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Ïðåäñòàâëåíû ðåçóëüòàòû èññëåäîâàíèÿ òåìïåðàòóðû îáëàñòè ìåçîïàóçû (∼ 87 êì) ïî èçìåðåíèÿì ýìèñ-
ñèè OH (3-1) íà âûñîêîøèðîòíîé ñò. Ìàéìàãà (63,04° ñ.ø., 129,51° â.ä.) è èõ ñîïîñòàâëåíèÿ ñ òåìïåðàòóðíû-
ìè äàííûìè Aura MLS, ïîëó÷åííûìè ïðè ïðîëåòå íàä ñò. Ìàéìàãà íà óðîâíå 0,002 ãÏà â òå÷åíèå 2013–
2018 ãã. Ñðåäíåíî÷íàÿ âðàùàòåëüíàÿ òåìïåðàòóðà OH (3-1) ñðàâíèâàëàñü ñ èçìåðåííûìè Aura MLS òåìïå-
ðàòóðàìè è âûäåëåííûìè èç íèõ ôîíîâûìè òåìïåðàòóðàìè. Ïîëó÷åííûé ðåçóëüòàò ñâèäåòåëüñòâóåò î áîëüøåé 
êîððåêòíîñòè ñðàâíåíèÿ òåìïåðàòóðû OH (3-1) ñ ôîíîâîé, ðàññ÷èòàííîé ïî äàííûì Aura MLS. Ïîâûøåí-
íûå òåìïåðàòóðû â îáëàñòè ìåçîïàóçû çèìîé 2014/2015 ãã. íàáëþäàëèñü êàê â äàííûõ íàçåìíûõ èçìåðå-
íèé, òàê è ñïóòíèêîâûõ. Â öåëîì âàðèàöèè òåìïåðàòóðû, èçìåðåííûå äâóìÿ ðàçëè÷íûìè ìåòîäàìè, êà÷åñò-
âåííî ñîâïàäàþò è îòðàæàþò õàðàêòåð ñåçîííûõ èçìåíåíèé. Ðàñõîæäåíèÿ çíà÷åíèé ìîãóò áûòü îáúÿñíåíû 
ìíîãèìè ôàêòîðàìè, íàïðèìåð ðàçëè÷èÿìè â âûñîòå è ìåòîäàõ èçìåðåíèé.  

 

Êëþ÷åâûå ñëîâà: îáëàñòü ìåçîïàóçû, âðàùàòåëüíàÿ òåìïåðàòóðà, ãèäðîêñèë, ñïóòíèê Aura; mesopause 
region, rotational temperature, hydroxyl, Aura satellite. 

 

Ââåäåíèå 
 

Îáëàñòü ìåçîïàóçû âûçûâàåò áîëüøîé èíòåðåñ 
èññëåäîâàòåëåé, òàê êàê àêòèâíî âçàèìîäåéñòâóåò  
ñ ñîëíå÷íûì ðàäèàöèîííûì èçëó÷åíèåì, ïðèõîäÿ-
ùèì ñâåðõó, è ñ øèðîêèì ñïåêòðîì àòìîñôåðíûõ 
âîëí, ðàñïðîñòðàíÿþùèõñÿ ñíèçó ââåðõ [1]. 

Òåìïåðàòóðó àòìîñôåðû íà âûñîòå ìåçîïàó- 
çû èññëåäóþò ñ ïîìîùüþ ñïóòíèêîâûõ èçìåðåíèé  
è íàçåìíûõ íàáëþäåíèé. Íàèáîëåå ðàñïðîñòðàíåí-
íûìè è íàäåæíûìè ñðåäè íàçåìíûõ ìåòîäîâ ÿâëÿ-
þòñÿ ñïåêòðàëüíûå íàáëþäåíèÿ ýìèññèé ãèäðîêñè-
ëà OH (3-1), êîòîðûå âîçíèêàþò â îáëàñòè ìåçî-
ïàóçû.  

Íàó÷íî-èññëåäîâàòåëüñêèé ñïóòíèê Aura èìååò 
îêîëîïîëÿðíóþ îðáèòó ñ óãëîì íàêëîíà 98,2° [2]  
è â îòëè÷èå îò áîëüøèíñòâà èññëåäîâàòåëüñêèõ 
ñïóòíèêîâ ïðåäîñòàâëÿåò ïî÷òè íåïðåðûâíûå  
òåìïåðàòóðíûå äàííûå äëÿ âûñîêîøèðîòíûõ çîí.  
Â íàñòîÿùåé ðàáîòå èññëåäîâàíû òåìïåðàòóðû 
àòìîñôåðû â îáëàñòè ìåçîïàóçû (∼ 87 êì) ïî èçìå-
ðåíèÿì íà âûñîêîøèðîòíîé ñò. Ìàéìàãà (63,04° ñ.ø., 
129,51° â.ä.), ïðîâåäåíî èõ ñîïîñòàâëåíèå ñ òåìïå-
ðàòóðíûìè äàííûìè Aura MLS (Microwave Limb 
Sounder), ïîëó÷åííûìè ïðè ïðîëåòå íàä ñò. Ìàé-
ìàãà íà óðîâíå 0,002 ãÏà â òå÷åíèå 2013–2018 ãã. 
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Ñðàâíåíèå ñðåäíåíî÷íîé òåìïåðàòóðû 
OH (3-1) ñ èçìåðåííûìè Aura MLS 

òåìïåðàòóðàìè 
 

Íà ñò. Ìàéìàãà ñ 17 ÿíâàðÿ 2013 ã. âåäóòñÿ  
íàáëþäåíèÿ òåìïåðàòóðû ìåçîïàóçû ñ ïîìîùüþ 
ñïåêòðîãðàôà Shamrock (Andor), ðåãèñòðèðóþùåãî  
ïîëîñó ÎÍ (3-1) â íî÷íîå âðåìÿ ñóòîê (ïðè óãëå 
ïîãðóæåíèÿ Ñîëíöà > 9°). Âðåìÿ ýêñïîçèöèè ñïåê-
òðîãðàôà äëÿ ïîëó÷åíèÿ îäíîãî èçìåðåíèÿ ñîñòàâ-
ëÿåò 60 ñ. Ïðèáîð ïîçâîëÿåò èçìåðÿòü òåìïåðàòóðó 
ìåçîïàóçû ñ òî÷íîñòüþ ∼ 2 K ïðè ðàáî÷åé òåìïåðà-
òóðå îõëàæäåíèÿ êàìåðû ñïåêòðîãðàôà −50° Ñ. 
Ðàçðàáîòàííîå ïðîãðàììíîå îáåñïå÷åíèå ïîçâîëÿåò 
ïðèáîðó ðàáîòàòü â àâòîíîìíîì ðåæèìå [3]. 

Íàó÷íî-èññëåäîâàòåëüñêèé ñïóòíèê Aura, ïðåä-
íàçíà÷åííûé äëÿ èçó÷åíèÿ àòìîñôåðû Çåìëè, áûë 
çàïóùåí 15 èþëÿ 2004 ã. Òàê êàê åãî îðáèòà ÿâëÿ-
åòñÿ ñîëíå÷íî-ñèíõðîííîé, èçìåðåíèÿ MLS  íà îï-
ðåäåëåííîé øèðîòå íà âîñõîäÿùåé èëè íèñõîäÿùåé 
ñòîðîíàõ îðáèòû ïðîâîäÿòñÿ ïðèìåðíî â îäíî è òî 
æå ìåñòíîå ñîëíå÷íîå âðåìÿ (ñ òî÷íîñòüþ äî íå-
ñêîëüêèõ ìèíóò) íà ïðîòÿæåíèè âñåé ìèññèè. 
Íàä ñò. Ìàéìàãà ñïóòíèê ñíèìàåò ïîêàçàíèÿ äâà 
ðàçà â ñóòêè – â ∼ 03:00 è ∼ 12:30 ïî ìåñòíîìó ñîë-
íå÷íîìó âðåìåíè [4]. Äëÿ àíàëèçà âûáèðàþòñÿ ðå-
çóëüòàòû íî÷íûõ èçìåðåíèé Aura MLS. 

Íà ðèñ. 1, à ïðèâåäåíû äàííûå íàçåìíûõ èç-
ìåðåíèé òåìïåðàòóðû OH (3-1) â ñðàâíåíèè ñî çíà-
÷åíèÿìè òåìïåðàòóðû, èçìåðåííûìè Aura MLS íàä 
ñò. Ìàéìàãà íà áëèæàéøåì (0,002 ãÏà (48 ñëîé)) 
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Ðèñ. 1. Ñðåäíåíî÷íûå âðàùàòåëüíûå òåìïåðàòóðû OH (3-1) è äàííûå èçìåðåíèé Aura MLS íà óðîâíå 0,002 ãÏà íàä ñò. Ìàé-
ìàãà (a) è èõ ñåçîííûé õîä (á) â 2013–2018 ãã. (ãîðèçîíòàëüíûå ëèíèè – ìàêñèìàëüíûå ñðåäíèå ñåçîííûå çíà÷åíèÿ  
  TOH(3-1) è TAura) 

 
óðîâíå ê âûñîòå ýìèññèè OH (3-1) (∼ 87 êì), â 2013–
2018 ãã. 

Íà ðèñ. 1, á êðèâûå ïðåäñòàâëÿþò ñîáîé ñêîëü-
çÿùèå ñðåäíèå ñ îêíîì ïðîïóñêàíèÿ 30 äíåé è ïî-
êàçûâàþò ñåçîííûé õîä (ñðåäíèå ñåçîííûå çíà÷å-
íèÿ) òåìïåðàòóðû OH (3-1) è ðåçóëüòàòîâ èçìåðå-
íèé Aura MLS òåìïåðàòóðû â ýòîò æå ïåðèîä. 

Â çèìíèé ïåðèîä 2014/2015 ãã. òåìïåðàòóðà 
ÎÍ (3-1) ïðåâûøàåò ñîîòâåòñòâóþùèå òåìïåðàòóðû 
â äðóãèå ãîäà èçìåðåíèé. Õîòÿ è ìåíåå âûðàæåíî, 
ïîâûøåíèå òåìïåðàòóðû àòìîñôåðû çèìîé 2014/ 
2015 ãã. òàêæå íàáëþäàåòñÿ â èçìåðåíèÿõ Aura 
MLS (ðèñ. 1, á). Ñ 2015 ïî 2018 ã. âàðèàöèè òåì-
ïåðàòóðû, èçìåðåííûå äâóìÿ ìåòîäàìè, áëèçêè.  
Â çèìíèå ïåðèîäû 2013–2015 ãã. ñðåäíèå ñåçîííûå 
çíà÷åíèÿ òåìïåðàòóðû, èçìåðåííûå íàçåìíûì ìå-
òîäîì, â ñðåäíåì íà ∼ 10 Ê ïðåâûøàþò ñîîòâåò-
ñòâóþùèå ñïóòíèêîâûå çíà÷åíèÿ. Ïîäîáíûé ñäâèã  
íà ∼ 10 Ê îòíîñèòåëüíî çíà÷åíèé òåìïåðàòóðû 
OH (6-2) óïîìèíàåòñÿ â [2, 5, 6]. Â öåëîì âàðèàöèè 
òåìïåðàòóðû, èçìåðåííîé äâóìÿ ðàçëè÷íûìè ìåòî-
äàìè, êà÷åñòâåííî ñîâïàäàþò è îòðàæàþò ìåæãîäî-
âûå èçìåíåíèÿ. Â ÷àñòíîñòè, ãðàôèêè êà÷åñòâåííî 
ïîäòâåðæäàþò ïîâûøåíèå òåìïåðàòóðû çèìîé 
2014/2015 ãã. íà âûñîòàõ, áëèçêèõ ê âûñîòå ýìèñ-
ñèè OH (3-1). 

 

Îïðåäåëåíèå ôîíîâîé òåìïåðàòóðû 
èç äàííûõ Aura MLS 

 

Îäíèì èç íàèáîëåå çíà÷èìûõ ôàêòîðîâ, âëè-
ÿþùèõ íà ðàñõîæäåíèå òåìïåðàòóð, ÿâëÿåòñÿ òî, ÷òî 
ñðàâíèâàåòñÿ ñðåäíåíî÷íàÿ òåìïåðàòóðà OH (3-1)  

è òåìïåðàòóðà, èçìåðåííàÿ Aura MLS îäèí ðàç  
çà íî÷ü íàä ñò. Ìàéìàãà. Ïðè âû÷èñëåíèè ñðåäíå-
íî÷íîé òåìïåðàòóðû ñãëàæèâàþòñÿ åå êîëåáàíèÿ  
ñ ïåðèîäîì ìåíüøå äëèòåëüíîñòè íî÷è íàáëþäåíèÿ, 
÷åãî íå ïðîèñõîäèò ïðè åäèíè÷íîì èçìåðåíèè òåì-
ïåðàòóðû ñïóòíèêîì. Äëÿ áîëåå êîððåêòíîãî ñðàâ-
íåíèÿ íåîáõîäèìî âûäåëèòü è âû÷åñòü ïåðòóðáàöèè 
òåìïåðàòóðû âñëåäñòâèå ðàñïðîñòðàíåíèÿ îòíîñè-
òåëüíî êîðîòêîïåðèîäè÷åñêèõ àòìîñôåðíûõ âîëí. 
Ñ ýòîé öåëüþ èññëåäîâàëèñü äàííûå íî÷íûõ èç-
ìåðåíèé Aura MLS, ñîîòâåòñòâóþùèå âñåìó øèðîò-
íîìó êîëüöó, íà êîòîðîì íàõîäèòñÿ ñò. Ìàéìàãà 
(63,04° ñ.ø.). 

Àòìîñôåðíûå âîëíû àíàëèçèðóþòñÿ àíàëîãè÷-
íî ìåòîäó èç [7–9]. Êîìïîíåíòû òåìïåðàòóðû, ñî-
îòâåòñòâóþùèå çîíàëüíûì âîëíîâûì ÷èñëàì 1–6 
(ñîîòâåòñòâóþùèå âîëíàì Ðîññáè), îöåíèâàþòñÿ ïó-
òåì ïîäãîíêè ìåòîäîì íàèìåíüøèõ êâàäðàòîâ. 
Ñóììà çîíàëüíûõ ñðåäíèõ òåìïåðàòóð (T) (âîëíî-
âîå ÷èñëî 0) è âêëàäà êîìïîíåíò çîíàëüíûõ âîëíî-
âûõ ÷èñåë 1–6 (Tpw) ðàññìàòðèâàþòñÿ êàê «ôîíî-
âûå òåìïåðàòóðû» (Tbg): 
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ãäå A1, …, À6 – àìïëèòóäû âîëí Ðîññáè, ñîîòâåòñò-
âóþùèå âîëíîâûì ÷èñëàì 1–6; λ1, …, λ6 – äëèíû 
âîëí Ðîññáè; ϕ1, …, ϕ6 – ôàçû âîëí Ðîññáè; x – êî-
îðäèíàòà (äîëãîòà). 
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Ïðè èçìåðåíèÿõ â ôèêñèðîâàííîå ìåñòíîå ñîë-
íå÷íîå âðåìÿ âêëàä âñåõ ïðèëèâíûõ êîìïîíåíò 
âêëþ÷àåòñÿ âî âêëàä êîìïîíåíò âîëíîâûõ ÷èñåë 0–
6 è íå ìîæåò áûòü âûäåëåí. Ñëåäîâàòåëüíî, ôî-
íîâûå òåìïåðàòóðû, îöåíèâàåìûå âûøåóêàçàííûì 
ìåòîäîì, äîëæíû ñîäåðæàòü T, Tpw è ïðèëèâíûå 
âîëíû. Îñòàòî÷íûå òåìïåðàòóðíûå âîçìóùåíèÿ Tgw 
ðàññ÷èòûâàþòñÿ ïóòåì âû÷èòàíèÿ ôîíîâîé òåìïå-
ðàòóðû èç íàáëþäàåìîé: Tgw = T − Tbg, è ðàññìàòðè-
âàþòñÿ êàê êîðîòêîïåðèîäè÷åñêèå òåìïåðàòóðíûå 
âîçìóùåíèÿ, âûçâàííûå ïðåèìóùåñòâåííî âíóòðåí-
íèìè ãðàâèòàöèîííûìè âîëíàìè (ÂÃÂ). 

Äàííûå Aura äëÿ îäíîãî øèðîòíîãî êîëüöà ñî-
ñòîÿò èç ðÿäîâ òåìïåðàòóð ïî äîëãîòàì äëÿ 55 ðàç-
ëè÷íûõ âûñîòíûõ óðîâíåé. ×òîáû ïîñòðîèòü âåð-
òèêàëüíûé ïðîôèëü òåìïåðàòóðû, ðàñ÷åò Tbg äîë-
æåí ïîâòîðÿòüñÿ äëÿ êàæäîãî óðîâíÿ. Íà ðèñ. 2 
(öâ. âêëàäêà) ïðèâåäåí ãðàôèê âåðòèêàëüíûõ ïðî-
ôèëåé ôîíîâîé òåìïåðàòóðû Tbg íàä ñò. Ìàéìà- 
ãà â òå÷åíèå 2013–2018 ãã. Âåðòèêàëüíûå ëèíèè  
ñîîòâåòñòâóþò ïðîáåëàì â äàííûõ Aura MLS. 

Íà ðèñ. 2 çàìåòíî ðàçëè÷èå â òåìïåðàòóðàõ çè-
ìîé 2014/2015 ãã. â îòëè÷èå îò îñòàëüíûõ ñåçîíîâ 
íà óðîâíÿõ âáëèçè îáëàñòè ìåçîïàóçû è ñòðàòîïàó-
çû (ïîâûøåííàÿ è ïîíèæåííàÿ ñîîòâåòñòâåííî). 
Íàáëþäàåìàÿ îñîáåííîñòü â îáëàñòè ìåçîïàóçû 
ìîæåò áûòü îáúÿñíåíà òåì, ÷òî çíà÷èòåëüíàÿ ÷àñòü 
ýíåðãèè ÂÃÂ áûëà ïîãëîùåíà íà âûñîòå, áëèçêîé  
ê âûñîòå ýìèññèîííîãî ñëîÿ ãèäðîêñèëà, â ïîëüçó 
÷åãî ñâèäåòåëüñòâóåò ïîíèæåííàÿ àêòèâíîñòü ÂÃÂ  
â ýòîé îáëàñòè â òîò ïåðèîä [10, 11]. Âîçìîæíî, 
óñëîâèÿ, ñëîæèâøèåñÿ â íèæåëåæàùèõ ñëîÿõ àò- 
 

àòìîñôåðû â ýòîò ñåçîí, ñïîñîáñòâîâàëè òàêîìó 
ïîâåäåíèþ ÂÃÂ, è ïîíèæåííàÿ òåìïåðàòóðà îáëàñòè 
ñòðàòîïàóçû îòðàæàåò ýòè óñëîâèÿ. 

 

Ñðàâíåíèå ñðåäíåíî÷íîé òåìïåðàòóðû 
OH (3-1) ñ ôîíîâîé (Aura MLS) 
 

Íà ðèñ. 3, à ïðåäñòàâëåíû âðàùàòåëüíàÿ òåì-
ïåðàòóðà OH (3-1) è ôîíîâàÿ òåìïåðàòóðà Tbg, âû-
äåëåííàÿ èç ðåçóëüòàòîâ èçìåðåíèé òåìïåðàòóðû 
Aura MLS íà óðîâíå 0,002 ãÏà íàä ñò. Ìàéìàãà.  
Çèìîé â áîëüøèíñòâå ñâîåì ñîâïàäàþò ôàçû âà-
ðèàöèé òåìïåðàòóðû ñ ïåðèîäàìè äëèòåëüíîñòüþ  
îò íåñêîëüêèõ äíåé, êîòîðûå ñîîòâåòñòâóþò ðàñï-
ðîñòðàíåíèþ ïëàíåòàðíûõ âîëí. Íà ðèñ. 3, à íà-
áëþäàåòñÿ ëó÷øåå ñîîòâåòñòâèå ñðàâíèâàåìûõ òåì-
ïåðàòóð, ÷åì íà ðèñ. 1, à.  

Ðåãðåññèîííûå çàâèñèìîñòè ìåæäó ñðåäíåíî÷-
íûìè òåìïåðàòóðàìè OH (3-1) (TOH (3-1)) è äàííûìè 
èçìåðåíèé òåìïåðàòóðû Aura MLS íà óðîâíå 
0,002 ãÏà (TAura), à òàêæå ôîíîâûìè òåìïåðàòóðà-
ìè, âûäåëåííûìè èç ðåçóëüòàòîâ èçìåðåíèé Aura 
MLS, ïðèâåäåíû íà ðèñ. 4, à è â ñîîòâåòñòâåííî. 
Óðîâåíü êîððåëÿöèè âî âòîðîì ñëó÷àå (0,948) âû-
øå, ÷åì â ïåðâîì (0,914). 

Íà ðèñ. 3, á âèäíî, ÷òî â çèìíèå ïåðèîäû 
2013–2015 ãã. ñðåäíèå ñåçîííûå çíà÷åíèÿ TOH (3-1) 
òàêæå íà ∼ 10 Ê ïðåâûøàþò ñðåäíèå ñåçîííûå çíà-
÷åíèÿ Tbg. Â çèìíèå ïåðèîäû 2015–2018 ãã. âàðè-
àöèè òåìïåðàòóð áëèçêè ïî çíà÷åíèÿì, íî ñðåäíèå 
ñåçîííûå òåìïåðàòóðû OH (3-1) ïðîäîëæàþò ïðå- 
 

 
 

 
Ðèñ. 3. Ñðåäíåíî÷íàÿ âðàùàòåëüíàÿ òåìïåðàòóðà OH (3-1) è ôîíîâàÿ òåìïåðàòóðà, âûäåëåííàÿ èç ðåçóëüòàòîâ èçìåðåíèé 
  Aura MLS íà óðîâíå 0,002 ãÏà íàä ñò. Ìàéìàãà (a), è èõ ñåçîííûé õîä (á) â òå÷åíèå 2013–2018 ãã. 
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Ðèñ. 4. Ðåãðåññèîííûå çàâèñèìîñòè ìåæäó: ñðåäíåíî÷íûìè òåìïåðàòóðàìè OH (3-1) è ðåçóëüòàòàìè èçìåðåíèé Aura MLS 
íà óðîâíå 0,002 ãÏà (à); ñðåäíèìè ñåçîííûìè çíà÷åíèÿìè TOH (3-1) è TAura (á); ñðåäíåíî÷íûìè òåìïåðàòóðàìè TOH (3-1)  
è çíà÷åíèÿìè Tbg, âûäåëåííûìè èç èçìåðåíèé Aura MLS íà óðîâíå 0,002 ãÏà (â); ñðåäíèìè ñåçîííûìè çíà÷åíèÿìè  
  TOH (3-1) è Tbg (ã) 

 
âûøàòü ñðåäíèå ñåçîííûå ôîíîâûå òåìïåðàòóðû. 
Ãðàôèêè íà ðèñ. 3, á ëó÷øå ïîêàçûâàþò ñîâïàäå- 
íèå õàðàêòåðà ñåçîííûõ âàðèàöèé òåìïåðàòóðû  
è â áîëüøåé ñòåïåíè ïîäòâåðæäàþò ïîâûøåííûå 
òåìïåðàòóðû çèìîé 2014/2015 ãã., ÷åì íà ðèñ. 1, á. 
Ðåãðåññèîííûå çàâèñèìîñòè ìåæäó ñðåäíèìè ñå-
çîííûìè çíà÷åíèÿìè TOH (3-1), TAura è Tbg ïðèâåäåíû 
íà ðèñ. 4, á è ã. Óðîâåíü êîððåëÿöèè âî âòîðîì 
ñëó÷àå (0,981) âûøå, ÷åì â ïåðâîì (0,963). 

Ïîëó÷åííûé ðåçóëüòàò ñâèäåòåëüñòâóåò â ïîëü-
çó áîëüøåé êîððåêòíîñòè ñðàâíåíèÿ òåìïåðàòóðû 
OH (3-1) è ôîíîâîé òåìïåðàòóðû, ðàññ÷èòàííîé  
èç äàííûõ Aura MLS. Ñðàâíåíèå äàííûõ âçàèìíî 
ïîäòâåðæäàåò ïîâûøåííûå òåìïåðàòóðû, íàáëþäàâ-
øèåñÿ â îáëàñòè ìåçîïàóçû çèìîé 2014/2015 ãã. 
Îñòàâøèåñÿ ðàñõîæäåíèÿ òåìïåðàòóð ìîãóò áûòü 
îáúÿñíåíû òàêèìè ôàêòîðàìè, êàê ðàçëè÷èÿ â âû-
ñîòå è ìåòîäàõ èçìåðåíèé. 

 

Çàêëþ÷åíèå 
 

Èññëåäîâàíû òåìïåðàòóðû îáëàñòè ìåçîïàóçû 
ïî íàáëþäåíèÿì ýìèññèè OH (3-1) íà ñò. Ìàéìàãà 
è ïî ðåçóëüòàòàì èçìåðåíèé òåìïåðàòóðû Aura 
MLS, ïîëó÷åííûì ïðè ïðîëåòå íàä ñò. Ìàéìàãà  
íà óðîâíå 0,002 ãÏà â òå÷åíèå 2013–2018 ãã. Ïðî-
âåäåíî ñðàâíåíèå ñðåäíåíî÷íîé âðàùàòåëüíîé òåì-
ïåðàòóðû OH (3-1) ñ èçìåðåííûìè Aura MLS òåì-
ïåðàòóðàìè è âûäåëåííûìè èç íèõ ôîíîâûìè òåì-

ïåðàòóðàìè. Ïîëó÷åííûé ðåçóëüòàò ñâèäåòåëüñòâóåò 
â ïîëüçó áîëüøåé êîððåêòíîñòè ñðàâíåíèÿ òåìïåðà-
òóðû OH (3-1) ñ ôîíîâîé òåìïåðàòóðîé, ÷åì ñ èç-
ìåðåííîé Aura MLS.  

Ñðàâíåíèå äàííûõ âçàèìíî ïîäòâåðæäàåò ïî-
âûøåííûå òåìïåðàòóðû, íàáëþäàâøèå â îáëàñòè 
ìåçîïàóçû çèìîé 2014/2015 ãã. Â çèìíèå ïåðèîäû 
2013–2015 ãã. ñðåäíèå ñåçîííûå çíà÷åíèÿ òåìïåðà-
òóðû OH (3-1) íà ∼ 10 Ê ïðåâûøàþò ñðåäíèå ñå-
çîííûå çíà÷åíèÿ ôîíîâîé òåìïåðàòóðû. Â 2015–
2018 ãã. â çèìíåå âðåìÿ, õîòÿ âàðèàöèè òåìïåðàòóð 
áëèçêè ïî çíà÷åíèþ, ñðåäíèå ñåçîííûå çíà÷å- 
íèÿ òåìïåðàòóðû OH (3-1) ïðîäîëæàþò ïðåâûøàòü 
ñðåäíèå ñåçîííûå çíà÷åíèÿ ôîíîâîé òåìïåðàòóðû. 
Ïîäîáíûå ïîíèæåííûå çíà÷åíèÿ óïîìèíàþòñÿ â [2, 
5, 6]. Â öåëîì âàðèàöèè òåìïåðàòóðû, èçìåðåííûå 
äâóìÿ ðàçëè÷íûìè ìåòîäàìè, êà÷åñòâåííî ñîâïàäà-
þò è îòðàæàþò õàðàêòåð ñåçîííûõ èçìåíåíèé. Ðàñ-
õîæäåíèÿ òåìïåðàòóð ìîãóò áûòü îáúÿñíåíû òàêè-
ìè ôàêòîðàìè, êàê ðàçëè÷èÿ â âûñîòå è ìåòîäàõ 
èçìåðåíèé. 
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V.I. Sivtseva, P.P. Ammosov, G.A. Gavrilyeva, I.I. Koltovskoi. Atmospheric temperature from AURA 
(MLS) satellite and OH (3-1) measurements in Maimaga. 

This paper presents a study of the temperature of the mesopause region (∼ 87 km) by measuring the emis-
sion of OH (3-1) at high latitude station Maimaga (63.04° N, 129.51° E) and comparing the results with the 
temperature data Aura (MLS) at 0.002 hPa during 2013–2018. The average rotational temperature of OH (3-1) 
was compared with Aura (MLS) measured temperatures (T) and the background temperatures (Tbg) calculated 
from them. The obtained result indicates in favor of more correct comparison of the temperature OH (3-1) and 
temperature Tbg calculated from Aura (MLS) data. Comparison of the data mutually confirms the observation of 
elevated temperatures in the mesopause in the winter period 2014–2015. In the winter periods of 2013–2015, 
the seasonal course of the temperature OH (3-1) is ∼ 10 K higher than the seasonal course of the temperature 
Tbg. During the winter periods of 2015–2018, although the temperature variations are close in value, the sea-
sonal course of the temperature OH (3-1) continues to exceed the values of the seasonal course of temperature 
Tbg. In general, the temperature variations measured by two different methods are qualitatively consistent and 
reflect the nature of seasonal changes. Temperature differences can be explained by many factors, such as dif-
ferences in measurement heights and methods. 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ðèñ. 2. Âåðòèêàëüíûå ïðîôèëè ôîíîâîé òåìïåðàòóðû àòìîñôåðû íàä ñò. Ìàéìàãà â òå÷åíèå 2013–2018 ãã. (âåðòèêàëüíûå 
  ëèíèè ñîîòâåòñòâóþò ïðîáåëàì â äàííûõ Aura MLS) 


