòñÿ äâà ðåæèìà: îñåííå-çèìíèé è âå-
ñåííå-ëåòíèé. Ïåðåõîä îò îñåííå-çèìíåãî ê âåñåííå-ëåòíåìó íà÷èíàåòñÿ ó ïîâåðõíîñòè çåìëè â êîíöå ôåâðà-
ëÿ è çàêàí÷èâàåòñÿ â âåðõíåé òðîïîñôåðå â êîíöå àïðåëÿ, à îò âåñåííå-ëåòíåãî ê îñåííå-çèìíåìó íà÷èíàåòñÿ 
â âåðõíåé òðîïîñôåðå â íà÷àëå ñåíòÿáðÿ è çàêàí÷èâàåòñÿ â ñðåäíåé òðîïîñôåðå â ñåðåäèíå îêòÿáðÿ. Çà ðàñ-
ñìàòðèâàåìûé ïåðèîä (1997–2009 ãã.) â ñâîáîäíîé òðîïîñôåðå çàôèêñèðîâàíû òðè ÷åòêèõ ìàêñèìóìà è äâà 
ìèíèìóìà. Ïðè÷åì íå âñå îíè îòðàæàþòñÿ â ïðèçåìíîì ñëîå, òàê æå êàê çîíû ïîâûøåííûõ êîíöåíòðàöèé 
íå äîñòèãàþò âåðõíåé òðîïîñôåðû. Íàèáîëåå âåðîÿòíî, ÷òî ýòî îáðàçîâàíèå îçîíà èç ñîåäèíåíèé, ïðèíîñèìûõ 
èç äðóãèõ ðåãèîíîâ. Ïðè÷èíîé ýòîãî, ñêîðåå âñåãî, ÿâëÿåòñÿ èçìåíåíèå öèðêóëÿöèîííûõ ïðîöåññîâ. Ðàññìîò-
ðåíû òàêæå îñîáåííîñòè ðàñïðåäåëåíèÿ îçîíà â ïîãðàíè÷íîì ñëîå àòìîñôåðû. 

 

Êëþ÷åâûå ñëîâà: îçîí, âåðòèêàëüíûé, ðàñïðåäåëåíèå, òðîïîñôåðà; ozone, vertical, distribution, troposphere. 
 

 

Ââåäåíèå 
 

Äàííûå î âåðòèêàëüíîì ðàñïðåäåëåíèè îçîíà  
â îñíîâíîì ïîëó÷àþò ñ èñïîëüçîâàíèåì îçîíîçîíäîâ 
[1–7] èëè â õîäå ñàìîëåòíîãî çîíäèðîâàíèÿ [8–11]. 
Â ïîñëåäíèå ãîäû ê ýòèì ñïîñîáàì äîáàâèëèñü ñïóò-
íèêîâûå ìåòîäû [12–15] è ëèäàðíîå (ëàçåðíîå) çîí-
äèðîâàíèå [16–19]. Ñïóòíèêîâûå ìåòîäû ïîêà óñòó-
ïàþò äâóì ïåðâûì ïî òî÷íîñòè, ëèäàðíûå èçìåðåíèÿ 
îñóùåñòâëÿþòñÿ â îãðàíè÷åííîì êîëè÷åñòâå ïóíêòîâ. 
Ïîýòîìó îñíîâíîå êîëè÷åñòâî èíôîðìàöèè î âåðòèêàëü- 
íîì ðàñïðåäåëåíèè îçîíà ïîëó÷åíî ê íàñòîÿùåìó 

âðåìåíè ñ ïîìîùüþ îçîíîçîíäîâ ëèáî ñàìîëåòíîãî 
çîíäèðîâàíèÿ. 

Ñîãëàñíî [1–7] ïî îçîíîçîíäîâûì äàííûì îáîá-
ùåííûé ïðîôèëü îçîíà â òðîïîñôåðå âûãëÿäèò òàê: 
â íèæíåé òðîïîñôåðå íàáëþäàåòñÿ îòíîñèòåëüíûé 
ìàêñèìóì, â âåðõíåé – îòíîñèòåëüíûé ìèíèìóì. Èõ 

äèíàìèêà çíà÷èòåëüíî ìåíüøå, ÷åì â ñòðàòîñôåðå 
[20]. Îäíàêî òàêàÿ êàðòèíà çàôèêñèðîâàíà íå âñåìè 
àâòîðàìè. 

Òàê, â âåðõíåé òðîïîñôåðå ìîãóò íàáëþäàòüñÿ 
âòîðè÷íûå ìàêñèìóìû, êîòîðûå îáóñëîâëåíû âòîð-
æåíèåì âîçäóõà èç ñòðàòîñôåðû [21–23] èëè äåéñò-
âèåì ãðàâèòàöèîííûõ âîëí [24]. 

Åùå áîëüøèå ðàçëè÷èÿ çàôèêñèðîâàíû ðàçíûìè 
àâòîðàìè äëÿ íèæíåòðîïîñôåðíîãî îòíîñèòåëüíîãî  
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ìàêñèìóìà. Ïðè÷åì ýòîãî êàñàåòñÿ êàê åãî èíòåí-
ñèâíîñòè, òàê è ðàñïîëîæåíèÿ ïî âûñîòå. Â ðàáîòàõ 
[25–27], îòíîñÿùèõñÿ ê îêåàíè÷åñêèì ðàéîíàì, íèæ-
íèé îòíîñèòåëüíûé ìàêñèìóì ïî÷òè íå ïðîÿâëÿåòñÿ. 
Ïî-âèäèìîìó, ýòî îòðàæàåò îòñóòñòâèå èñòî÷íèêîâ 

îçîíîîáðàçóþùèõ âåùåñòâ â îêåàíå, â ðåçóëüòàòå ÷åãî 
ôîòîõèìè÷åñêîé ãåíåðàöèè îçîíà çäåñü íå íàáëþäà-
åòñÿ. Äðóãèå èññëåäîâàòåëè ñ÷èòàþò åãî îáÿçàòåëüíûì 
àòðèáóòîì âåðòèêàëüíîãî ïðîôèëÿ îçîíà [28–31]. 
Ïîäîáíûå ðåçóëüòàòû ïîëó÷åíû è ïî äàííûì ñàìî-
ëåòíîãî çîíäèðîâàíèÿ [32, 33]. 

Èç ïðèâåäåííîãî êðàéíå íåïîëíîãî ïåðå÷íÿ ëè-
òåðàòóðû î âåðòèêàëüíîì ðàñïðåäåëåíèè îçîíà âèä-
íî, ÷òî íàä òåððèòîðèåé Ðîññèè ïîäîáíûå èññëåäî-
âàíèÿ ïî÷òè íå âûïîëíÿëèñü. 

Îïèðàÿñü íà äàííûå ñàìîëåòíîãî çîíäèðîâàíèÿ 
àòìîñôåðû, ïðîâîäèìîãî â òå÷åíèå ìíîãèõ ëåò, ðàñ-
ñìîòðèì äèíàìèêó âåðòèêàëüíîãî ðàñïðåäåëåíèÿ òðî-
ïîñôåðíîãî îçîíà íàä îäíèì èç ðàéîíîâ Ñèáèðè. 
Çîíäèðîâàíèå îñóùåñòâëÿëîñü íà ñàìîëåòå-ëàáîðà- 
òîðèè ÀÍ-30 «Îïòèê-Ý», îïèñàíèå êîòîðîãî ïðèâå-
äåíî â [34] c óòî÷íåíèÿìè â [35]. Äëÿ èçìåðåíèé 
îçîíà èñïîëüçîâàëñÿ õåìèëþìèíåñöåíòíûé îçîíî-
ìåòð 3-02Ï. Âûëåòû ñàìîëåòà-ëàáîðàòîðèè âûïîë-
íÿëèñü åæåìåñÿ÷íî íà ðàññòîÿíèè 100 êì îò ã. Íîâî- 
ñèáèðñêà â þãî-çàïàäíîì íàïðàâëåíèè äëÿ èñêëþ÷å-
íèÿ âêëàäà ãîðîäà. Âçëåò ïðîèçâîäèëñÿ â ïîëäåíü, 
êîãäà ïðîèñõîäèò ìàêñèìàëüíàÿ ôîòîõèìè÷åñêàÿ 
ãåíåðàöèÿ îçîíà, è ïðîäîëæàëñÿ â òå÷åíèå 3 ÷. Âû-
ñîòíûé äèàïàçîí ñîñòàâëÿë îò 0 äî 7 êì. Ê íàñòîÿ-
ùåìó âðåìåíè ïîëó÷åíî ïîðÿäêà 140 âåðòèêàëüíûõ 
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ïðîôèëåé îçîíà, ó÷èòûâàÿ èõ ðàçëè÷èÿ ïðè âçëåòå 
è ïîñàäêå. 

 

1. Ãîäîâîé õîä âåðòèêàëüíîãî 
ðàñïðåäåëåíèÿ îçîíà  

â òðîïîñôåðå 
 
Åñëè îáðàòèòüñÿ ê ïðîôèëÿì (ðèñ. 1), ïîëó÷åí-

íûì â ðàçíûå ãîäû äëÿ ÿíâàðÿ è èþëÿ, òî îäíîçíà÷-
íîãî âûâîäà î äèíàìèêå âåðòèêàëüíîãî ðàñïðåäåëå-
íèÿ ñäåëàòü íå óäàåòñÿ, êðîìå òîãî, ÷òî â ÿíâàðå 
ïðîôèëè ðàçäåëÿþòñÿ íà äâå ãðóïïû, ñîîòâåòñòâóþ-
ùèå àðêòè÷åñêîé è óìåðåííîé âîçäóøíûì ìàññàì.  

 

 
 

 
 

Ðèñ. 1. Âåðòèêàëüíîå ðàñïðåäåëåíèå êîíöåíòðàöèè îçîíà 
  íàä þãîì Çàïàäíîé Ñèáèðè 

 

Îñðåäíåíèå æå äàííûõ ïîçâîëÿåò ñäåëàòü áîëåå 
çàêîíîìåðíûå âûâîäû. Ñðåäíèå ìíîãîëåòíèå ïðî-
ôèëè äëÿ êàæäîãî ìåñÿöà ïðåäñòàâëåíû íà ðèñ. 2. 
  Âèäíî, ÷òî ýòè ïðîôèëè ïî êîíöåíòðàöèè îçî-
íà â ñâîáîäíîé òðîïîñôåðå ìîæíî ðàçäåëèòü íà äâå 
ãðóïïû. Ê ïåðâîé ãðóïïå îòíîñÿòñÿ ïðîôèëè, ïî-
ëó÷åííûå â õîëîäíûé ïåðèîä, ñ êîíöåíòðàöèåé îò 
20 äî 30 ìëðä–1. Êî âòîðîé – ðàñïðåäåëåíèÿ, èçìå- 
 

 
Ðèñ. 2. Âåðòèêàëüíûå ïðîôèëè îçîíà íàä þãîì Çàïàäíîé 
  Ñèáèðè äëÿ ðàçíûõ ìåñÿöåâ 

 

ðåííûå â òåïëûé ïåðèîä ñ ñîäåðæàíèåì îçîíà îò 35 
äî 45 ìëðä–1. Âàæíûì ðàçëè÷èåì ýòèõ ãðóïï ÿâëÿåò-
ñÿ ðàñïðåäåëåíèå îçîíà â íèæíåì 1-êì ñëîå âîçäóõà. 
Â õîëîäíûé ïåðèîä, êîãäà ñòîê îçîíà íà çàñíåæåí-
íóþ ïîâåðõíîñòü ìèíèìàëåí [36], åãî êîíöåíòðàöèÿ 
ñ óðîâíÿ 1 êì äî çåìëè ðåçêî ïàäàåò, â òåïëûé ïå-
ðèîä òàêîãî ðåçêîãî ïàäåíèÿ íå ôèêñèðóåòñÿ. 

Íà íàø âçãëÿä, ýòî îáóñëîâëåíî òåì, ÷òî âûïàâ-
øèé ñíåã ýêðàíèðóåò ïîäñòèëàþùóþ ïîâåðõíîñòü.  
Ñ íåå ïîñòóïàåò î÷åíü ìàëî ãàçîâ, ïðåäøåñòâåííè-
êîâ îçîíà. Â òåïëîå âðåìÿ ãîäà, íàîáîðîò, îòêðûòàÿ 
ïîâåðõíîñòü è íàëè÷èå íà íåé ðàñòèòåëüíîñòè ïî-
ñòàâëÿþò â âîçäóõ çíà÷èòåëüíîå êîëè÷åñòâî ñîåäèíå-
íèé, èç êîòîðûõ îáðàçóåòñÿ îçîí. Â ýòîì ïëàíå îñî-
áåííî ïîêàçàòåëåí ìàðòîâñêèé ïðîôèëü. Íèæíþþ 
åãî ÷àñòü ìîæíî îòíåñòè ê ëåòíåìó òèïó, âåðõíþþ – 
ê çèìíåìó. Â ðàéîíå ïðîâåäåíèÿ ýêñïåðèìåíòà, à ýòî 
õâîéíûé ëåñ, â ìàðòå ïðîèñõîäÿò ñáðîñ ñíåãà ñ äå-
ðåâüåâ è ïîÿâëåíèå ïåðâûõ ïðîòàëèí. Ýòî ñðàçó æå 
ñêàçûâàåòñÿ íà åãî ôîòîõèìè÷åñêîé ãåíåðàöèè îçîíà 
â íèæåëåæàùèõ ñëîÿõ. 

Ïåðåñå÷åíèå êðèâûõ íà ðèñ. 2 íå ïîçâîëÿåò ïðî-
àíàëèçèðîâàòü åùå ðÿä íþàíñîâ, ïîýòîìó òå æå äàí-
íûå ïðèâåäåì â äðóãîì âèäå (ðèñ. 3). 

Âèäíî, ÷òî â ãîäîâîì õîäå âåðòèêàëüíîãî ðàñ-
ïðåäåëåíèÿ îçîíà â òðîïîñôåðå ÷åòêî âûäåëÿþòñÿ 

äâà ðåæèìà: îñåííå-çèìíèé è âåñåííå-ëåòíèé. Ïåðå-
õîä îò îñåííå-çèìíåãî ê âåñåííå-ëåòíåìó íà÷èíàåòñÿ 
ó ïîâåðõíîñòè çåìëè â êîíöå ôåâðàëÿ è çàêàí÷èâà-
åòñÿ â âåðõíåé òðîïîñôåðå â êîíöå àïðåëÿ, à îò âå-
ñåííå-ëåòíåãî ê îñåííå-çèìíåìó íà÷èíàåòñÿ â âåðõ-
íåé òðîïîñôåðå â íà÷àëå ñåíòÿáðÿ è çàêàí÷èâàåòñÿ 
â ñðåäíåé òðîïîñôåðå â ñåðåäèíå îêòÿáðÿ. Êàê âèä-
íî èç ðèñ. 3, ïåðåõîäíûå ïðîöåññû îõâàòûâàþò âñþ 
òðîïîñôåðó. 

Äàííûå ðèñ. 3 âñêðûâàþò è åùå îäíó îñîáåí-
íîñòü. Ñ îêòÿáðÿ ïî äåêàáðü, êîãäà ïîäñòèëàþùàÿ 
ïîâåðõíîñòü ïîêðûòà ñíåãîì è ïîòîê îçîíîîáðàçóþ-
ùèõ ñîåäèíåíèé ñ íåå ýêðàíèðóåòñÿ â ñëîå îò 1 äî 
3 êì, íàáëþäàþòñÿ ïîâûøåííûå êîíöåíòðàöèè îçî-
íà. Î÷åâèäíî, ÷òî ýòî åãî ãåíåðàöèÿ èç ãàçîâ-ïðåä- 
øåñòâåííèêîâ, ïðèíîñèìûõ ñ òåððèòîðèé, íå ïîêðû-
òûõ ñíåãîì. 
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Ðèñ. 3. Ãîäîâîé õîä êîíöåíòðàöèè îçîíà íà ðàçíûõ âûñîòàõ 

 

2. Ìíîãîëåòíÿÿ èçìåí÷èâîñòü 
âåðòèêàëüíîãî ðàñïðåäåëåíèÿ îçîíà 

 

Ðàâíûé ñòàòèñòè÷åñêèé âåñ åæåìåñÿ÷íûõ ïðî-
ôèëåé ïîçâîëÿåò ïðîàíàëèçèðîâàòü ìíîãîëåòíþþ èç-
ìåí÷èâîñòü âåðòèêàëüíîãî ðàñïðåäåëåíèÿ îçîíà íàä 
þãîì Çàïàäíîé Ñèáèðè (ðèñ. 4). 

Èç ðèñ. 4 ñëåäóåò, ÷òî çà ðàññìàòðèâàåìûé ïå-
ðèîä â ñâîáîäíîé òðîïîñôåðå îòìå÷åíû òðè ÷åòêèõ 
ìàêñèìóìà è äâà ìèíèìóìà. Ïðè÷åì íå âñå îíè îò- 
 

ðàæàþòñÿ â ïðèçåìíîì ñëîå, òàê æå êàê çîíû ïî-
âûøåííûõ êîíöåíòðàöèé íå äîñòèãàþò âåðõíåé òðî-
ïîñôåðû. Î÷åâèäíî, ÷òî ýòî âíóòðèòðîïîñôåðíûå 

ïðîöåññû, êîòîðûå íå ñâÿçàíû ñ ïîñòóïëåíèåì îçî-
íîîáðàçóþùèõ âåùåñòâ ñ ïîäñòèëàþùåé ïîâåðõíîñòè 
èëè îñàæäåíèåì ñàìîãî îçîíà èç ñòðàòîñôåðû. Íàè-
áîëåå âåðîÿòíî îáðàçîâàíèå îçîíà èç ñîåäèíåíèé, 
ïðèíîñèìûõ èç âíå ðåãèîíà. Ïðè÷èíîé ýòîãî, ñêîðåå 

âñåãî, ÿâëÿåòñÿ èçìåíåíèå öèðêóëÿöèîííûõ ïðîöåññîâ, 
õîòÿ ñïåöèàëüíî ýòî íå èññëåäîâàëîñü. Ïîäîáíûå ïå-
ðèîäè÷íîñòè ïîëó÷åíû òàêæå â [37, 38]. Ñëåäóåò    
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ïîä÷åðêíóòü, ÷òî îíè çíà÷èòåëüíî êîðî÷å ïî âðåìå-
íè, ÷åì ïåðèîäè÷íîñòè, ôèêñèðóåìûå äëÿ ïðèçåì-
íîãî ñëîÿ âîçäóõà [39]. 

 

3. Ñðåäíèé ìíîãîëåòíèé ïðîôèëü 
îçîíà â òðîïîñôåðå 

 
Ïî äàííûì âñåõ ïîëåòîâ ïîñòðîåíû ñðåäíèé 

ïðîôèëü îçîíà è ñðåäíåêâàäðàòè÷åñêèå îòêëîíåíèÿ 
äëÿ êàæäîé âûñîòû (ðèñ. 5). Ëåâàÿ êðèâàÿ ïðåä-
ñòàâëÿåò àáñîëþòíûå ìèíèìóìû, ïðàâàÿ – àáñî-
ëþòíûå ìàêñèìóìû. 

Èç ðèñ. 5 âèäíî, ÷òî ñðåäíåå ìíîãîëåòíåå ðàñ-
ïðåäåëåíèå îçîíà íàä þãîì Çàïàäíîé Ñèáèðè èìååò 
ïî÷òè íåéòðàëüíûé õîä â ñðåäíåé òðîïîñôåðå ñ íå-
áîëüøèì óìåíüøåíèåì â âåðõíåé òðîïîñôåðå è íå-
áîëüøèì óâåëè÷åíèåì êîíöåíòðàöèè â ïîãðàíè÷íîì 
ñëîå àòìîñôåðû. Â ñëîå îò 0 äî 700 ì íàáëþäàåòñÿ 
ðîñò êîíöåíòðàöèè ñî çíà÷èòåëüíûì ãðàäèåíòîì. 
Ïî-âèäèìîìó, ýòî îòðàæàåò äëèòåëüíîñòü ïåðèîäà  
ñ çàñíåæåííîé ïîâåðõíîñòüþ, êîãäà ôîòîõèìè÷åñêîé 
ãåíåðàöèè îçîíà â ýòîì ñëîå íå ïðîèñõîäèò. Ñðåä-
íèé ìíîãîëåòíèé ïðîôèëü íå îòðàæàåò èíäèâèäó-
àëüíûõ îñîáåííîñòåé, îòìå÷åííûõ âûøå, ñâèäåòåëü-
ñòâóþùèõ î íàëè÷èè îòíîñèòåëüíîãî ìàêñèìóìà  
â íèæíåé òðîïîñôåðå. Âîçìîæíî, ÷òî ïðè îñðåäíå-
íèè ñêàçàëîñü èçìåíåíèå åãî âûñîòû (ðàñïðåäåëå-
íèå îçîíà â íèæíåé òðîïîñôåðå ðàññìîòðèì íèæå). 
 

 
Ðèñ. 5. Ñðåäíèé ìíîãîëåòíèé ïðîôèëü îçîíà íàä þãîì 
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(ÏÑÀ) èìååò ÿâíî âûðàæåííûé ñóòî÷íûé õîä, êî-
òîðûé îáóñëîâëåí åãî ôîòîõèìè÷åñêîé ãåíåðàöèåé èç 
ñîåäèíåíèé, ïîñòóïàþùèõ â ÏÑÀ [40–43]. Ýòî õî-
ðîøî âèäíî è èç íàøèõ äàííûõ (ðèñ. 6). 

 

 
 

  
 

  

Ðèñ. 6. Âåðòèêàëüíîå ðàñïðåäåëåíèå îçîíà â ïîãðàíè÷íîì ñëîå àòìîñôåðû 
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Èç ðèñ. 6 íåçàâèñèìî îò ïåðèîäà ñëåäóåò, ÷òî 
äíåâíîå óâåëè÷åíèå êîíöåíòðàöèè îçîíà â ïîãðàíè÷-
íîì ñëîå àòìîñôåðû íèêàê íåëüçÿ îáúÿñíèòü åãî ïî-
ñòóïëåíèåì èç ñòðàòîñôåðû èëè âûøåëåæàùèõ ñëîåâ, 
ïîñêîëüêó òàì êîíöåíòðàöèÿ íèæå. Îáúåì îáðàçî-
âàâøåãîñÿ îçîíà (ðàçíèöà ìåæäó äíåâíîé è âå÷åðíåé 
êîíöåíòðàöèåé) óâåëè÷èâàåòñÿ â òåïëîå âðåìÿ, êîãäà 

ìíîãî ïîñòóïàåò îçîíîîáðàçóþùèõ âåùåñòâ è èìååò-
ñÿ çíà÷èòåëüíûé ïðèòîê ñîëíå÷íîé ðàäèàöèè. Ïðî-
òÿæåííîñòü ñëîÿ, â êîòîðîì íàáëþäàåòñÿ óâåëè÷åíèå 
êîíöåíòðàöèè îçîíà, ïðîïîðöèîíàëüíà âûñîòå ïîãðà-
íè÷íîãî ñëîÿ. Âûñîòà ìàêñèìóìà êîíöåíòðàöèè çà-
ìåòíî ìåíÿåòñÿ è, ÷òî íàèáîëåå âåðîÿòíî, çàâèñèò îò 
âûñîòû ïîñòóïëåíèÿ îçîíîîáðàçóþùèõ âåùåñòâ [44, 45]. 
  Ñëåäóåò ïîäðîáíåå îñòàíîâèòüñÿ íà íîÿáðüñêîì 
ïðîôèëå (ðèñ. 6), êîòîðûé äåìîíñòðèðóåò ðåçêóþ 
óáûëü îçîíà â ïðèçåìíîì ñëîå. Ïî ñîáðàííûì ñâåäå-
íèÿì [36], ñòîê íà ñíåæíóþ ïîâåðõíîñòü íà 1–2 ïî-
ðÿäêà ìåíüøå, ÷åì, íàïðèìåð, íà âëàæíóþ òðàâó. 
Âîçìîæíî, ïîñêîëüêó Çàïàäíàÿ Ñèáèðü ïîäâåðæå-
íà ÷àñòûì ïðÿìûì àðêòè÷åñêèì âòîðæåíèÿì, â åå 
ñíåæíîì ïîêðîâå ñêàïëèâàåòñÿ çíà÷èòåëüíîå êîëè-
÷åñòâî ãàëîãåíîâ, êîòîðûå è ñïîñîáñòâóþò èíòåíñèâ-
íîìó ñòîêó îçîíà íà ñíåæíóþ ïîâåðõíîñòü. Òàêèå 
ïðîöåññû çàôèêñèðîâàíû â ðÿäå èññëåäîâàíèé, ïðî-
âåäåííûõ â Àðêòèêå è Àíòàðêòèêå [46–50]. 

Ðàáîòà âûïîëíåíà ïðè ïîääåðæêå ïðîãðàìì: 
Ïðåçèäèóìà ÐÀÍ ¹ 16 «Îêðóæàþùàÿ ñðåäà â óñëî-
âèÿõ èçìåíÿþùåãîñÿ êëèìàòà: ýêñòðåìàëüíûå ïðè-
ðîäíûå ÿâëåíèÿ è êàòàñòðîôû», Îòäåëåíèÿ íàóê  
î Çåìëå ÐÀÍ ¹ 5 «Íàíîðàçìåðíûå ÷àñòèöû â ïðè-
ðîäå è â òåõíîãåííûõ ïðîäóêòàõ: óñëîâèÿ íàõîæäå-
íèÿ, ôèçè÷åñêèå è õèìè÷åñêèå ñâîéñòâà è ìåõàíèçìû 
îáðàçîâàíèÿ», ãðàíòà ÐÔÔÈ ¹ 08-05-92499, ãîñêîí-
òðàêòîâ Ðîñíàóêè ¹ 02.518.11.7153 è 02.740.11.0674. 
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B.D. Belan, G.N. Tolmachev, À.V. Fofonov. Vertical ozone distribution in troposphere above south 

regions of West Siberia. 
Dynamics of the troposphere ozone vertical distribution above one of the Siberian regions is considered, 

based on many-years sensing of troposphere from the AN-30 aircraft-laboratory, using the 3-02P chemilumines-
cence lidar. Two clearly distinguished modes are seen in the yearly vertical ozone distribution: autumn–winter 
and spring–summer. The transitions from the autumn–winter mode to the spring–summer one begins near the 
ground surface at the end of February and terminates in the upper troposphere at the end of April; the back 
transition begins in the upper troposphere in the beginning of September and terminates in the middle tropo-
sphere in the middle of October. The distinct maxima and two minima were fixed in the free troposphere for 
the considered period (1997–2009). Not all of them were reflected at the ground layer, as well as zones of the 
ozone increased concentrations do not reach the upper troposphere. Most possible, this is the ozone generation 
from compounds, carried from other regions due to the variation of circulation processes. The peculiarities of 
the ozone distribution in the atmospheric boundary layer are also considered. 

 


