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Ðàññìàòðèâàþòñÿ âîçìîæíûå ñâÿçè èíòåíñèâíîñòè ñòðàòîñôåðíîãî öèðêóìïîëÿðíîãî âèõðÿ ñ âàðèàöèÿ-

ìè ÷èñëà ñîëíå÷íûõ ïÿòåí, ñ ñåêòîðíîé ñòðóêòóðîé ìåæïëàíåòíîãî ìàãíèòíîãî ïîëÿ è äðóãèìè ôàêòîðàìè 
êîñìè÷åñêîé ïîãîäû. Ïîêàçàíî íàëè÷èå äîñòàòî÷íî òåñíîé ñâÿçè ìåæäó äîëãîïåðèîäíûìè âàðèàöèÿìè èíòåí-
ñèâíîñòè öèðêóìïîëÿðíîãî âèõðÿ â ñîïîñòàâëåíèè ñî ñðåäíåìåñÿ÷íûìè ÷èñëàìè ñîëíå÷íûõ ïÿòåí. Âûÿâëå-
íû âàðèàöèè ñ êâàçèïåðèîäîì ïðèìåðíî 2 ãîäà, ÷òî ìîæåò áûòü ñâÿçàíî ñ êâàçèäâóõëåòíèì öèêëîì â äèíà-
ìè÷åñêîì ðåæèìå ýêâàòîðèàëüíîé ñòðàòîñôåðû. 

 
Â ïîñëåäíåå ñòîëåòèå ýêîíîìè÷åñêàÿ è ñîöèàëü-

íàÿ æèçíü æèòåëåé ïëàíåòû òàê èëè èíà÷å çàâèñèò îò 
ïðîöåññà, íàçûâàåìîãî «Ãëîáàëüíûì èçìåíåíèåì» 

(Global Change), ñîñòàâíîé ÷àñòüþ êîòîðîãî ÿâëÿåòñÿ 

è ãëîáàëüíîå èçìåíåíèå êëèìàòà. Ñóùåñòâóåò ïîëíàÿ 
óâåðåííîñòü â çàâèñèìîñòè êëèìàòè÷åñêèõ èçìåíå-
íèé îò àêòèâíîé òåõíîãåííîé äåÿòåëüíîñòè ÷åëîâåêà 
(íàïðèìåð, ïàðíèêîâûé ýôôåêò), íî íàðÿäó ñ ýòèì 
èìåþòñÿ âïîëíå óáåäèòåëüíûå íàó÷íûå ðåçóëüòàòû, 
ïîêàçûâàþùèå, ÷òî ãëîáàëüíûå èçìåíåíèÿ êëèìàòà 
ìîãóò áûòü ñâÿçàíû è ñ äîëãîïåðèîäíûìè âàðèà-
öèÿìè ñîëíå÷íîé àêòèâíîñòè [1]. 

Ýêñïåðèìåíòàëüíûì ôàêòîì, ïîäòâåðæäàþùèì 
âîçìîæíîñòü òàêîé ñâÿçè, ÿâëÿåòñÿ Ìàëûé ëåäíèêî-
âûé ïåðèîä, íàáëþäàâøèéñÿ íà òåððèòîðèè Åâðîïû 
è Ñåâåðíîé Àìåðèêè â êîíöå XVII â. è ñîâïàâøèé 
ñ Ìàóíäåðîâñêèì ìèíèìóìîì â ñîëíå÷íîé àêòèâíî-
ñòè, êîãäà â òå÷åíèå äåñÿòêîâ ëåò íà Ñîëíöå íå áûëî 
àêòèâíûõ îáðàçîâàíèé (ñîëíå÷íûõ ïÿòåí) [2]. Ïîêà-
çàíî, ÷òî óðîâåíü ñîëíå÷íîé ðàäèàöèè âî âðåìÿ Ìà-
óíäåðîâñêîãî ìèíèìóìà áûë íèæå íà 0,15–0,35 [2] 
èëè 0,1–0,7% [3] îòíîñèòåëüíî òîãî, êîòîðûé íàáëþ-
äàëñÿ â ïðåäïîñëåäíåì 22-ì ñîëíå÷íîì öèêëå. 

Ìíîãî÷èñëåííûå ýêñïåðèìåíòàëüíûå ðåçóëüòàòû 
[4–11 è äð.], óêàçûâàþùèå íà ñâÿçü ðàçëè÷íûõ ìå-
òåîðîëîãè÷åñêèõ ïàðàìåòðîâ ñ ñîëíå÷íûìè âñïûø-
êàìè, âàðèàöèÿìè ÷èñëà ñîëíå÷íûõ ïÿòåí, ñåêòîðíîé 

ñòðóêòóðîé ìåæïëàíåòíîãî ìàãíèòíîãî ïîëÿ è äðóãèìè 

ôàêòîðàìè êîñìè÷åñêîé ïîãîäû, ïðèâåëè ê èíèöèè-
ðîâàíèþ ó÷åíûìè NASA (ÑØÀ) íàó÷íî-èññëåäîâà- 
òåëüñêîé ïðîãðàììû «Living with a Star» («Ïðîæè-
âàíèå ñî çâåçäîé») [12], êîòîðàÿ ñ 2002 ã. ñòàëà ìåæ-
äóíàðîäíîé. 

Îäíà èç çàäà÷ ýòîé ïðîãðàììû ñîñòîèò â òîì, 
÷òîáû ðàçðàáîòàòü ôèçè÷åñêèé ìåõàíèçì ñîëíå÷íî-
çåìíûõ ñâÿçåé è âûÿâèòü òå ôàêòîðû, êîòîðûå íåïî-
ñðåäñòâåííî âëèÿþò íà ñðåäó îáèòàíèÿ ÷åëîâåêà, ýêî-
íîìè÷åñêóþ è ñîöèàëüíóþ æèçíü îáùåñòâà. 

Ñîëíå÷íûé âåòåð ÿâëÿåòñÿ âûñîêîèîíèçèðîâàí-
íûì ãàçîì, îáëàäàåò âûñîêîé ýëåêòðîïðîâîäíîñòüþ 

è â ñèëó ýòîãî âûíîñèò îò Ñîëíöà ìàãíèòíûé ïîòîê, 
ñîçäàâàÿ ìåæïëàíåòíîå ìàãíèòíîå ïîëå (ÌÌÏ) [13, 
14]. Õàðàêòåðèñòèêè Ñîëíöà, íàïðèìåð åãî ñâåòè-
ìîñòü, ñâÿçàíû ñ åãî ìàãíèòíûì ïîòîêîì, õîòÿ ìåõà-
íèçì ñâÿçè âñå åùå íå ïîíÿòåí [2, 15]. Ñîåäèíåíèå 
ñèëîâûõ ëèíèé ìåæïëàíåòíîãî ìàãíèòíîãî ïîëÿ ñ ñè-
ëîâûìè ëèíèÿìè ìàãíèòíîãî ïîëÿ Çåìëè ïðèâîäèò  

ê ïðîíèêíîâåíèþ ýíåðãèè ñîëíå÷íîãî âåòðà â îêîëî-
çåìíîå ïðîñòðàíñòâî. Â íàñòîÿùåå âðåìÿ ïîêàçàíî, 
÷òî èçìåíåíèÿ â ãåëèîñôåðíîì ìàãíèòíîì ïîòîêå  
è, ñëåäîâàòåëüíî, â ÌÌÏ ïðèâîäÿò ê èçìåíåíèþ òîë-
ùèíû îáëà÷íîãî ïîêðîâà Çåìëè, ÷òî, â ñâîþ î÷åðåäü, 
ìîæåò ïðèâîäèòü ê ãëîáàëüíûì èçìåíåíèÿì êëèìà-
òà [16]. 

Â ðàáîòå [17] íà îñíîâàíèè ïðÿìûõ èçìåðåíèé 
ÌÌÏ ó îðáèòû Çåìëè îáíàðóæåíî, ÷òî èíòåíñèâ-
íîñòü îáùåãî ìàãíèòíîãî ïîëÿ, ïîêèäàþùåãî Ñîëíöå, 
óâåëè÷èëàñü â íàñòîÿùåå âðåìÿ â 1,4 ðàçà ïî ñðàâ-
íåíèþ ñ èíòåíñèâíîñòüþ â 1964 ã. (ðèñ. 1). 
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Ðèñ. 1. Ìàãíèòíûé ïîòîê Ñîëíöà Fs, ðàññ÷èòàííûé â ðàáî-
òå [15] ïî çíà÷åíèÿì ãåîìàãíèòíîãî èíäåêñà aa çà 1868–
1996 ãã. (÷åðíàÿ êðèâàÿ, îêàéìëÿþùàÿ ñåðóþ îáëàñòü). 
Æèðíàÿ  êðèâàÿ – çíà÷åíèÿ ìàãíèòíîãî ïîòîêà, èçìåðåííûå 
íåïîñðåäñòâåííî íà êîñìè÷åñêèõ ëåòàòåëüíûõ àïïàðàòàõ  
â 1964–1996 ãã. Òåìíàÿ îáëàñòü – ñðåäíåãîäîâûå çíà÷åíèÿ 
  ñîëíå÷íûõ ïÿòåí (÷èñëà Âîëüôà). Ðèñóíîê âçÿò èç [18] 
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Ñ ó÷åòîì èíôîðìàöèè íà ðèñ. 1 öåëåñîîáðàçíî 

ïðîâåðèòü: ñêàçàëîñü ëè óâåëè÷åíèå ìàãíèòíîãî  

ïîòîêà Ñîëíöà íà àòìîñôåðíûõ õàðàêòåðèñòèêàõ  

è, â ÷àñòíîñòè, íà èíòåíñèâíîñòè ñòðàòîñôåðíîãî 
öèðêóìïîëÿðíîãî âèõðÿ I. 
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Ðèñ. 2. Âàðèàöèè èíòåíñèâíîñòè ñòðàòîñôåðíîãî öèðêóì-
ïîëÿðíîãî âèõðÿ (I) äëÿ ïîñëåäîâàòåëüíûõ ïåíòàä â 1972– 
  1990 ãã. 

 

Íà ðèñ. 2 ïðåäñòàâëåíû çíà÷åíèÿ I äëÿ ïîñëåäî-
âàòåëüíûõ ïåíòàä ñ 1972 ïî 1990 ã. Êàæäûé ãîä ñî-
äåðæèò 72 ïåíòàäû. Ñåçîííûå âàðèàöèè â èíòåíñèâ-
íîñòè ñòðàòîñôåðíîãî öèðêóìïîëÿðíîãî âèõðÿ îò-
÷åòëèâî âèäíû íà ðèñ. 2. 

Â çèìíèé ñåçîí âèõðü èìååò öèêëîíè÷åñêèé õà-
ðàêòåð (çíà÷åíèÿ I áîëüøèå è ïîëîæèòåëüíûå), à â ëåò-
íèé ïåðèîä – àíòèöèêëîíè÷åñêèé (çíà÷åíèÿ I îòðè-
öàòåëüíûå). 

×òîáû èçó÷èòü äîëãîâðåìåííûå âàðèàöèè â çíà-
÷åíèÿõ I, êîòîðûå ïðåäïîëîæèòåëüíî ìîãóò âîçíèê-
íóòü èç-çà äîëãîâðåìåííûõ âàðèàöèé ñîëíå÷íîé àê-
òèâíîñòè, èç èñõîäíûõ äàííûõ, ïðåäñòàâëåííûõ íà 
ðèñ. 2, áûëè óäàëåíû ñåçîííûå âàðèàöèè ïóòåì ñãëà-
æèâàíèÿ ñêîëüçÿùèì ñðåäíèì ïî 73 ïåíòàäàì. Äîë-
ãîïåðèîäíûå âàðèàöèè I, îñòàâøèåñÿ ïîñëå óäàëåíèÿ 
ñåçîííûõ âàðèàöèé, ïðåäñòàâëåíû íà ðèñ. 3 â ñîïîñ-
òàâëåíèè ñî ñðåäíåìåñÿ÷íûìè ÷èñëàìè ñîëíå÷íûõ 
ïÿòåí (÷èñëà Âîëüôà W). 
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Ðèñ. 3. Äîëãîïåðèîäíûå âàðèàöèè èíòåíñèâíîñòè ñòðàòî-
ñôåðíîãî öèðêóìïîëÿðíîãî âèõðÿ I çà 1972–1990 ãã. ïîñëå 

óäàëåíèÿ ñåçîííûõ âàðèàöèé â ñîïîñòàâëåíèè ñî ñðåäíå-
ìåñÿ÷íûìè ÷èñëàìè ñîëíå÷íûõ ïÿòåí (÷èñëà Âîëüôà W).  
Ïðÿìûå ëèíèè – àïïðîêñèìàöèÿ äàííûõ ïîëèíîìîì ïåð-
âîé ñòåïåíè (ëèíåéíàÿ ðåãðåññèÿ). Ïðèâåäåíû óðàâíåíèÿ 
  ðåãðåññèè 

Íà îñíîâàíèè ðèñ. 3 ìîæíî ñäåëàòü âûâîä, ÷òî 
èíòåíñèâíîñòü ñòðàòîñôåðíîãî öèðêóìïîëÿðíîãî 
âèõðÿ âîçðàñòàëà îò 1972 ê 1990 ã., êàê è óðîâåíü 
ñîëíå÷íîé àêòèâíîñòè. 

Ïîìèìî ëèíåéíîãî òðåíäà, ïàðàìåòð I ïîêàçûâàåò 
âàðèàöèè ñ êâàçèïåðèîäîì ïðèìåðíî 2 ãîäà, ÷òî ìî-
æåò áûòü ñâÿçàíî ñ êâàçèäâóõëåòíèì öèêëîì â äèíà-
ìè÷åñêîì ðåæèìå ýêâàòîðèàëüíîé ñòðàòîñôåðû. 
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G.Ya. Khachikyan, V.G. Sal’nikov, S.E. Polyakova. The role of solar activity variations in dynamics 

of stratospheric circumpolar vortex. 
Possible connections between the intensity of stratosphere circumpolar vortex (CPV) and variations in the 

number of sun-spots, sector pattern of the interplanetary magnetic field, and other factors of the space weather 
are considered. The presence of a tight enough connection between long-period variations of CPV intensity as 
compared to monthly average number of sun-spots is shown. The variations with a period of approximately  
2 years are found, which can be connected with biennium by cycle in a dynamic behaviour of the equatorial 
stratosphere. 

 


