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1 Физика атмосферы

1.1 Глобальные характеристики связи между
экваториальными электроджетами и

нейтральным ветром в области
мезосфера-термосфера-ионосфера

Абе С.1, Шинбори А.2, Ятагай А.2, Икеда Д.3, Юмото Р.1, Тсуда
Т.1 и IUGONET

1 Международный центр исследования космической погоды и
образования, Университет Кюшу, Фукуока, Япония

2 Научно-исследовательский институт возобновляемой среды
обитания человека, Университет Киото, Япония

3 Отдел информационных технологий, Университет Кюшу,
Фукуока, Япония

Ýêâàòîðèàëüíûé ýëåêòðîäæåò (ÝÝÄ) ïðåäñòàâëÿåò ñîáîé îãðîì-
íûé òîê, êîòîðûé òå÷åò â âîñòî÷íîì íàïðàâëåíèè íà äíåâíîé ñòî-
ðîíå ýêâàòîðèàëüíîé îáëàñòè èîíîñôåðû Çåìëè ïî óçêîìó êàíàëó
(±(3 ∼ 5)◦ â øèðîòíîì äèàïàçîíå). Òîê ÝÝÄ ðåãèñòðèðóåòñÿ êàê
óñèëåííàÿ ìàãíèòíàÿ âàðèàöèÿ ãîðèçîíòàëüíîé êîìïîíåíòû ãåîìàã-
íèòíîãî ïîëÿ íà äíåâíîé ñòîðîíå ìàãíèòíîãî ýêâàòîðà. Îñíîâíîé
ìåõàíèçì ÝÝÄ - ýôôåêò ïîëÿðèçîâàííîãî ýëåêòðè÷åñêîãî ïîëÿ â Å
îáëàñòè èîíîñôåðû íà ìàãíèòíîì ýêâàòîðå, âûçâàííîå ãîðèçîíòàëü-
íûì ìàãíèòíûì ïîëåì íà ìàãíèòíîì ýêâàòîðå [íàïðèìåð, Forbes,
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1981]. Â ðåçóëüòàòå íåäàâíèõ èññëåäîâàíèé ìíîãèå ó÷åíûå ãîâîðÿò î
ñâÿçè íåéòðàëüíîãî âåòðà è ÝÝÄ [íàïðèìåð, Fang et al., 2008, Aveiro
et al., 2009].Òåì íå ìåíåå, èç-çà îòñóòñòâèÿ äîëãîñðî÷íîãî àíàëèçà
ñðàâíåíèÿ äàííûõ ãåîìàãíèòíîãî ïîëÿ è âåòðà, ïîëó÷åííûõ ñ ïîìî-
ùüþ íàçåìíûõ ìàãíèòîìåòðîâ è àòìîñôåðíûõ ðàäàðîâ, åùå íå áûëà
óñòàíîâëåíà òî÷íàÿ ñâÿçü ìåæäó ÝÝÄ è êîëåáàíèÿìè íåéòðàëüíî-
ãî âåòðà â îáëàñòè ìåçîñôåðû è íèæíåé òåðìîñôåðû (ÌÍÒ). Ìû
ñðàâíèëè ìíîãîëåòíèå äàííûå âàðèàöèé ãåîìàãíèòíîãî ïîëÿ, ïîëó-
÷åííûå ñ íàçåìíûõ ìàãíèòîìåòðîâ, êîòîðûå ïðèíàäëåæàò ñèñòåìå
MAGDAS, óïðàâëÿåìîé Ìåæäóíàðîäíûì Öåíòðîì Íàóê î Êîñìè÷å-
ñêîé ïîãîäå è Îáðàçîâàíèÿ óíèâåðñèòåòà Êþøó, è äàííûå ñîëíå÷íî-
ãî âåòðà, ïîëó÷åííûå ñ ïîìîùüþ ðàäàðà ñðåäíåé ÷àñòîòû (Ñ×), êî-
òîðûé êîíòðîëèðóåò Èññëåäîâàòåëüñêèé Èíñòèòóò Óñòîé÷èâîé Ãó-
ìàíîñôåðû Óíèâåðñèòåòà Êèîòî. Ýòà àïïàðàòóðà óñòàíîâëåíà â ýê-
âàòîðèàëüíîé îáëàñòè. Â ðåçóëüòàòå ìû îáíàðóæèëè, ÷òî âçàèìî-
ñâÿçü ìåæäó âàðèàöèÿìè çîíàëüíîãî âåòðà è îñòàòî÷íûì ÝÝÄ èìå-
ëà ÷åòêóþ îáðàòíóþ êîððåëÿöèþ. Çäåñü îñòàòî÷íûé ÝÝÄ îïðåäå-
ëÿåòñÿ êàê îòêëîíåíèå îò ñãëàæèâàþùåé êðèâîé âòîðîãî ïîðÿäêà
ìåæäó ïîòîêîì EUV è àìïëèòóäîé ÝÝÄ. Ýòè ðåçóëüòàòû ïðåäïîëà-
ãàþò, ÷òî âåðòèêàëüíûé òîê (Jz), êîòîðûé ãåíåðèðóåòñÿ äåéñòâèåì
äèíàìî â ðåçóëüòàòå çîíàëüíîãî âåòðà ïåðïåíäèêóëÿðíî ôîíîâîìó
ìàãíèòíîìó ïîëþ, ìåíÿåò ïðîâîäèìîñòü Êàóëèíêà, ïîëó÷åííîé ïðè
óñëîâèè Jz = 0. Ýòà òåíäåíöèÿ íàáëþäàåòñÿ íå òîëüêî â Àçèàòñêîé
÷àñòè Òèõîîêåàíñêîé çîíû (áëèçêî ê ðàäàðó), à òàêæå â Þæíîé
Àôðèêå (äàëåêî îò ðàäàðà). Ìû òàêæå âûïîëíèëè ÷àñòîòíûé àíà-
ëèç, ÷òîáû ÷èñëåííî îïðåäåëèòü âçàèìîñâÿçü çîíàëüíîãî âåòðà è
îñòàòî÷íîãî ÝÝÄ è îáíàðóæèëè, ÷òî êàê íåéòðàëüíûé âåòåð, òàê è
îñòàòî÷íûé ÝÝÄ èìåþ ïðàêòè÷åñêè îäíó è òó æå ïðåîáëàäàþùóþ
÷àñòîòó ñ íåáîëüøîé ðàçíèöåé. Ê òîìó æå, ìû âûïîëíèëè ñðàâíè-
òåëüíûé àíàëèç ñ äàííûìè íåéòðàëüíîãî âåòðà, çàðåãèñòðèðîâàííû-
ìè íà ñïóòíèêå è îáíàðóæèëè, ÷òî âîçìóùåíèå íåéòðàëüíîãî âåòðà
èìååò ïî÷òè îäíó è òó æå ïðåîáëàäàþùóþ ÷àñòîòó â ýêâàòîðèàëü-
íîé îáëàñòè.
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1.2 Изменчивость электрических и аэрозольных
характеристик атмосферы в районах

тектонической активности

Алексеев В.А.1, Алексеева Н.Г.1, Гришин А.И.2, Матвиенко Г.Г.2

1 Троицкий Институт инновационных и термоядерных
исследований, Россия

2 Институт оптики атмосферы им. В.Е. Зуева СО РАН, Россия

Çàäà÷à êðàòêîñðî÷íîãî ïðîãíîçà çåìëåòðÿñåíèé äî íàñòîÿùåãî
âðåìÿ íå ðåøåíà, õîòÿ çà ïîñëåäíèå äåñÿòèëåòèÿ áûë ñîçäàí ðÿä íî-
âûõ ìåòîäîâ èññëåäîâàíèÿ ïðåäâåñòíèêîâ ñåéñìè÷åñêèõ ïðîöåññîâ.
Ê íèì ìîæíî îòíåñòè íàáëþäåíèÿ çà ïîòîêàìè ãàçîâ è àýðîçîëÿ,
ïîñòóïàþùèõ â àòìîñôåðó èç ãëóáèí Çåìëè. Îäíèì èç ïðèçíàêîâ
óñèëåíèÿ òåêòîíè÷åñêîé àêòèâíîñòè ÿâëÿåòñÿ óâåëè÷åíèå àýðîçîëü-
íîãî ôîíà, îáóñëîâëåííîãî ïîÿâëåíèåì â àòìîñôåðå àýðîçîëüíûõ
÷àñòèö, óâëåêàåìûõ ãàçîâûì ïîòîêîì (Í2 , H2S, ÑÎ2, ÑÍ4 è ò.ä.) â
àòìîñôåðó ÷åðåç ïðèïîâåðõíîñòíûå ìèêðîòðåùèíû. Ïðè ýòîì ìî-
ãóò íàáëþäàòüñÿ èçìåíåíèÿ êîíöåíòðàöèè, ñïåêòðà ðàçìåðîâ, à òàê-
æå õèìè÷åñêîãî ñîñòàâà àýðîçîëüíûõ ÷àñòèö. Â òî æå âðåìÿ âñëåä-
ñòâèå ýëåêòðèçàöèè ÷àñòèö àýðîçîëüíàÿ êîìïîíåíòà ìîæåò ïðèâî-
äèòü ê èçìåíåíèþ êîíôèãóðàöèè ýëåêòðè÷åñêîãî ïîëÿ â ëîêàëüíîé
îáëàñòè çåìíîé ïîâåðõíîñòè. Â îñíîâå äàííîé ðàáîòû ëåæàò ýêñïå-
ðèìåíòàëüíûå íàáëþäåíèÿ çà èçìåí÷èâîñòüþ ýëåêòðè÷åñêèõ è àýðî-
çîëüíûõ õàðàêòåðèñòèê àòìîñôåðû â ðàéîíàõ òåêòîíè÷åñêîé àêòèâ-
íîñòè. Ïåðâûé ýòàï ðàáîò ïðîâîäèëñÿ â ñåéñìè÷åñêè àêòèâíîé çîíå
íà Òàìàíñêîì ïîëóîñòðîâå â çîíå Áóãàçñêîãî ïîïåðå÷íîãî ðàçëî-
ìà. Â äàííîì ýêñïåðèìåíòå èçìåðÿëèñü íàïðÿæåííîñòü ýëåêòðè÷å-
ñêîãî ïîëÿ àòìîñôåðû, ýëåêòðè÷åñêàÿ ïðîâîäèìîñòü àòìîñôåðíîãî
âîçäóõà è êîýôôèöèåíòà àýðîçîëüíîãî îáúåìíîãî ðàññåÿíèÿ Âòîðîé
ýòàï èçìåðåíèé àýðîçîëüíîãî ðàññåÿíèÿ ïðîâîäèëñÿ íà Àëòàå âáëèçè
Êîø-Àãà÷à â ãëóáîêîé øòîëüíå. Îí èíòåðåñåí òåì, ÷òî âî âðåìÿ èç-
ìåðåíèé ïðîõîäèëî ïîëíîå ñîëíå÷íîå çàòìåíèå 2008 ãîäà. Ïðè àíà-
ëèçå âðåìåííûõ ýëåêòðè÷åñêèõ è îïòè÷åñêèõ õàðàêòåðèñòèê àòìî-
ñôåðû áûëè âûÿâëåíû ôëóêòóàöèè ñèãíàëîâ, ñîâïàâøèå ïî âðåìå-
íè ñ ïîäçåìíûìè òîë÷êàìè. Èññëåäîâàíèå ñïåêòðàëüíûõ õàðàêòåðè-
ñòèê ôëóêòóàöèé êîýôôèöèåíòà àýðîçîëüíîãî ðàññåÿíèÿ ïîêàçàëî,
÷òî îíè ñóùåñòâåííî çàâèñÿò îò àêòèâíîñòè çåìíîé êîðû â ïåðèîä
èçìåðåíèé. Àíàëèç äàííûõ ïîêàçûâàåò, ÷òî ìàêñèìàëüíûå çíà÷åíèÿ
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ñïåêòðîâ ôëóêòóàöèé àìïëèòóä ïðèõîäÿòñÿ íà ïåðèîä ïåðåä çåìëå-
òðÿñåíèåì, ïðè ýòîì ìàêñèìóìû ñïåêòðîâ îòëè÷àþòñÿ áîëåå ÷åì â 2
ðàçà. Êðîìå òîãî, àìïëèòóäíûé ñïåêòð ôëóêòóàöèé σ äëÿ àêòèâíî-
ãî ïåðèîäà îòëè÷àåòñÿ áîëüøèì äèàïàçîíîì èçìåí÷èâîñòè. Ñïåêòðû
ôëóêòóàöèé íàïðÿæåííîñòè ýëåêòðè÷åñêîãî ïîëÿ òàêæå ñóùåñòâåí-
íî çàâèñÿò îò âðåìåíè ïðîâåäåíèÿ èçìåðåíèé, ïðè ýòîì ìàêñèìàëü-
íûå çíà÷åíèÿ ñïåêòðîâ àìïëèòóä äëÿ ðàçíûõ ñèòóàöèé îòëè÷àþòñÿ
áîëåå ÷åì íà ïîðÿäîê! Ïðèâåäåííûå äàííûå ñâèäåòåëüñòâóþò î ïåð-
ñïåêòèâíîñòè ïîäîáíûõ êîìïëåêñíûõ èññëåäîâàíèé ýëåêòðè÷åñêèõ
è àýðîçîëüíûõ õàðàêòåðèñòèê àòìîñôåðû.

1.3 Регулярные и стохастические вариации в
различных компонентах вторичных

космических лучей

Балабин Ю.В., Германенко А.В.

Полярный геофизический институт КНЦ РАН, Россия

Â ëàáîðàòîðèè êîñìè÷åñêèõ ëó÷åé â òå÷åíèå íåñêîëüêèõ ëåò âå-
äåòñÿ íåïðåðûâíûé ìîíèòîðèíã ðàçëè÷íûõ êîìïîíåíòîâ âòîðè÷-
íûõ êîñìè÷åñêèõ ëó÷åé. Ê íàñòîÿùåìó âðåìåíè ïîìèìî ñòàíäàðò-
íîãî íåéòðîííîãî ìîíèòîðà (ÍÌ) ðàáîòàþò äåòåêòîð ãàììà-êâàíòîâ
íà ñöèíòèëëÿöèîííîì êðèñòàëëå, áåññâèíöîâàÿ ñåêöèÿ íåéòðîííî-
ãî ìîíèòîðà (ÁÑÍÌ), äåòåêòîðû çàðÿæåííîé êîìïîíåíòû (ÄÇÊ) è
òåïëîâûõ íåéòðîíîâ (ÄÒÍ). Ñöèíòèëëÿöèîííûé äåòåêòîð ðåãèñòðè-
ðóåò êâàíòû ñ ýíåðãèÿìè îò 20 êýÂ äî 5 ÌýÂ, ÍÌ ÷óâñòâèòåëåí ê
íåéòðîíàì ñ ýíåðãèÿìè áîëåå 50 ÌýÂ, ÁÑÍÌ - ê íåéòðîíàì ñ ýíåð-
ãèÿìè ñîòíè êýÂ - åäèíèöû ÌýÂ, ÄÒÍ - òåïëîâûå íåéòðîíû (∼ 0.03
ýÂ), ÄÇÊ ðåãèñòðèðóåò âñå çàðÿæåííûå ÷àñòèöû (ìþîíû, ýëåêòðî-
íû, ïîçèòðîíû) ñ ýíåðãèÿìè áîëåå 2 ÌýÂ. Äàííûå ñî âñåõ ïðèáîðîâ
ïîñòóïàþò â îáùóþ ñèñòåìó ðåãèñòðàöèè. Èõ àíàëèç çà ïîñëåäíèå
íåñêîëüêî ëåò ïîêàçàë íàëè÷èå ñåçîííûõ âàðèàöèé â íåêîòîðûõ êîì-
ïîíåíòàõ êîñìè÷åñêèõ ëó÷åé. Íà ÍÌ âàðèàöèÿ íóëåâàÿ, íà ÄÒÍ -
îêîëî 10%. Íàèáîëüøàÿ ïî àìïëèòóäå è ÷åòêî âûðàæåííàÿ âàðè-
àöèÿ íàáëþäàåòñÿ â êàíàëå ñöèíòèëëÿöèîííîãî äåòåêòîðà - áîëåå
20%. Ãàììà-èçëó÷åíèå â ïðèçåìíîì ñëîå àòìîñôåðû âîçíèêàåò êàê
òîðìîçíîå èçëó÷åíèÿ ýíåðãè÷íûõ ýëåêòðîíîâ, ïîÿâëÿþùèõñÿ ïðè
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ðàñïàäå ìþîíîâ. Êðîìå òîãî, âî âðåìÿ îñàäêîâ íàáëþäàþòñÿ âîç-
ðàñòàíèÿ ãàììà-ôîíà, ñîñòàâëÿþùèå äî 50% è äëÿùèåñÿ ìíîãî ÷à-
ñîâ. Ýêñïåðèìåíòû ïîêàçàëè, ÷òî çàãðÿçíåíèå îñàäêîâ êàêèì-ëèáî
ðàäèîíóêëèäàìè åñòåñòâåííîãî èëè èñêóññòâåííîãî ïðîèñõîæäåíèÿ
îòñóòñòâóåò, à äîïîëíèòåëüíîå èçëó÷åíèÿ èìååò òîðìîçíóþ ïðèðîäó.
Íà îñíîâå ìåòîäà íàëîæåíèÿ ýïîõ áûëè îáíàðóæåíû íåáîëüøèå âà-
ðèàöèè â äðóãèõ êîìïîíåíòàõ, ñèíõðîííûå ñ âîçðàñòàíèÿìè ãàììà-
ôîíà.

1.4 Квазипериодические колебания
концентрации электронов в F2 слое

ионосферы: сезонно-суточные зависимости

Барабаш В.В.1, Черногор Л.Ф.2

1 Институт ионосферы НАН и МОН Украины, Украина
2 Харьковский национальный университет имени В.Н. Каразина,

Украина

Ïðîàíàëèçèðîâàíû ðåãóëÿðíûå è êâàçèïåðèîäè÷åñêèå ñåçîííî-
ñóòî÷íûå âàðèàöèè êîíöåíòðàöèè ýëåêòðîíîâ N â ñëîå F2 èîíîñôå-
ðû â ïåðèîä ðîñòà ñîëíå÷íîé àêòèâíîñòè â 2011 ã. Äëÿ ñèñòåìíîãî
ñïåêòðàëüíîãî àíàëèçà ïðèìåíÿëîñü îêîííîå ïðåîáðàçîâàíèå Ôó-
ðüå, àäàïòèâíîå ïðåîáðàçîâàíèå Ôóðüå è âåéâëåò ïðåîáðàçîâàíèå.
Âî âñå ñåçîíû â ñëîå F2 èîíîñôåðû ïðîÿâëÿëîñü ïðåîáëàäàþùåå
êîëåáàíèå ñ ïåðèîäîì 140 ÷ 200 ìèí, àìïëèòóäîé ∆Na ≈ (0.2 ÷
2)·1011 ì−3, îòíîñèòåëüíîé àìïëèòóäîé ∆Na/N ≈ 0.1 ÷ 0.2. Ïðîäîë-
æèòåëüíîñòü ýòîãî êîëåáàíèÿ â çàâèñèìîñòè îò ñåçîíà èçìåíÿëàñü
îò 5 ÷ 7 äî 24 ÷. Àìïëèòóäà êîëåáàíèé ñ äðóãèìè ïåðèîäàìè áûëà
çàìåòíî ìåíüøå.
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1.5 Ионосферные вариации на экваторе,
вызванные различными

крупномасштабными структурами
солнечного ветра

Бикташ Л.З.

Институт земного магнетизма, ионосферы и распространения
радиоволн им. Н.В. Пушкова РАН, Россия

Â ðàáîòå àíàëèçèðóþòñÿ âàðèàöèè êðèòè÷åñêîé ÷àñòîòû foF2 è
äåéñòâóþùåé âûñîòû h'F íà ýêâàòîðèàëüíûõ èîíîñôåðíûõ ñòàí-
öèÿõ âî âðåìÿ ãåîìàãíèòíûõ áóðü ðàçíîé ïðèðîäû. Êàê èçâåñòíî,
âî âðåìÿ ãåîìàãíèòíûõ áóðü, èçìåíåíèÿ ïàðàìåòðîâ èîíîñôåðû è
ôîðìèðóþùèåñÿ ïðè ýòîì íåîäíîðîäíîñòè, îêàçûâàþò ñóùåñòâåí-
íîå âëèÿíèå íà êà÷åñòâî ðàñïðîñòðàíåíèÿ ñèãíàëîâ è íà ïðèáîðû,
óñòàíîâëåííûå íà ñïóòíèêàõ. Íàáëþäåíèÿ Ñîëíöà è ñîëíå÷íîãî
âåòðà íà ìåæïëàíåòíûõ îáñåðâàòîðèÿõ òèïà Yohkoh, SOHO, Ulysses
è Êîðîíàñ ïîçâîëÿþò çà 2-3 äíÿ ïðåäñêàçûâàòü ïðèáëèæàþùèåñÿ
ê îðáèòå Çåìëè òèïû òå÷åíèé â ñîëíå÷íîì âåòðå è èõ õàðàêòåðè-
ñòèêè. Ìû èäåíòèôèöèðîâàëè èññëåäóåìûå ãåîìàãíèòíûå áóðè è
âûçâàííûå èìè èîíîñôåðíûå âàðèàöèè, ñîãëàñíî ñóùåñòâóþùåé â
íàñòîÿùåå âðåìÿ êëàññèôèêàöèè òèïîâ òå÷åíèé â ñîëíå÷íîì âåòðå.
Íà ïåðâîì ýòàïå ðàáîòû âûäåëåíî äâà îñíîâíûõ òèïà ãåîìàãíèòíûõ
áóðü, êîòîðûå áûëè îáóñëîâëåíû êðóïíîìàñøòàáíûìè âûáðîñàìè
êîðîíàëüíîé ìàññû Ñîëíöà è áûñòðûìè òå÷åíèÿìè ñîëíå÷íîãî
âåòðà îò êîðîíàëüíûõ äûð. Â ðàáîòå ïðèâåäåíû ðåçóëüòàòû ñðàâ-
íåíèÿ èîíîñôåðíûõ âàðèàöèé, êîòîðûå áûëè âûçâàíû ýòèìè äâóìÿ
èñòî÷íèêàìè â ñîëíå÷íîì âåòðå. Ïîëó÷åííûå âûâîäû ïîçâîëÿþò
ïîëàãàòü, ÷òî èññëåäîâàíèå ãåîìàãíèòíûõ è èîíîñôåðíûõ âàðèàöèé
îò èçâåñòíûõ êâàçèñòàöèîíàðíûõ è ñïîðàäè÷åñêèõ êðóïíîìàñøòàá-
íûõ òèïîâ òå÷åíèé â ñîëíå÷íîì âåòðå è â ðàçíûå ôàçû ñîëíå÷íîé
àêòèâíîñòè èìåþò ïåðñïåêòèâó äëÿ ïåðåõîäà ê ìåòîäó ñðåäíå-
ñðî÷íîãî ïðîãíîçà èîíîñôåðíîé âîçìóùåííîñòè, îñíîâàííîìó íà
ñîâðåìåííûõ èññëåäîâàíèÿõ Ñîëíöà è ñîëíå÷íîãî âåòðà.

9



1.6 Годовые вариации критической частоты foF2
на экваториальной станции ионизационной

аномалии во время двух последних
солнечных минимумов

Бикташ Л.З.

Институт земного магнетизма, ионосферы и распространения
радиоволн им. Н.В. Пушкова РАН, Россия

Â äàííîé ðàáîòå èññëåäóþòñÿ ãîäîâûå âàðèàöèè êðèòè÷åñêîé ÷à-
ñòîòû foF2 íà ýêâàòîðèàëüíûõ ñòàíöèÿõ ñ öåëüþ âûÿâëåíèÿ ïðè-
÷èí, êîòîðûå âëèÿþò íà èîíîñôåðó âî âðåìÿ ñîëíå÷íûõ ìèíèìó-
ìîâ. Ïîâåäåíèå ýëåêòðîííîé ïëîòíîñòè â ýêâàòîðèàëüíûõ ðåãèîíàõ
âî âðåìÿ ñîëíå÷íûõ ìèíèìóìîâ ÿâëÿåòñÿ ïðåäìåòîì ïðèñòàëüíîãî
èçó÷åíèÿ â ñâÿçè ñ îñîáåííîñòÿìè ïîñëåäíåãî ãëóáîêîãî ñîëíå÷íîãî
ìèíèìóìà. Èìåþòñÿ ñóùåñòâåííûå ðàçëè÷èÿ â ðåçóëüòàòàõ, ïîëó-
÷åííûõ ãëîáàëüíûõ êàðò ïîëíîãî ýëåêòðîííîãî ñîäåðæàíèÿ ïî èç-
ìåðåíèÿì íà GPS âî âðåìÿ äâóõ ïîñëåäíèõ ñîëíå÷íûõ ìèíèìóìîâ.
Ýòè ðàçëè÷èÿ, â îñíîâíîì, èññëåäîâàòåëè îáúÿñíÿþò èçìåíåíèåì
óëüòðàôèîëåòîâîãî èçëó÷åíèÿ Ñîëíöà è îñîáåííî íèçêèì óðîâíåì
ýòîãî èçëó÷åíèÿ â ïîñëåäíåì ñîëíå÷íîì ìèíèìóìå. Ìû ðàññìîòðå-
ëè ãîäîâûå Dst-âàðèàöèè è âàðèàöèè êðèòè÷åñêîé ÷àñòîòû foF2 íà
ñòàíöèÿõ Õóàíêàéî è Âàíèìî. Ðåçóëüòàòû èññëåäîâàíèé ïîêàçàëè,
÷òî îäíîé èç ïðè÷èí ðàçëè÷èé ýëåêòðîííîé ïëîòíîñòè èîíîñôåðû â
ñîëíå÷íûõ ìèíèìóìàõ ÿâëÿåòñÿ ãåîìàãíèòíàÿ àêòèâíîñòü, êîòîðàÿ
ìåíÿåòñÿ îò ìèíèìóìà ê ìèíèìóìó.

1.7 Электромагнитное поле, генерируемое
капиллярными колебаниями капель

Богатов Н.А.

Институт прикладной физики РАН, Россия

Â äàííîé ðàáîòå íàéäåíî òî÷íîå ðåøåíèå äëÿ ïîëíîãî ýëåêòðî-
ìàãíèòíîãî ïîëÿ, ãåíåðèðóåìîãî êàïèëëÿðíûìè êîëåáàíèÿìè êàïëè
èäåàëüíî ïðîâîäÿùåé, íåâÿçêîé æèäêîñòè, çàðÿæåííîé è ïîìåùåí-
íîé â ïîñòîÿííîå è îäíîðîäíîå âíåøíåå ýëåêòðè÷åñêîå ïîëå. Äëÿ
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õàðàêòåðíûõ êîíöåíòðàöèé îáëà÷íûõ êàïåëü è ðàñïðåäåëåíèé èõ
ïî ðàçìåðàì, è òèïè÷íîãî ðàçìåðà îáëàêîâ, âûïîëíåí ðàñ÷åò àá-
ñîëþòíûõ ñïåêòðîâ ýëåêòðîìàãíèòíîãî èçëó÷åíèÿ è êâàçèñòàòè÷å-
ñêîãî ïîëÿ, ãåíåðèðóåìîãî ñëó÷àéíûìè êîëåáàíèÿìè êàïåëü â îáëà-
êàõ. Èíòåíñèâíîñòü ýòèõ ïîëåé îêàçàëàñü ñóùåñòâåííî íèæå ôîíî-
âîãî óðîâíÿ. Ðàññìîòðåíà ñèòóàöèÿ ñèíôàçíîãî âîçáóæäåíèÿ êîëå-
áàíèé â àíñàìáëå îáëà÷íûõ êàïåëü, êîòîðàÿ ìîæåò èìåòü ìåñòî â
ãðîçîâûõ îáëàêàõ ïîñëå ìîëíèåâûõ ðàçðÿäîâ. Â ýòîì ñëó÷àå ñïåê-
òðàëüíàÿ ïëîòíîñòü àìïëèòóäû êîëåáàíèé êâàçèñòàòè÷åñêîãî ýëåê-
òðè÷åñêîãî ïîëÿ êîëåáëþùèõñÿ êàïåëü òèïè÷íîãî ãðîçîâîãî îáëàêà
íà ðàññòîÿíèè äåñÿòêîâ îò íåãî ñðàâíèìà ñ õàðàêòåðíûì óðîâíåì
ñïåêòðà ýëåêòðè÷åñêîãî ïîëÿ âáëèçè ãðîçîâûõ îáëàêîâ. Âîçìîæíî,
ñèíôàçíîå âîçáóæäåíèå êîëåáàíèé êàïåëü ìîæåò ðåàëèçîâûâàòüñÿ è
â îáëàêàõ íàä î÷àãàìè ñåéñìè÷åñêîé àêòèâíîñòè â ìîìåíòû ðåçêèõ
èçìåíåíèé àòìîñôåðíîãî ïîëÿ.

1.8 Комплексное исследование волновых
процессов в ионосфере над Камчаткой

Богданов В.В.1, Живетьев И.В.1, Кайсин А.В.1, Полюхова А.Л.1,
Романов А.А.2

1 Институт космофизических исследований и распространения
радиоволн ДВО РАН, Россия

2 ОАО «Российские космические системы», Россия

Â ðàáîòå ïðåäñòàâëåíû ïðåäâàðèòåëüíûå ðåçóëüòàòû îäíî-
âðåìåííûõ íàáëþäåíèé çà ñîñòîÿíèåì èîíîñôåðû ìåòîäàìè
ðàäèîòîìîãðàôèè, GPS-ðàäèîèíòåðôåðîìåòðèè è âåðòèêàëüíîãî
ðàäèîçîíäèðîâàíèÿ. Íàáëþäåíèÿ ïðîâîäèëèñü â óìåðåííûõ è âîç-
ìóùåííûõ ãåîìàãíèòíûõ óñëîâèÿõ çèìîé (ôåâðàëü), âåñíîé (ìàé) è
ëåòîì (èþíü). Èíäåêñ ãåîìàãíèòíîé âîçìóùåííîñòè îïðåäåëÿëñÿ ïî
ìàãíèòíûì èçìåðåíèÿì ñòàíöèè "Ïàðàòóíêà"(ï-îâ Êàì÷àòêà). Íà
îñíîâå äàííûõ, ïîëó÷åííûõ ñ ïîìîùüþ öåïî÷êè òîìîãðàôè÷åñêèõ
ñòàíöèé, óñòàíîâëåííûõ â ìåðèäèîíàëüíîì íàïðàâëåíèè ï-îâà
Êàì÷àòêà, à òàêæå äàííûõ êàì÷àòñêîé ðåãèîíàëüíîé ñåòè ñòàíöèé
GPS â ðàññìàòðèâàåìûå ïåðèîäû îáíàðóæåíû ïåðåìåùàþùèåñÿ
èîíîñôåðíûå âîçìóùåíèÿ àìïëèòóäîé äî 1.5 TECU, ïåðèîäàìè
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ïîðÿäêà 60 ìèí., êîòîðûå äâèãàëèñü ïðåèìóùåñòâåííî â ýêâà-
òîðèàëüíîì íàïðàâëåíèè ñî ñêîðîñòÿìè äî 1000 ì/ñ. Ìåòîäàìè
âåðòèêàëüíîãî ðàäèîçîíäèðîâàíèÿ îïðåäåëÿëèñü ìîìåíòû êîðïóñ-
êóëÿðíîãî âûñûïàíèÿ çàðÿæåííûõ ÷àñòèö, è ïðèáëèçèòåëüíî äëÿ
ýòîãî âðåìåíè ìåòîäàìè òîìîãðàôèè îïðåäåëÿëñÿ ìåðèäèîíàëüíûé
ðàçðåç ðàñïðåäåëåíèÿ ýëåêòðîíîâ, ñîîòâåòñòâóþùèé êðèòè÷åñêîé
÷àñòîòå f0F2. Ìåòîäàìè âåéâëåò-àíàëèçà ïðåäïðèíÿòà ïîïûòêà
âûäåëèòü âûñîòû ïîâûøåííîé ýëåêòðîííîé êîíöåíòðàöèè, ñî-
îòâåòñòâóþùèå êîðïóñêóëÿðíûì ñëîÿì. Ïîëó÷åííûå ðåçóëüòàòû
ïîçâîëÿþò ãîâîðèòü î ïåðñïåêòèâíîñòè äàëüíåéøèõ èññëåäîâàíèé.
Ðàáîòà âûïîëíåíà â ðàìêàõ ïðîãðàììû ïðåçèäèóìà ÐÀÍ 12-1-Ï22-
01, è ïðè ïîääåðæêå ãðàíòà ÐÔÔÈ 11-05-00915.

1.9 Влияние зимних циклонов Камчатского края
на распределение электронов ионосферы

Богданов В.В.1, Кайсин А.В.1, Полюхова А.Л.1, Романов А.А.2

1 Институт космофизических исследований и распространения
радиоволн ДВО РАН, Россия

2 ОАО ”Российские космические системы”, Россия

Â ðàáîòå ïðåäñòàâëåíû ðåçóëüòàòû èññëåäîâàíèÿ âîçìîæíîãî
âëèÿíèÿ öèêëîíîâ íà ïàðàìåòðû èîíîñôåðû. Íàáëþäåíèå çà ñîñòîÿ-
íèåì èîíîñôåðû âåëîñü ñðåäñòâàìè àâòîìàòè÷åñêîãî çîíäèðîâàíèÿ
ñ èñïîëüçîâàíèåì íèçêîîðáèòàëüíûõ íàâèãàöèîííûõ êîñìè÷åñêèõ
àïïàðàòîâ. Ïðèåìíûå ñòàíöèè ðàñïîëîæåíû â ìåðèäèîíàëüíîì íà-
ïðàâëåíèè ïîëóîñòðîâà Êàì÷àòêà â ñåëàõ Ïàðàòóíêà, Ìèëüêîâî è
Ýññî. Ñ ïîìîùüþ âåéâëåò-ðàçëîæåíèÿ áûëà èññëåäîâàíà äèíàìèêà
âàðèàöèè êîíöåíòðàöèè ýëåêòðîíîâ èîíîñôåðû ïî âûñîòå. Ïîêàçà-
íî, ÷òî ïðè ïðîõîæäåíèè öèêëîíîâ 31.12.2012ã. è 18.01.2013ã. íàä
Êàì÷àòêîé ïðîèñõîäèëî çíà÷èòåëüíîå ñíèæåíèå ýëåêòðîííîé êîí-
öåíòðàöèè â òåìíîå âðåìÿ ñóòîê. Ðàáîòà âûïîëíåíà â ðàìêàõ ïðî-
ãðàììû ïðåçèäèóìà ÐÀÍ N12-1-Ï22-01,ïðè ïîääåðæêå ãðàíòà ÐÔ-
ÔÈ N11-05-00915.
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1.10 О возможном самосогласованном
механизме формирования и распада

кольцевого тока Земли

Богданов В.В., Кайсин А.В.

Институт космофизических исследований и распространения
радиоволн ДВО РАН, Россия

Â ðàáîòå ïðåäëàãàåòñÿ îäèí èç âîçìîæíûõ ìåõàíèçìîâ ñàìîñî-
ãëàñîâàííîãî ôîðìèðîâàíèÿ è ðàñïàäà êîëüöåâîãî òîêà (ÊÒ). Èç-
âåñòíî, ÷òî íà ãëàâíîé ôàçå ìàãíèòîñôåðíîãî âîçìóùåíèÿ íà íèç-
êèõ è ñðåäíèõ øèðîòàõ ïðîèñõîäèò óìåíüøåíèå ãîðèçîíòàëüíîé ñî-
ñòàâëÿþùåé ãåîìàãíèòíîãî ïîëÿ, à íà âîññòàíîâèòåëüíîé ôàçå ïîëå
âîçðàñòàåò è âîçâðàùàåòñÿ ïðàêòè÷åñêè ê íà÷àëüíîìó óðîâíþ. Ýòî
ÿâëåíèå îáúÿñíÿåòñÿ ôîðìèðîâàíèåì è ðàñïàäîì ÊÒ, ñêîíöåíòðè-
ðîâàííîãî â îñíîâíîì â îáëàñòè ãåîìàãíèòíîãî ýêâàòîðà íà ðàññòî-
ÿíèÿõ ðàâíûõ íåñêîëüêèì ðàäèóñàì îò ïîâåðõíîñòè Çåìëè. Â òîæå
âðåìÿ â îáëàñòÿõ ìàãíèòîñôåðû âíå ÊÒ (ìàêñèìóì ðàñïîëîæåí â
èíòåðâàëå L?3-4) ñëåäóåò îæèäàòü îáðàòíóþ êàðòèíó: íà ãëàâíîé
ôàçå ìàãíèòíîé áóðè ìàãíèòíîå ïîëå ðàñò¼ò, à íà âîññòàíîâèòåëü-
íîé óìåíüøàåòñÿ äî íåâîçìóùåííîãî çíà÷åíèÿ. Àíàëèç ïîêàçàë, ÷òî
ïðè òàêèõ èçìåíåíèÿõ ïîëÿ âî âíåøíåé è âíóòðåííåé îáëàñòÿõ (ïî
îòíîøåíèþ ê ÊÒ) íàïðàâëåíèå äâèæåíèÿ ÷àñòèö è èçìåíåíèå èõ
ýíåðãèé èìååò ðàçëè÷íûé õàðàêòåð. Âî âíóòðåííåé îáëàñòè ÊÒ íà
ãëàâíîé ôàçå ìàãíèòíîé áóðè ÷àñòèöû äâèæóòñÿ îò Çåìëè è îñòûâà-
þò, à íà âîññòàíîâèòåëüíîé ôàçå ê Çåìëå, è íàãðåâàþòñÿ. Âî âíåø-
íåé îáëàñòè êîëüöåâîãî òîêà êàðòèíà îáðàòíàÿ: íà ãëàâíîé ôàçå
çàðÿæåííûå ÷àñòèöû áóäóò äâèãàòüñÿ ê Çåìëå (ê òîêîâîìó êîëüöó)
è ïðè ýòîì íàãðåâàòüñÿ, à íà âîññòàíîâèòåëüíîé ôàçå óäàëÿþòñÿ
îò Çåìëè (îò êîëüöà) è îñòûâàòü. Ñëåäîâàòåëüíî, íà ãëàâíîé ôàçå
ìàãíèòíîé áóðè â îáëàñòè ïî îáå ñòîðîíû îò ðàñïîëîæåíèÿ ìàêñè-
ìóìà ÊÒ ñêëàäûâàþòñÿ åñòåñòâåííûå óñëîâèÿ, ïðè êîòîðûõ çà ñ÷åò
âñòðå÷íîãî ê íåìó äâèæåíèÿ çàðÿæåííûõ ÷àñòèö ìîæåò óñèëèâàòü-
ñÿ êîëüöåâîé òîê. Â òî æå âðåìÿ íà âîññòàíîâèòåëüíîé ôàçå çàðÿ-
æåííûå ÷àñòèöû äâèãàþòñÿ îò êîëüöåâîãî òîêà, âûçûâàÿ òåì ñà-
ìûì åãî äîïîëíèòåëüíîå îñëàáëåíèå. Íà÷àëîì ðàñïàäà ÊÒ ñëóæèò
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îñëàáëåíèå Ñîëíå÷íîãî âåòðà (ÑÂ) è âîçâðàùåíèå ìàãíèòîñôåðû ê
óñëîâèÿì ñòàöèîíàðíîãî ÑÂ.

1.11 Влияние микроструктуры облака на
состояние поляризации лидарного сигнала

Брюханова В.В.

Национальный исследовательский Томский государственный
университет, Россия

Õàðàêòåð ðàñïðîñòðàíåíèÿ îïòè÷åñêîãî èçëó÷åíèÿ â àòìîñôåðå
çàâèñèò îò åå ôàçîâîãî ñîñòàâà, à ïðè íàëè÷èè êðèñòàëëè÷åñêèõ
÷àñòèö, - åùå è îò èõ îðèåíòàöèè â ïðîñòðàíñòâå, êîòîðàÿ âî ìíî-
ãîì îïðåäåëÿåòñÿ ðàçìåðàìè êðèñòàëëîâ. Ðàñïðîñòðàíåíèå ëàçåðíî-
ãî èçëó÷åíèÿ â îáëàêàõ ñîïðîâîæäàåòñÿ ìíîãîêðàòíûì ðàññåÿíèåì
èçëó÷åíèÿ, ÷òî ïðèâîäèò ê ñóùåñòâåííîìó èçìåíåíèþ êàê âåëè÷è-
íû èíòåíñèâíîñòè, òàê è ñîñòîÿíèÿ ïîëÿðèçàöèè ðåãèñòðèðóåìîãî
èçëó÷åíèÿ. Ñîãëàñíî òåîðèè Ìè ïðè îáðàòíîì ðàññåÿíèè èçëó÷å-
íèÿ ñôåðè÷åñêèìè îäíîðîäíûìè ÷àñòèöàìè ñîñòîÿíèå ïîëÿðèçàöèè
îòðàæåííîãî ïó÷êà íå èçìåíÿåòñÿ ïî ñðàâíåíèþ ñ ïàäàþùèì íà ÷à-
ñòèöû èçëó÷åíèåì. Ïîýòîìó åñëè ïðè çîíäèðîâàíèè àýðîçîëÿ ëèíåé-
íî ïîëÿðèçîâàííûì èçëó÷åíèåì â îòðàæåííîì ñèãíàëå ïîÿâëÿåòñÿ
êðîññïîëÿðèçîâàííûé êîìïîíåíò, òî îí îáóñëîâëåí ëèáî íåñôåðè÷-
íîñòüþ è àíèçîòðîïèåé ÷àñòèö, ëèáî ìíîãîêðàòíûì ðàññåÿíèåì.

Ó÷åò ìíîãîêðàòíîãî ðàññåÿíèÿ â ëèäàðíîì ñèãíàëå - çàäà÷à
íåïðîñòàÿ è íà ñåãîäíÿøíèé äåíü â îáùåì âèäå íåðåøåííàÿ. Èññëå-
äîâàíèÿ ñòðóêòóðû ëèäàðíîãî ñèãíàëà ìåòîäîì Ìîíòå-Êàðëî ïî-
êàçàëè, ÷òî ïðè ëàçåðíîì çîíäèðîâàíèè ïåðèñòûõ îáëàêîâ ìîæíî
îãðàíè÷èòüñÿ ó÷åòîì ïåðâûõ äâóõ êðàòíîñòåé ðàññåÿíèÿ. Â ýòîì
ñëó÷àå âåêòîð-ïàðàìåòð Ñòîêñà ëèäàðíîãî ñèãíàëà îïðåäåëÿåòñÿ
ñóììîé âåêòîðîâ Ñòîêñà, îáóñëîâëåííûõ îäíîêðàòíûì è äâóêðàò-
íûì ðàññåÿíèåì.

Â äîêëàäå ïðèâîäÿòñÿ ðåçóëüòàòû ðàñ÷åòà ñòåïåíè ïîëÿðèçàöèè
ëèäàðíîãî ñèãíàëà â ïðèáëèæåíèè äâóêðàòíîãî ðàññåÿíèÿ îò îáëà-
êîâ ðàçëè÷íîé ìèêðîñòðóêòóðû; îáñóæäàåòñÿ âëèÿíèå ìèêðîñòðóê-
òóðû (ôàçîâîãî ñîñòàâà, ôîðìû è ðàçìåðîâ ÷àñòèö) íà ïîëÿðèçàöè-
îííûå õàðàêòåðèñòèêè ëèäàðíîãî ñèãíàëà.
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Ðàáîòà âûïîëíåíà ïðè ôèíàíñîâîé ïîääåðæêå ÐÔÔÈ (N11-
05-01200à) è Ìèíîáðíàóêè ÐÔ (ÃÊ N14.518.11.7053 è ÃÊ
N14.515.11.0032).

1.12 Лидарные отражения верхней атмосферы
Камчатки в условиях геомагнитных

возмущений

Бычков В.В.1, Пережогин А.С.1, Шевцов Б.М.1, Полех Н.М.2

1 Институт космофизических исследований и распространения
радиоволн ДВО РАН, Россия

2 Институт солнечно-земной физики СО РАН, Россия

Ïðèâîäÿòñÿ ýêñïåðèìåíòàëüíûå äàííûå, ïîêàçûâàþùèå êîððå-
ëÿöèþ ñèãíàëîâ îáðàòíîãî ðàññåÿíèÿ ñâåòà íà äëèíå âîëíû 532
íì ñ ïàðàìåòðàìè, îïðåäåëÿþùèìè ñîäåðæàíèå ïëàçìû â íî÷íîì
ñëîå F2 èîíîñôåðû. Íà îñíîâàíèè ïðîâåäåííîãî àíàëèçà ëèäàðíûõ
äàííûõ è ãåîôèçè÷åñêîé îáñòàíîâêè îáñóæäàåòñÿ ãèïîòåçà î
âîçìîæíîé ðîëè ðèäáåðãîâñêèõ àòîìîâ â ôîðìèðîâàíèè ëèäàðíûõ
îòðàæåíèé íà èîíîñôåðíûõ âûñîòàõ.

1.13 Физика потенциально геоэффективных
солнечных явлений

Бюхьнер Й.

Институт Изучения Солнечной системы Общества Макса
Планка, Катленбург-Линдау, Германия

Ñîëíöå ÿâëÿåòñÿ îñíîâíûì ôàêòîðîì, ðåãóëèðóþùèì ãåîôèçè-
÷åñêèå ïîëÿ îò ìàãíèòîñôåðû äî àòìîñôåðû Çåìëè. Ïðè êðàòêîì
ðàññìîòðåíèè îñíîâíûõ âëèÿþùèõ ôàêòîðîâ, îñîáîå âíèìàíèå áó-
äåò óäåëåíî ÿâëåíèÿì âñïëåñêîâ. Íàñòîÿùèå íàáëþäåíèÿ ñ ïîìîùüþ
êîñìè÷åñêèõ òåëåñêîïîâ è ïîïûòîê ÷èñëåííîãî ìîäåëèðîâàíèÿ ïðè-
âåëè ê íîâîìó âçãëÿäó íà ôèçèêó ÿâëåíèé âñïëåñêîâ. Â ÷àñòíîñòè,
áóäåò îáñóæäàòüñÿ ðîëü ìàãíèòíîãî ïåðåñîåäèíåíèÿ. Ïåðåñîåäèíå-
íèå âûñâîáîæäàåò ìàãíèòíóþ ýíåðãèþ, âîçíèêàþùóþ âíóòðè ñîëí-
öà, óñêîðÿåò ÷àñòèöû äî âûñîêèõ ýíåðãèé è ïëàçìó â ñîëíå÷íîì
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âåòðå. Íàêîíåö, ïåðåñîåäèíåíèå ïèòàåò ñîëíå÷íóþ ýíåðãèþ òàêæå â
ãåîñôåðå. Íàáëþäàåìûå âûñâîáîæäåíèÿ ýíåðãèè îáû÷íî íåóñòîé÷è-
âû è ñîïðîâîæäàþòñÿ âñïëåñêàìè. Íåñìîòðÿ íà ðàííèå ìîäåëè, ïå-
ðåñîåäèíåíèå êàæåòñÿ î÷åíü íåñòàöèîíàðíûì è íåóñòîé÷èâûì ïðî-
öåññîì. Äàíî òåîðåòè÷åñêîå îïèñàíèå ëåæàùèõ â îñíîâå ôèçè÷åñêèõ
ïðîöåññîâ, ïî âîçìîæíîìó ðàçâèòèþ êîòîðûõ ìîæíî ïðåäñêàçûâàòü
ñîëíå÷íûå âñïûøêè.

1.14 Измерения общего содержания водяного
пара по солнечному спектру атмосферы

Васильченко С.С.1, Сердюков В.И.1, Синица Л.Н.1, Воронин
Б.А.1, Кабанов Д.М.1, Макарова М.В.2

1 Институт оптики атмосферы им. В.Е. Зуева СО РАН, Россия
2 Санкт-Петербургский государственный университет,

Санкт-Петербург

Ðåãèñòðàöèÿ ñïåêòðîâ ïîãëîùåíèÿ ñîëíå÷íîãî èçëó÷åíèÿ, ïðî-
øåäøåãî ÷åðåç âñþ òîëùó àòìîñôåðû Çåìëè, ïðîâîäèëàñü íà Ôóðüå-
ñïåêòðîìåòðå IFS-125M. Âñå ñïåêòðû çàïèñûâàëèñü â ïåðèîä 17-23
ìàÿ 2012 ãîäà. Óñëîâèÿ ðåãèñòðàöèè ñïåêòðîâ: ñïåêòðàëüíûé äèàïà-
çîí 25000 - 8000 ñì−1 (400 - 1250 íì); ôîòîïðèåìíèê - êðåìíèåâûé
ôîòîäèîä; äåëèòåëü - êâàðö; ðàçðåøåíèå - 0,05 ñì−1; ñêîðîñòü ñêà-
íåðà - 20 êÃö; äèàìåòð àïåðòóðû - 0,6 ìì; âðåìÿ îäíîãî èçìåðåíèÿ
- 10 ìèíóò. Èçìåðåíèÿ ïðîâîäèëèñü ïðè äèàìåòðå àïåðòóðû 0,85 ìì
(â ýòîì ñëó÷àå îòíîøåíèå ñèãíàë/øóì (S/N) óâåëè÷èâàëîñü â 2-3
ðàçà), îäíàêî ïðè ýòîì íàáëþäàëàñü èñêàæåíèå ñïåêòðîâ â âûñî-
êî÷àñòîòíîé îáëàñòè 400-500 íì. Â îáëàñòè 18000 ñì−1 S/N = 100.
Ðåãèñòðàöèÿ ñïåêòðîâ â óêàçàííûé ïåðèîä ïðîâîäèëàñü ñ 8-30 äî
18-00. Âî âðåìÿ ýêñïåðèìåíòà ñîëíå÷íîå èçëó÷åíèå ÷àñòî ïåðåêðû-
âàëîñü îáëàêàìè. Ðåçóëüòàòû, ïîëó÷åííûå â õîäå èçìåðåíèé, îáðàáà-
òûâàëèñü ïðîãðàììîé SFIT v3.92. Â èòîãå áûëè ïîëó÷åíû äàííûå
ïî îáùåìó ñîäåðæàíèþ âîäÿíîãî ïàðà â õîäå îáðàáîòêè ýêñïåðè-
ìåíòàëüíûõ äàííûõ â äèàïàçîíå 9900-10000 ñì−1. Áûëè âûáðàíû
èíòåðâàëû: 9979.4-9981.15 ñì−1 è 9941-9958 ñì−1 � â ýòîì ñëó÷àå
ðåçóëüòàòû ðàñ÷åòîâ îáùåãî ñîäåðæàíèÿ âîäÿíîãî ïàðà äàþò íàè-
áîëåå ñòàáèëüíûå ðåçóëüòàòû.

Îáùåå ñîäåðæàíèå Í2Î = 4.28õ1022 ìîëåê./ñì2.
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Èçìåðåíèÿ íà Ôóðüå-ñïåêòðîìåòðå ñðàâíèâàëèñü ñ èçìåðåíèÿ-
ìè ñîëíå÷íîãî ôîòîìåòðà. Ðàçíèöà ñ ïåðâûì äèàïàçîíîì (9979.4-
9981.15 ñì−1) ñîñòàâèëà 1.2 ïðîöåíòà.

1.15 Исследование поглощения комплексов
кислорода, индуцированных

столкновениями

Васильченко С.С., Сердюков В.И., Синица Л.Н., Воронин Б.А.,
Половцева Е.Р.

Институт оптики атмосферы им. В.Е. Зуева СО РАН, Россия

Ìîëåêóëÿðíûå êîìïëåêñû (O2)2 èãðàþò âàæíóþ ðîëü â õèìèè
àòìîñôåðû è ïåðåíîñå èçëó÷åíèÿ, îäíàêî ìíîãèå ñâîéñòâà ýòèõ
àòìîñôåðíûõ êîìïëåêñîâ åùå íå èçó÷åíû. Àâòîðû ïðåäñòàâëÿþò
ðåçóëüòàòû èññëåäîâàíèÿ èíäóöèðîâàííîãî ñòîëêíîâåíèÿìè ïîãëî-
ùåíèÿ êîìïëåêñîâ êèñëîðîä (O2)2 ñ ïîìîùüþ ñïåêòðîñêîïè÷åñêîé
òåõíèêè. Ïîãëîùåíèå (O2)2 áûëè èññëåäîâàíû ñ èñïîëüçîâàíèåì
Ôóðüå-ñïåêòðîìåòðà âûñîêîãî ðàçðåøåíèÿ IFS-125M ïðè ðåãèñòðà-
öèè ïîãëîùåíèÿ ñîëíå÷íîãî èçëó÷åíèÿ àòìîñôåðîé â Èíñòèòóòå Îï-
òèêè Àòìîñôåðû ÑÎ ÐÀÍ èì. àêàä. Çóåâà, ã.Òîìñê. Ýêñïåðèìåí-
òàëüíàÿ ñèñòåìà îñíàùåíà ñîëíå÷íûì òðåêåðîì íà îïòîâîëîêîí-
íîé îïòèêå, ÷òî îáåñïå÷èâàåò íåïðåðûâíîå îòñëåæèâàíèå Ñîëíöà
íà ïðîòÿæåíèè âñåãî äíÿ.

Ñïåêòðû ïîãëîùåíèÿ ñîëíå÷íîãî èçëó÷åíèÿ áûëè èññëåäîâàíû
â ñïåêòðàëüíîì äèàïàçîíå 0.477-1.06 ìêì ñî ñïåêòðàëüíûì ðàçðå-
øåíèåì 0.01, 0.1 è 1.0 è 10 ñì−1 â óñëîâèÿõ ÿñíîãî íåáà. Âûñîêîå
êà÷åñòâî äîëãîñðî÷íûõ èçìåðåíèé áûëî ïðèìåíåíî äëÿ îïðåäåëåíèÿ
ïîãëîùåíèÿ èíäóöèðîâàííîãî ñòîëêíîâåíèÿìè (O2)2. Ñïåêòðàëüíûå
äàííûå, ïîëó÷åííûå ïðè ðàçëè÷íûõ óñëîâèÿõ ýêñïåðèìåíòà, áûëè
ïðîàíàëèçèðîâàíû. Â ñïåêòðå ïîãëîùåíèÿ àòìîñôåðû ïðîÿâëÿþòñÿ
íåñêîëüêî ñèëüíûõ ïîëîñ ïîãëîùåíèÿ äèìåðà êèñëîðîäà ñ öåíòðàìè
1060, 630, 577 è 477 íì, à òàêæå ïîëîñà ïîãëîùåíèÿ O3 ñ öåíòðîì
602 íì. Íàøè èññëåäîâàíèÿ îáíàðóæèëè ñåçîííóþ èçìåí÷èâîñòü
êîìïëåêñîâ àòìîñôåðíîãî êèñëîðîäà. Çèìîé ïîñòîÿííîå ïîãëîùåíèå
O4 äîñòèãàåò 10-20 ïðîöåíòîâ â îáëàñòè 630 è 577 íì äëÿ áîëüøèõ
çåíèòíûõ óãëîâ è 1-2 ïðîöåíòà â ëåòíåå âðåìÿ äëÿ íåáîëüøèõ çå-
íèòíûõ óãëîâ. Ïîêàçàíî, ÷òî êîíòèíóàëüíîå ïîãëîùåíèå äèìåðàìè
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êèñëîðîäà íà 577 íì ìîæåò áûòü äî 10 ïðîöåíòîâ äëÿ íàêëîííûõ
îïòè÷åñêèõ òðàññ â 15 êì, àòìîñôåðíûõ äàâëåíèÿõ è òåìïåðàòó-
ðàõ. Íåîáõîäèìî ó÷èòûâàòü ïîãëîùåíèå äèìåðàìè êèñëîðîäà äëÿ
îöåíêè êîíöåíòðàöèÿ O3 â àòìîñôåðå. Ïîãðåøíîñòü â èçìåðåíèè
àòìîñôåðíîãî îçîíà ìîæåò äîñòè÷ü 20 ïðîöåíòîâ áåç ó÷åòà âêëàäà
â íàáëþäàåìîå ïîãëîùåíèå ìîëåêóëÿðíûõ êîìïëåêñîâ (O2)2.

1.16 Исследование зависимости интенсивности
вариаций ПЭС от геометрии

радиозондирования с помощью ГНСС

Воейков С.В.1, Осипчук В.Н.2

1 Институт солнечно-земной физики СО РАН, Россия
2 Иркутский государственный университет, Россия

Â ðàáîòå èññëåäóåòñÿ çàâèñèìîñòü èíòåíñèâíîñòè 2-10 ìèíóòíûõ
âàðèàöèé ïîëíîãî ýëåêòðîííîãî ñîäåðæàíèÿ (ÏÝÑ), ïîëó÷åííûõ ïî
äàííûì ãëîáàëüíûõ íàâèãàöèîííûõ ñïóòíèêîâûõ ñèñòåì (ÃÍÑÑ),
îò óãëîâ íà ñïóòíèêè. Çàâèñèìîñòü îò óãëîâ íà ñïóòíèê àáñîëþò-
íîãî çíà÷åíèÿ ÏÝÑ îáùåèçâåñòíî è ñâÿçàíî ñ îòëè÷èåì â òîëùèíå
èîíîñôåðû, ïåðåñåêàåìîé ðàäèîëó÷îì íà ðàçëè÷íûõ óãëàõ. Îäíàêî
ñ âàðèàöèÿìè ÏÝÑ òàêîé ÿñíîñòè íåò. Ìåæäó òåì çíàíèå òàêîé çà-
âèñèìîñòè ìîãëî áû ïîìî÷ü â ïîèñêå è èññëåäîâàíèè îòêëèêîâ ÏÝÑ
íà ðàçëè÷íûå âîçìóùåíèÿ. Â íàøåé ðàáîòå ìû ïðîâåëè èññëåäîâà-
íèå èíòåíñèâíîñòè âàðèàöèé ÏÝÑ â äèàïàçîíå ïåðèîäîâ 2-10 ìèíóò
â çàâèñèìîñòè îò óãëà ìåñòà è àçèìóòà íà ñïóòíèêè GPS äëÿ èðêóò-
ñêîé ñòàíöèè IRKT çà 2006 ãîä. Äèàïàçîí ïåðèîäîâ áûë âûáðàí êàê
íàèáîëåå ÷àñòî èñïîëüçóåìûé äëÿ ïîèñêà îòêëèêîâ íà òàêèå âîçìó-
ùåíèÿ êàê çåìëåòðÿñåíèÿ, çàïóñêè êîñìè÷åñêèõ àïïàðàòîâ è ò.ä.
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1.17 Дециметровое и инфракрасное излучения
нижней ионосферы в периоды повышения

солнечной активности

Голубков Г.В., Манжелий М.И.

Институт химической физики им. Н.Н. Семенова РАН, Россия

Âî âðåìÿ ãåîìàãíèòíûõ âîçìóùåíèé â E- è D-ñëîÿõ èîíîñôåðû
ïðîèñõîäèò çíà÷èòåëüíûé îòðûâ ýëåêòðîííîé òåìïåðàòóðû Te îò
òåìïåðàòóðû ñðåäû Ts, ò.å. Te << Ts. Â ðåçóëüòàòå óñòàíàâëèâàåòñÿ
äâóõòåìïåðàòóðíàÿ ñëàáîèîíèçîâàííàÿ ðåêîìáèíàöèîííàÿ ïëàçìà,
ïàðàìåòðû êîòîðîé äîñòàòî÷íî íàäåæíî îïðåäåëÿþòñÿ íà îñíîâà-
íèè ïðÿìûõ ðàêåòíûõ èçìåðåíèé. Òàê êàê ÷àñòîòà ñîóäàðåíèé ýëåê-
òðîíîâ ñ íåéòðàëüíûìè ÷àñòèöàìè ñðåäû ïîðÿäêà 1012 − 1014 c−1,
â ïëàçìå ôîðìèðóþòñÿ äâà ëîêàëüíûõ ðàñïðåäåëåíèÿ ïî ýíåðãèÿì
äèñêðåòíûõ ñîñòîÿíèé àòîìîâ è ìîëåêóë. Ïåðâîå (ñ òåìïåðàòóðîé
Te) ñîîòâåòñòâóåò âûñîêîâîçáóæäåííûì ðèäáåðãîâñêèì ñîñòîÿíèÿì,
ðàñïîëîæåííûì âûøå íåêîòîðîé ýíåðãèè E∗ (ãîðëûøêà ñòîêà). Îíà
íàõîäèòñÿ èç óñëîâèÿ ìèíèìóìà êîíñòàíòû ñêîðîñòè òóøåíèÿ çà
ñ÷åò ïåðåõîäîâ â íèæåëåæàùèå ñîñòîÿíèÿ. Âòîðîå (ñ òåìïåðàòóðîé
ñðåäû Ts) îòíîñèòñÿ ê íèçêîëåæàùèì ñîñòîÿíèÿì. Ïîëîæåíèå óçêî-
ãî ìåñòà íàõîäèòñÿ èç óñëîâèÿ ìèíèìóìà êîíñòàíòû ñêîðîñòè òóøå-
íèÿ çà ñ÷åò ïåðåõîäîâ â íèæåëåæàùèå ñîñòîÿíèÿ.

Â äîêëàäå îáñóæäàþòñÿ îñíîâíûå ìåõàíèçìû ïðîöåññîâ çàñå-
ëåíèÿ è òóøåíèÿ ðèäáåðãîâñêèõ ñîñòîÿíèé â ðåêîìáèíàöèîííîé
äâóõòåìïåðàòóðíîé ïëàçìå. Âàæíåéøèì èç íèõ ÿâëÿåòñÿ ïðîöåññ
l-ïåðåìåøèâàíèÿ, ïðèâîäÿùèé ê îáðàçîâàíèþ îðáèòàëüíî âûðîæ-
äåííûõ êâàçèìîëåêóë A∗∗N2 è A∗∗O2. Çàñåëåííîñòè ðèäáåðãîâñêèõ
ñîñòîÿíèé êâàçèìîëåêóë çàâèñÿò îò êîíöåíòðàöèè ñðåäû, ïîòîêà
è òåìïåðàòóðû ýëåêòðîíîâ. Ðàññìîòðåí ñïåêòð íåêîãåðåíòíîãî
èçëó÷åíèÿ äåöèìåòðîâîãî äèàïàçîíà äëÿ ïåðåõîäîâ ìåæäó ðàñùåï-
ëåííûìè óðîâíÿìè ýòèõ êâàçèìîëåêóë. Ïîêàçàíî, ÷òî îí ÿâëÿåòñÿ
íåîäíîðîäíûì è ñîäåðæèò òðè äèàïàçîíà ÷àñòîò, â êîòîðûõ ïðîèñ-
õîäèò çàìåòíîå óìåíüøåíèå èíòåíñèâíîñòè èçëó÷åíèÿ. Ôèçè÷åñêàÿ
ïðè÷èíà ôîðìèðîâàíèÿ ýòèõ äèàïàçîíîâ îáóñëîâëåíà ñäâèãîì
ñïåêòðîâ èçëó÷åíèÿ êâàçèìîëåêóë, ñîäåðæàùèõ íåâîçáóæäåííûå
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ìîëåêóëû N2 è O2. Îáðàçîâàíèå ðèäáåðãîâñêèõ êâàçèìîëåêóë
ñîïðîâîæäàåòñÿ èíòåíñèâíûì ñâåðõôîíîâûì èíôðàêðàñíûì (ÈÊ)
èçëó÷åíèåì, ïî ñïåêòðó êîòîðîãî ìîæíî âîññòàíàâëèâàòü ïîñëîé-
íûå ðàñïðåäåëåíèÿ çàñåëåííîñòåé ðèäáåðãîâñêèõ ÷àñòèö â D- è
E-ñëîÿõ àòìîñôåðû.

1.18 Воздействие вариаций коротковолновой
солнечной радиации на состав и динамику

атмосферы по данным наблюдений и
модельным расчетам

Груздев А.Н.1, Безверхний В.А.1, Шмидт Х.2, Брассёр Г.П.3

1 Институт физики атмосферы им. А.М. Обухова РАН, Россия
2 Институт метеорологии им. Макса Планка, Германия

3 Климатический сервисный центр, Германия

Ïîòîê êîðîòêîâîëíîâîé ñîëíå÷íîé ðàäèàöèè íà âåðõíåé ãðàíèöå
çåìíîé àòìîñôåðû èñïûòûâàåò âàðèàöèè â øèðîêîì äèàïàçîíå âðå-
ìåííûõ ìàñøòàáîâ. Ñðåäè íèõ � êîëåáàíèÿ ñ ïåðèîäàìè îêîëî 11
ëåò (11-ëåòíèé öèêë), 2-2.5 ëåò (êâàçèäâóõëåòíèé öèêë) è 27 ñóòîê
(27-ñóòî÷íûé, èëè âðàùàòåëüíûé öèêë). Àìïëèòóäà 27-ñóòî÷íîãî
öèêëà ìîæåò äîñòèãàòü 60% îò àìïëèòóäû 11-ëåòíåãî öèêëà, â òî
âðåìÿ êàê êâàçèäâóõëåòíèå âàðèàöèè ïîòîêà ñîëíå÷íîé ðàäèàöèè
â íåñêîëüêî ðàç ñëàáåå. Â äîêëàäå áóäóò ïðåäñòàâëåíû ðåçóëüòà-
òû, êàñàþùèåñÿ íåêîòîðûõ ýôôåêòîâ ýòèõ òðåõ ñîëíå÷íûõ öèêëîâ
â ñðåäíåé àòìîñôåðå Çåìëè.

Âëèÿíèå 27-ñóòî÷íîãî ñîëíå÷íîãî öèêëà íà àòìîñôåðó èçó÷àëîñü
ñ ïîìîùüþ õèìèêî-êëèìàòè÷åñêîé ìîäåëè HAMMONIA. Â òî âðå-
ìÿ êàê òåðìè÷åñêèé è õèìè÷åñêèé îòêëèêè â âåðõíåé àòìîñôåðå
î÷åíü îò÷åòëèâû è ïîñòîÿííû ïðè íåèçìåííîì ôîðñèíãå, îòêëèêè â
ñòðàòîñôåðå è ìåçîñôåðå èìåþò ïåðåìåæàþùèéñÿ õàðàêòåð è î÷åíü
èçìåí÷èâû âî âðåìåíè. Îòêëèêè âî âíåòðîïè÷åñêèõ øèðîòàõ â öå-
ëîì çàâèñÿò îò ñåçîíà, è èõ ÷óâñòâèòåëüíîñòü çèìîé ÷àñòî áîëüøå,
÷åì ëåòîì. Ìîäåëüíûå ðåçóëüòàòû ïîêàçûâàþò, ÷òî âàæíóþ ðîëü â
îòêëèêå ñòðàòîñôåðû íà 27-ñóòî÷íûé ñîëíå÷íûé öèêë ìîãóò èãðàòü
äèíàìè÷åñêèå ïðîöåññû.

Âàæíåéøèé êîìïîíåíò àòìîñôåðíîé öèðêóëÿöèè � êâàçèäâóõ-
ëåòíèå êîëåáàíèÿ çîíàëüíîé ñêîðîñòè ýêâàòîðèàëüíîãî ñòðàòîñôåð-
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íîãî âåòðà, îêàçûâàþùèå çíà÷èòåëüíîå âëèÿíèå è íà äèíàìèêó àò-
ìîñôåðû ñðåäíèõ è ïîëÿðíûõ øèðîò. Íàìè îáíàðóæåíà âûñîêàÿ
êîãåðåíòíîñòü êâàçèäâóõëåòíèõ êîëåáàíèé ñêîðîñòè ýêâàòîðèàëü-
íîãî ñòðàòîñôåðíîãî ñ àíàëîãè÷íûìè âàðèàöèÿìè êîðîòêîâîëíîâîé
ñîëíå÷íîé ðàäèàöèè. Êîëåáàíèÿ ñêîðîñòè âåòðà â îêðåñòíîñòè ñëîÿ
ñòðàòîïàóçû ïðîèñõîäÿò â ôàçå ñ ñîëíå÷íûìè êâàçèäâóõëåòíèìè âà-
ðèàöèÿìè. Ïîêàçàíî, ÷òî ìåðèäèîíàëüíûé ãðàäèåíò êîíöåíòðàöèè
îçîíà â ýòîì ñëîå èñïûòûâàåò êâàçèäâóõëåòíèå âàðèàöèè, êîòîðûå,
â ñîîòâåòñòâèè ñ óðàâíåíèåì òåðìè÷åñêîãî âåòðà, ìîãëè áû ñëóæèòü
ïðè÷èíîé ñèíõðîíèçàöèè êâàçèäâóõëåòíèõ êîëåáàíèé ñêîðîñòè âåò-
ðà ñ ñîëíå÷íûìè âàðèàöèÿìè.

Ïî äàííûì èçìåðåíèé íàìè îáíàðóæåíî âëèÿíèå 11-ëåòíåãî
öèêëà ñîëíå÷íîé àêòèâíîñòè íà ñòðàòîñôåðíîå ñîäåðæàíèå äâó-
îêèñè àçîòà â ñðåäíèõ è ïîëÿðíûõ øèðîòàõ. Îíî ïðîòèâîïîëîæíî
ïî çíàêó âëèÿíèþ 11-ëåòíåãî öèêëà íà ñòðàòîñôåðíûé îçîí.
Àíàëèç äàííûõ íàáëþäåíèé è ìîäåëüíûå ðàñ÷åòû ïîêàçàëè, ÷òî
11-ëåòíèé ñîëíå÷íûé öèêë îêàçûâàåò ñóùåñòâåííîå âëèÿíèå íà
ìåðèäèîíàëüíûé ïåðåíîñ ñòðàòîñôåðíîãî îçîíà â çèìíèé ïåðèîä,
îñîáåííî çíà÷èòåëüíîå â ñåâåðíîì ïîëóøàðèè. Îáíàðóæåí òàêæå
11-ëåòíèé öèêë ñêîðîñòè ýêâàòîðèàëüíîãî ñòðàòîñôåðíîãî âåòðà.
Âåðòèêàëüíûé ïðîôèëü ôàçû 11-ëåòíèõ êîëåáàíèé ñêîðîñòè âåòðà
àíàëîãè÷åí ïðîôèëþ ôàçû êâàçèäâóõëåòíèõ êîëåáàíèé. Êðîìå
òîãî, âûÿâëåíà 11-ëåòíÿÿ ìîäóëÿöèÿ ïåðèîäà è àìïëèòóäû ñàìèõ
êâàçèäâóõëåòíèõ êîëåáàíèé ñêîðîñòè âåòðà.

1.19 Формирование магнитосферы в трехмерном
кинетическом описании потоком плазмы
солнечного ветра, характеризуемым

формой функции распределения частиц.
Новые параметры взаимодействия и новые

пространственные масштабы

Губченко В.М.

Институт прикладной физики РАН, Россия

Êëàññè÷åñêàÿ çàäà÷à ôîðìèðîâàíèÿ "âíåøíåé"÷àñòè ìàãíèòî-
ñôåðû ïîòîêîì ïëàçìû ñîëíå÷íîãî âåòðà, âêëþ÷àÿ ýôôåêò ôîðìè-
ðîâàíèÿ "õâîñòà"è îáðàòíûé ê íåìó ýôôåêò "äèïîëèçàöèè ðàññìîò-
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ðåíà íàìè â òðåõìåðíîì êðóïíîìàñøòàáíîì êèíåòè÷åñêîì ïðèáëè-
æåíèè íà îñíîâå ñàìîñîãëàñîâàííûõ ðåøåíèé óðàâíåíèé Âëàñîâà è
Ìàêñâåëëà. "Âíóòðåííÿÿ"÷àñòü ìàãíèòîñôåðû ÿâëÿåòñÿ çàäàííûì
èñòî÷íèêîì ðàñïðåäåëåííîé íàìàãíè÷åííîñòè ñ ìàãíèòîäèïîëüíûì
è òîðîèäàëüíûì ìîìåíòàìè. Çàäàííûé èçâíå ïîòîê ãîðÿ÷åé áåñ-
ñòîëêíîâèòåëüíîé ïëàçìû - ñîëíå÷íûé âåòåð (ÑÂ), õàðàêòåðèçóåòñÿ
ôóíêöèåé ðàñïðåäåëåíèÿ ÷àñòèö (ÔÐ×) ïî ñêîðîñòÿì ïðîèçâîëü-
íîé ôîðìû. Â êîíöåïöèè ×åïìåíà ïîòîê ÿâëÿåòñÿ íåçàìàãíè÷åííîé
ïëàçìîé è ïðîöåññ ôîðìèðîâàíèÿ ìàãíèòîñôåðû ñâÿçàí ñ âîçáóæäå-
íèåì èíäóêöèîííûõ ýëåêòðîìàãíèòíûõ (ý.ì.) ïîëåé íà îñíîâå øèðî-
êîïîëîñíîãî ÷åðåíêîâñêîãî ðåçîíàíñà ïîëåé èñòî÷íèêà íàìàãíè÷åí-
íîñòè ñ ÷àñòèöàìè ïîòîêà â ðåæèìå íåïðîçðà÷íîñòè è ïîãëîùåíèÿ.
Ïðè ýòîì ïîëÿ èñòî÷íèêà íàìàãíè÷åííîñòè ñêèíèðóþòñÿ ðåçèñòèâ-
íûìè è äèàìàãíèòíûìè òîêàìè. Ñîîòâåòñòâåííî, âûäåëÿþòñÿ ðåçè-
ñòèâíûé ìàñøòàá àíîìàëüíîãî ñêèíèðîâàíèÿ, ñâÿçàííûé ñ óñêîðå-
íèåì ÷àñòèö èíäóêöèîííûì ýëåêòðè÷åñêèìè ïîëÿìè, ÷òî îáåñïå÷è-
âàåò äèññèïàöèþ è ýôôåêò ìàãíèòíîãî ïåðåñîåäèíåíèÿ, è âûäåëÿ-
åòñÿ äèàìàãíèòíûé ìàñøòàá ñêèíèðîâàíèÿ, ñâÿçàííûé ñ äåéñòâè-
åì ìàãíèòíûõ ïîëåé íà ÷àñòèöó. Îòíîøåíèå äèàìàãíèòíûõ è ðå-
çèñòèâíûõ òîêîâ â ìàãíèòîñôåðå õàðàêòåðèçóåòñÿ ââîäèìûì ýëåê-
òðîìàãíèòíûì ïàðàìåòðîì G äîáðîòíîñòè ïîòîêà, êîòîðûé çàâèñèò
òîëüêî îò ôîðìû ôóíêöèè ðàñïðåäåëåíèÿ ïîòîêà ÑÂ. Ý.ì. ïàðà-
ìåòð G îïðåäåëÿåò ý.ì. "êîñìè÷åñêóþ ïîãîäó"â ÑÂ è ïåðåñòðîéêó
ìàãíèòîñôåðû â äèïîëèçîâííîå ñîñòîÿíèå è îáðàòíî, â ñîñòîÿíèå ñ
õâîñòîì. Àêóñòè÷åñêîå ÷èñëî Ìàõà M îïðåäåëÿåò ñæèìàåìîñòü ÑÂ
ïîòîêà è ôîðìèðîâàíèå óäàðíîé âîëíû. Â êîíöåïöèè Äàíæè ïîòîê
çàìàãíè÷åí âíåøíèì ìàãíèòíûì (ÂÌ) ïîëåì. Ñèòóàöèÿ ñòàíîâèòñÿ
áîëåå ñëîæíîé, ïëàçìà ÌÃÄ ïðîçðà÷íà â øèðîêîé ïîëîñå, ÷òî ïðè-
âîäèò ê ôîðìèðîâàíèþ ïîëÿ ý.ì. èçëó÷åíèÿ ìàãíèòîñôåðû, ðàñïðå-
äåëåííîì ýôôåêòàìè äèñïåðñèè âîëí â àëüâåíîâñêîì êîíóñå. Ïðè
ýòîì, áåçèçëó÷àòåëüíûé ïðîöåññ ôîðìèðîâàíèÿ õâîñòà è äèïîëèçà-
öèè ìàãíèòîñôåðû òåïåðü ñâÿçàí ñ ïðîöåññàìè óçêîïîëîñíîãî èîí-
íîãî öèêëîòðîííîãî àíîìàëüíîãî ñêèíèðîâàíèÿ ïîëåé öèðêóëÿðíîé
ïîëÿðèçàöèè, ñîñòàâëÿþùèõ ñïåêòð èñòî÷íèêà. Äëÿ äàííîãî ïðîöåñ-
ñà ïîëó÷åíû èíûå ìàñøòàáû è áåçðàçìåðíûå ïàðàìåòðû, îïðåäåëÿå-
ìûå ñ ó÷åòîì ÂÌ ïîëÿ. (http://www.vniitf.ru/images/zst/2012/s3/3-
13.pdf).

22



1.20 О влиянии рентгеновских источников на
амплитуду суточных периодов

ОНЧ-излучений

Дружин Г.И., Мельников А.Н., Чернева Н.В.

Институт космофизических исследований и распространения
радиоволн ДВО РАН, Россия

Íà îñíîâå äàííûõ íàáëþäåíèé â ïóíêòàõ "Êàðûìøèíà"è "Ïà-
ðàòóíêà"(Êàì÷àòêà) âûïîëíåí ñïåêòðàëüíûé àíàëèç îãèáàþùåé
åñòåñòâåííîãî ÎÍ×-øóìà äëÿ ÷àñòîò 0,7, 1,2, 5,3 êÃö çà 1997 - 2006
ãã. è èìïóëüñíûõ èçëó÷åíèé (àòìîñôåðèêîâ) â ïîëîñå ÷àñòîò 3 -
60 êÃö çà 2002 - 2006 ãã. Ïîêàçàíî, ÷òî â øóìîâîé è èìïóëüñíîé
ñîñòàâëÿþùèõ èìåþòñÿ ñóòî÷íûå ìàêñèìóìû, ñîâïàäàþùèå ñ
ïåðèîäàìè âðàùåíèÿ Çåìëè îòíîñèòåëüíî Ñîëíöà (1440 ìèí) è
îòíîñèòåëüíî çâåçä (1436 ìèí). Ñäåëàí âûâîä, ÷òî íå òîëüêî ðåíòãå-
íîâñêîå èçëó÷åíèå Ñîëíöà, íî è ðåíòãåíîâñêîå èçëó÷åíèå ãàëàêòèêè
ñïîñîáíî âëèÿòü íà óðîâåíü èîíèçàöèè îáëàñòè D èîíîñôåðû.

1.21 Особенности генерации солнечным
терминатором волновых пакетов,

полученные по данным GPS в течение 2008
г. в различных широтных регионах.

Едемский И.К., Малькова П.Л., Ясюкевич Ю.В.

Институт солнечно-земной физики СО РАН, Россия

Ðàíåå ñ èñïîëüçîâàíèåì èçìåðåíèé âàðèàöèé ïîëíîãî ýëåê-
òðîííîãî ñîäåðæàíèÿ (ÏÝÑ) íàìè áûëî çàôèêñèðîâàíî, ÷òî
ïðîõîæäåíèå ñîëíå÷íîãî òåðìèíàòîðà (ÑÒ) âûçûâàåò ãåíåðàöèþ
âîëíîâûõ ïàêåòîâ ñðåäíåãî ìàñøòàáà. Áûëî ïîêàçàíî, ÷òî âðåìÿ
ðåãèñòðàöèè âîëíîâûõ ïàêåòîâ ðàçëè÷íî â òå÷åíèå ãîäà è â ðÿäå
ñëó÷àåâ îíè ìîãóò íàáëþäàòüñÿ äî ïðîõîæäåíèÿ ÑÒ. Ïðè ýòîì
íà÷àëî ðåãèñòðàöèè õîðîøî ñîãëàñóåòñÿ ñ ìîìåíòîì ïðîõîæäåíèÿ
òåðìèíàòîðà â ìàãíèòîñîïðÿæåííîé îáëàñòè. Â äàííîì äîêëàäå
ïðåäñòàâëåíû ðåçóëüòàòû íàáëþäåíèÿ âîëíîâûõ ïàêåòîâ â ÏÝÑ ïî
äàííûì ðàçëè÷íûõ øèðîòíûõ ðåãèîíîâ â òå÷åíèå 2008 ã. Ïîêàçàíû
îñîáåííîñòè âàðèàöèé ïàðàìåòðîâ âîëíîâûõ ïàêåòîâ â çàâèñèìîñòè
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îò ãåîìàãíèòíîé øèðîòû. Äëÿ ðåãèîíà ñðåäíèõ øèðîò, â öåëîì,
õàðàêòåðíî ñîãëàñîâàíèå íà÷àëà ðåãèñòðàöèè âîëíîâûõ ïàêåòîâ
ñ ìîìåíòîì ïðîõîæäåíèÿ ÑÒ â îáëàñòè ìàãíèòíîãî ñîïðÿæåíèÿ.
Íàèáîëåå ñèëüíî ðåãèñòðàöèÿ âîëíîâûõ ïàêåòîâ â Ñåâåðíîì ïîëó-
øàðèè îïåðåæàåò ïîÿâëåíèå âå÷åðíåãî ÑÒ â ëåòíåå âðåìÿ, êîãäà
åãî íàêëîí îòíîñèòåëüíî ýêâàòîðà ìàêñèìàëåí. Âåëè÷èíà ýòîãî
îïåðåæåíèÿ ðàñòåò ñ øèðîòîé, ñîõðàíÿÿ ïðè ýòîì ñîãëàñîâàíèå
ñ ìîìåíòîì ïðîõîæäåíèÿ ÑÒ â ìàãíèòîñîïðÿæåííîé îáëàñòè.
Ýôôåêòû âå÷åðíåãî è óòðåííåãî ÑÒ íàèáîëåå ñèëüíî ïðîÿâëÿ-
þòñÿ â ðàçíîå âðåìÿ. Òàê, â ëåòíåå âðåìÿ íà ñðåäíèõ øèðîòàõ
íàèáîëåå âûðàæåí ýôôåêò âå÷åðíåãî òåðìèíàòîðà, â çèìíåå -
óòðåííåãî. Íà ðàñïðåäåëåíèÿõ ÷èñëà âîëíîâûõ ïàêåòîâ â ñèñòåìå
ëîêàëüíîãî âðåìåíè ÑÒ õîðîøî âèäåí ïåðåõîä îò çèìíèõ óñëîâèé
ê ëåòíèì è íàîáîðîò. Ðåçóëüòàòû, ïîëó÷åííûå ïî äàííûì ñòàíöèé
áðàçèëüñêîé ñåòè, íå ïîêàçàëè âûðàæåííîãî ñîãëàñîâàíèÿ íà÷àëà
ãåíåðàöèè âîëíîâûõ ïàêåòîâ â äàííîì ðåãèîíå ñ ïðîõîæäåíèåì
ÑÒ â ìàãíèòîñîïðÿæåííîé îáëàñòè. Ïî-âèäèìîìó, ýòî îáúÿñíÿåòñÿ
ðàñïîëîæåíèåì áîëüøèíñòâà ñòàíöèé äàííîé ñåòè â ðåãèîíå ýêâà-
òîðèàëüíîé àíîìàëèè. Ðàáîòà âûïîëíåíà ïðè ïîääåðæêå ÐÔÔÈ
(ãðàíòû 12-05-31069-à è 12-05-33032-ìîë-à-âåä) è Ìèíèñòåðñòâà
îáðàçîâàíèÿ è íàóêè ÐÔ (ñîãëàøåíèå N8699).

1.22 Токовые слои в магнитосферных хвостах
Земли и Венеры

Зеленый Л.М.1, Артемьев А.В.1, Петрукович А.А.1, Васько И.
Ю.1, Малова Х.В.1,2, Попов В.Ю.1,3

1 Институт космических исследований РАН, Россия
2 Научно-исследовательский институт ядерной физики имени

Д.В. Скобельцына, Россия
3 Московский государственный университет им.

М.В.Ломоносова, Россия

Ìàãíèòîñôåðíûé õâîñò Çåìëè, îáëàñòü íà íî÷íîé ñòîðîíå ñ ñè-
ëîâûìè ëèíèÿìè, âûòÿíóòûìè â íàïðàâëåíèè Ñîëíöå-Çåìëÿ, âîç-
íèêàåò â ðåçóëüòàòå âçàèìîäåéñòâèÿ äèïîëüíîãî ïîëÿ Çåìëè è ïî-
òîêà ñîëíå÷íîãî âåòðà. Âåíåðà æå íå îáëàäàåò ñîáñòâåííûì ìàã-
íèòíûì ïîëåì. Ìåõàíèçì îáðàçîâàíèÿ ìàãíèòîñôåðíîãî õâîñòà Âå-
íåðû àíàëîãè÷åí ìåõàíèçìó, ïðåäëîæåííîìó Àëüôâåíîì äëÿ îáðà-
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çîâàíèÿ ìàãíèòîñôåðíûõ õâîñòîâ êîìåò. Èìåííî, ìàãíèòîñôåðíûé
õâîñò Âåíåðû îáðàçîâàí ñèëîâûìè òðóáêàìè ñîëíå÷íîãî âåòðà, êî-
òîðûå íàãðóæåíû èîíîñôåðíûìè èîíàìè (â îñíîâíîì O+). Íåñìîò-
ðÿ íà îòëè÷èå ìåõàíèçìîâ îáðàçîâàíèÿ õâîñòîâ Çåìëè è Âåíåðû,
òîïîëîãèè ìàãíèòîñôåðíûõ õâîñòîâ âî ìíîãîì ñõîæè. Â îáîèõ ñëó-
÷àÿõ ðå÷ü èäåò î ïëàçìåííûõ êîíôèãóðàöèÿõ ñ ãåîìåòðèåé ñèëîâûõ
ëèíèé, íàïîìèíàþùèõ ðàñòÿíóòóþ ðîãàòêó (�slignshot� geometry).

Êëþ÷åâûì ýëåìåíòîâ ìàãíèòîñôåðíîãî õâîñòà ÿâëÿåòñÿ òîêîâûé
ñëîé (ÒÑ). Ðàâíîâåñíàÿ ñòðóêòóðà è íåóñòîé÷èâîñòè ÒÑ îïðåäåëÿ-
þò âî ìíîãîì äèíàìèêó ìàãíèòîñôåðíîãî õâîñòà. Äàííûå ìíîãî-
ñïóòíèêîâîé ìèññèè Cluster è ìèññèè Venus Express ïîçâîëèëè ïî-
ëó÷èòü èíôîðìàöèþ î ðàâíîâåñíîé ñòðóêòóðå ÒÑ â õâîñòàõ Çåìëè
è Âåíåðû. Îêàçûâàåòñÿ, ÷òî ÒÑ â õâîñòàõ Çåìëè è Âåíåðû èìå-
þò ñõîæóþ ñòðóêòóðó. Ðàâíîâåñíàÿ ñòðóêòóðà ýòèõ ÒÑ ìîæåò áûòü
îïèñàíà â ðàìêàõ ìíîãîêîìïîíåíòíîé ìîäåëè àíèçîòðîïíîãî òîêî-
âîãî ñëîÿ (ATC). Â ìîäåëè ÀÒÑ èîíû (ïðîòîíû è èîíû êèñëîðîäà)
îïèñûâàþòñÿ â êâàçèàäèàáàòè÷åñêîì ïðèáëèæåíèè, à ýëåêòðîíû â
ðàìêàõ ÌÃÄ. Ìîäåëü ATC ïîçâîëÿåò îáúÿñíèòü ìíîãèå íàáëþäàå-
ìûå õàðàêòåðèñòèêè ÒÑ: òîëùèíà ÒÑ, ìíîãîìàñøòàáíàÿ ñòðóêòóðà,
âëîæåííîñòü, áèôóðöèðîâàííîñòü, óñòîé÷èâîñòü ÒÑ.

Õîòÿ ñòðóêòóðà ÒÑ â õâîñòàõ Çåìëè è Âåíåðû ñõîæà â ïî-
ïåðå÷íîì íàïðàâëåíèè, ñòðóêòóðà ìàãíèòîñôåðíûõ õâîñòîâ â
íàïðàâëåíèè Ñîëíöå-Ïëàíåòà âñå æå îòëè÷íà. Â ÷àñòíîñòè õàðàê-
òåðíàÿ äëèíà ìàãíèòîñôåðíîãî õâîñòà Çåìëè (∼ 100 ÷ 200RE )
îïðåäåëÿåòñÿ ïðîöåññîì ïåðåñîåäèíåíèÿ íà äíåâíîé ìàãíèòîïàóçå
è êîíâåêöèåé ðàçîìêíóòûõ ñèëîâûõ ëèíèé íà íî÷íóþ ñòîðîíó.
Â ñëó÷àå Âåíåðû äëèíà õâîñòà (∼ 40RV ) è ñòðóêòóðà õâîñòà â
íàïðàâëåíèè Ñîëíöå-Âåíåðà îïðåäåëÿåòñÿ ýôôåêòîì �ìàãíèòíîé
ðîãàòêè� � ìàãíèòíîå íàòÿæåíèå íàãðóæåííîé ñèëîâîé òðóáêè
ïðèâîäèò ê ýâîëþöèè âûòÿíóòûõ ñèëîâûõ ëèíèé è èõ ïîñòåïåííîìó
ðàñïðÿìëåíèþ.

1.23 Об уровне флуктуаций атмосферного
электрического поля в области периодов

T = 1÷ 100 суток

Клименко В.В., Мареев Е.А., Шаталина М.В.

Институт прикладной физики РАН, Россия
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Îäíîé èç çàäà÷ àòìîñôåðíîãî ýëåêòðè÷åñòâà ÿâëÿåòñÿ ïîèñê âîç-
ìîæíîãî ïðÿìîãî âëèÿíèÿ ñîëíå÷íîé àêòèâíîñòè íà ñîñòîÿíèå ãëî-
áàëüíîé ýëåêòðè÷åñêîé öåïè (ÃÝÖ). Ñâèäåòåëüñòâîì òàêîãî âëèÿ-
íèÿ äîëæíû áûòü êîððåëÿöèè õàðàêòåðèñòèê ÃÝÖ ñ êâàçèïåðèîäè-
÷åñêèìè èëè ñïîðàäè÷åñêèìè ôàêòîðàìè ñîëíå÷íî-çåìíîé ôèçèêè.
Îòñóòñòâèå íà äàííûé ìîìåíò íàäåæíûõ ñâèäåòåëüñòâ òàêîãî âëèÿ-
íèÿ ãîâîðèò î òîì, ÷òî, åñëè ïðÿìîå âîçäåéñòâèå àêòèâíîñòè Ñîëíöà
íà ÃÝÖ è ñóùåñòâóåò, òî îíî ìàëî è ìàñêèðóåòñÿ ôëóêòóàöèÿìè èç-
ìåðÿåìûõ õàðàêòåðèñòèê ÃÝÖ çåìíîãî ïðîèñõîæäåíèÿ.

Â äàííîé ðàáîòå èçó÷àåòñÿ óðîâåíü ôëóêòóàöèé àòìîñôåðíîãî
ýëåêòðè÷åñêîãî ïîëÿ â îáëàñòè î÷åíü äëèííûõ ïåðèîäîâ (T ¿ 1 ñóò.),
íà ôîíå êîòîðîãî, ïðåäïîëîæèòåëüíî, è ìîæíî ïûòàòüñÿ îáíàðó-
æèòü öèêëè÷åñêèå ñâÿçè ñîëíå÷íîé àêòèâíîñòè è ÃÝÖ. Èñïîëüçîâà-
íû çàïèñè ýëåêòðîñòàòè÷åñêèõ ôëþêñìåòðîâ Boltek-EFM-100, ðàç-
íåñåííûõ íà ðàññòîÿíèå 6 êì è óñòàíîâëåííûõ íà çäàíèÿõ Èíñòèòóòà
ïðèêëàäíîé ôèçèêè è Èíñòèòóòà ôèçèêè ìèêðîñòðóêòóð â ÷åðòå ã.
Íèæíåãî Íîâãîðîäà. Àíàëèçèðîâàëèñü íåïðåðûâíûå ðÿäû çíà÷åíèé
ýëåêòðè÷åñêîãî ïîëÿ, à òàêæå ñðåäíåé çà ñóòêè òåìïåðàòóðû âîçäó-
õà ó ïîâåðõíîñòè çåìëè, ñ èþíÿ 2012 ã. ïî ìàðò 2013 ã. Ïðè îáðàáîò-
êå äàííûõ ïðèìåíÿëèñü êîððåëÿöèîííûå è ñïåêòðàëüíûå ìåòîäû è
ìåòîä àäàïòèâíîãî ñïåêòðàëüíîãî àíàëèçà.

Îñíîâíûå ðåçóëüòàòû ñîñòîÿò â ñëåäóþùåì:
Ñïåêòðàëüíàÿ ïëîòíîñòü ôëóêòóàöèé ýëåêòðè÷åñêîãî ïîëÿ â îá-

ëàñòè ïåðèîäîâ 1/100 ñóò. ìîæåò áûòü îïèñàíà ñòåïåííûì çàêîíîì
ñ ïîêàçàòåëåì −0.5; ñðåäíå êâàäðàòè÷íîå îòêëîíåíèå (â øèðîêîé
ïîëîñå ÷àñòîò) 40 ïðîöåíòîâ îò ñðåäíåãî óðîâíÿ ïîëÿ. Ñëàáàÿ çàâè-
ñèìîñòü ñïåêòðàëüíîé ïëîòíîñòè ôëóêòóàöèé ïîëÿ îò ÷àñòîòû àíà-
ëîãè÷íà ÷àñòîòíîé çàâèñèìîñòè ñïåêòðà àòìîñôåðíîé òóðáóëåíòíî-
ñòè, äëÿ êîòîðîé ñòðóêòóðíàÿ ôóíêöèÿ â ýòîé îáëàñòè ïåðèîäîâ
èñïûòûâàåò íàñûùåíèå.

Êîíêðåòíî, ñðåäíå êâàäðàòè÷íûé óðîâåíü ôëóêòóàöèé àòìî-
ñôåðíîãî ýëåêòðè÷åñêîãî ïîëÿ âáëèçè ãàðìîíèêè (1/27 ñóò.) â ïî-
ëîñå (1/30 ñóò.)/(1/24 ñóò.) ñîñòàâëÿåò 12 ïðîöåíòîâ îò ñïîêîéíîãî
ïîëÿ èëè îêîëî 14 Â/ì.

ßâíîé ïðÿìîé êîððåëÿöèè ïîêàçàíèé ôëþêñìåòðîâ ñ òåìïåðàòó-
ðîé íåò, à ñïåêòðàëüíàÿ ïëîòíîñòü äëÿ òåìïåðàòóðû ïàäàåò ïî ñòå-
ïåííîìó çàêîíó áîëåå áûñòðî ñ ïîêàçàòåëåì -1.7. Â òî æå âðåìÿ, â
îòäåëüíûõ ïîëîñàõ âûÿâëÿþòñÿ êâàçèïåðèîäè÷åñêèå êîððåëèðîâàí-
íûå âîçìóùåíèÿ Å è Ò, êîòîðûå î÷åâèäíî ñâÿçàíû ñ õàðàêòåðíûìè
âðåìåíàìè ïåðåíîñà âîçäóøíûõ ìàññ íåçàâèñèìî âëèÿþùèõ íà îáà
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àíàëèçèðóåìûõ ïàðàìåòðà.

1.24 Исследование электрического поля в
Якутске в 2009-2012 гг

Козлов В.И., Муллаяров В.А., Тарабукина Л.Д., Торопов А.А.

Институт космофизических исследований и аэрономии им. Ю.Г.
Шафера СО РАН, Россия

Ïðåäñòàâëåíû ðåçóëüòàòû ýêñïåðèìåíòàëüíûõ èññëåäîâàíèé
ýëåêòðè÷åñêîãî ïîëÿ îêîëî çåìíîé ïîâåðõíîñòè ñ ïîìîùüþ ýëåê-
òðîñòàòè÷åñêîãî ôëþêñìåòðà çà ïåðèîä 2009-2012 ãã. Ïðèâåäåíû
ñóòî÷íûå è ñåçîííûå âàðèàöèè â ïåðèîäû ñïîêîéíîé ïîãîäû.
Ïîêàçàíû îñîáåííîñòè ïîâåäåíèÿ ýëåêòðè÷åñêîãî ïîëÿ â ïåðè-
îäû çèìíèõ òóìàíîâ. Ïðîàíàëèçèðîâàíû õàðàêòåðèñòèêè ãðîç,
ïîëó÷åííûå ñ ïîìîùüþ ðåãèñòðàöèè ýëåêòðîñòàòè÷åñêîãî ïîëÿ
â ã. ßêóòñêå çà ðàññìàòðèâàåìûå 4 ãîäà. Ðàññìîòðåíû âàðèàöèè
ïîêàçàíèé íåéòðîííîãî ìîíèòîðà âî âðåìÿ ãðîçîâûõ ÿâëåíèé.

1.25 К вопросу математического моделирования
электрокинетических явлений в облачной

среде

Кумыков Т.С.

Научно-исследовательский институт прикладной математики
и автоматизации КБНЦ РАН, Россия

Â äàííîé ðàáîòå ðàññìîòðåí ýôôåêò âîçíèêíîâåíèÿ ðàçíîñòåé
ïîòåíöèàëîâ íà ãðàíèöå ðàçäåëà ôàç âîäà-ëåä ïðè çàìåðçàíèè
âîäû, êîòîðàÿ ñâÿçûâàåòñÿ ñ ïåðåíîñîì çàðÿæåííûõ ïóçûðüêîâ èç
æèäêîé ôàçû â ëåä ïðè çàìåðçàíèè âîäû. Ïîêàçàíî, ÷òî ïóçûðüêè
ãàçà ÿâëÿþòñÿ çàðÿæåííûìè, èõ çàðÿä ïðîïîðöèîíàëåí ðàäèóñó
ïóçûðüêà è ñêà÷êó ïîòåíöèàëà íà ãðàíèöå ðàçäåëà âîäà - âîçäóõ.
Ïðîâåäåí òåîðåòè÷åñêèé ðàñ÷åò ïî îïðåäåëåíèþ çàðÿäà ïóçûðüêà
ïðè åãî âñïëûâàíèè â æèäêîñòè, íàõîäÿùåéñÿ âî âíåøíåì ìàã-
íèòíîì ïîëå. Ðàçðàáîòàí íîâûé ìåòîä ïî îïðåäåëåíèþ âåëè÷èíû

27



çàðÿäà ïóçûðüêà è åãî çíàêà íà îñíîâå ýôôåêòà Õîëëà. Óñòàíîâ-
ëåíî, ÷òî òåîðåòè÷åñêèå ðàñ÷åòû çàðÿäà ïóçûðüêîâ íàõîäÿòñÿ â
õîðîøåì ñîãëàñèè ñ äàííûìè, ïîëó÷åííûìè ýêñïåðèìåíòàëüíî.

1.26 О резонансных свойствах магнитосферы
Земли

Леонович А.С., Мазур В.А.

Институт солнечно-земной физики СО РАН, Россия

Ìàãíèòîñôåðà Çåìëè ôîðìèðóåòñÿ ïðè âçàèìîäåéñòâèè ñîëíå÷-
íîãî âåòðà ñ ãåîìàãíèòíûì ïîëåì è èìååò âèä ïî÷òè ïóñòîé ïîëî-
ñòè ñ î÷åíü ðàçðåæåííîé ïëàçìîé. Ãðàíèöà ìàãíèòîñôåðû - ìàã-
íèòîïàóçà, äîñòàòî÷íî ðåçêàÿ ñî ñòîðîíû íàòåêàþùåãî ñîëíå÷íîãî
âåòðà, ñòàíîâèòñÿ ðàçìûòîé ïðè óäàëåíèè â ñòîðîíó ãåîìàãíèòíîãî
õâîñòà. Òàêîå ñòðîåíèå ìàãíèòîñôåðû ïîñëóæèëî îñíîâàíèåì äëÿ
òîãî, ÷òîáû ðàññìàòðèâàòü ìàãíèòîñôåðó êàê ãèãàíòñêèé ïðèðîä-
íûé ÌÃÄ-ðåçîíàòîð. Ñîáñòâåííûå êîëåáàíèÿ ýòîãî ðåçîíàòîðà ïðî-
ÿâëÿþòñÿ â âèäå ðàçëè÷íûõ òèïîâ ÌÃÄ-êîëåáàíèé - àëüôâåíîâñêèõ
âîëí, à òàêæå áûñòðûõ (ÁÌÇ) è ìåäëåííûõ (ÌÌÇ) ìàãíèòîçâóêî-
âûõ âîëí. Àëüôâåíîâñêèå è ÌÌÇ-âîëíû ðàñïðîñòðàíÿþòñÿ ïðàê-
òè÷åñêè âäîëü ñèëîâûõ ëèíèé ãåîìàãíèòíîãî ïîëÿ. Ïîñêîëüêó âñå
ñèëîâûå ëèíèè îïèðàþòñÿ íà âûñîêîïðîâîäÿùóþ èîíîñôåðó, êîòî-
ðàÿ õîðîøî îòðàæàåò ýòè ÌÃÄ-êîëåáàíèÿ, îíè ôîðìèðóþò ñòîÿ÷èå
âäîëü ñèëîâûõ ëèíèé âîëíû. Àëüôâåíîâñêèå âîëíû - åäèíñòâåííûå
èç ÌÃÄ-êîëåáàíèé, â êîòîðûõ âîçáóæäàåòñÿ êîìïîíåíòà ýëåêòðè-
÷åñêîãî ïîëÿ â íàïðàâëåíèè âäîëü ìàãíèòíûõ ñèëîâûõ ëèíèé. Ýòî
ñîçäàåò âîçìîæíîñòü äëÿ èçìåíåíèÿ ïèò÷-óãëîâîãî ðàñïðåäåëåíèÿ
÷àñòèö ìàãíèòîñôåðíîé ïëàçìû, ÷òî ïðèâîäèò ê èõ âûñûïàíèÿì â
èîíîñôåðó è ôîðìèðîâàíèþ ïîëÿðíûõ ñèÿíèé.

Êàê àëüôâåíîâñêèå, òàê è ÌÌÇ-âîëíû ìîãóò âîçáóæäàòüñÿ â
ìàãíèòîñôåðå ïðè èõ âçàèìîäåéñòâèè ñ áûñòðûì ìàãíèòíûì çâó-
êîì íà ðåçîíàíñíûõ ïîâåðõíîñòÿõ. ÁÌÇ âîëíû ìîãóò ïðîíèêàòü â
ìàãíèòîñôåðó èç ñîëíå÷íîãî âåòðà, èëè ôîðìèðîâàòüñÿ ñäâèãîâûì
òå÷åíèåì íà ìàãíèòîïàóçå ïðè îáòåêàíèè ìàãíèòîñôåðû ñîëíå÷íûì
âåòðîì (íåóñòîé÷èâîñòüþ Êåëüâèíà-Ãåëüìãîëüöà). Èç-çà íåîäíîðîä-
íîñòè ïëàçìû, â ìàãíèòîñôåðå Çåìëè ôîðìèðóþòñÿ îáúåìíûå ðåçî-
íàòîðû äëÿ ÁÌÇ-âîëí, ñîáñòâåííûå ÷àñòîòû êîòîðûõ âûäåëÿþòñÿ
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â íàáëþäàåìûõ ñïåêòðàõ ãåîìàãíèòíûõ ïóëüñàöèé â ñàìîé íèçêî÷à-
ñòîòíîé èõ ÷àñòè. ÌÌÇ-âîëíû, â îòëè÷èå îò àëüôâåíîâñêèõ, îáû÷íî
ñèëüíî çàòóõàþò ïðè âçàèìîäåéñòâèè ñ ôîíîâîé ïëàçìîé. Ýòî äà-
åò âîçìîæíîñòü ïåðåíîñà ìîìåíòà äâèæåíèÿ èç ñîëíå÷íîãî âåòðà â
ìàãíèòîñôåðó ñ ïîòîêîì ÁÌÇ-âîëí è ïîñëåäóþùèì ðåçîíàíñíûì
âîçáóæäåíèåì ÌÌÇ-âîëí, ïåðåäàþùèõ èìïóëüñ ôîíîâîé ìàãíèòî-
ñôåðíîé ïëàçìå. Òàêèì îáðàçîì ìîæåò ñôîðìèðîâàòüñÿ îäíà èç âåò-
âåé ìàãíèòîñôåðíîé êîíâåêöèè â äîëÿõ ãåîìàãíèòíîãî õâîñòà, ïðè-
ìûêàþùèõ ê ìàãíèòîïàóçå.

1.27 Метод моделирования и прогнозирования
ионосферных данных на основе

совмещения вейвлет-преобразования и
моделей

авторегрессии-проинтегрированного
скользящего среднего

Мандрикова О.В.1,2, Глушкова Н.В.1,2, Живетьев И.В.1

1 Институт космофизических исследований и распространения
радиоволн ДВО РАН, Россия

2 Камчатский государственный технический университет,
Россия

Ðàáîòà íàïðàâëåíà íà ñîçäàíèå òåõíîëîãèé è ïðîãðàììíûõ ñè-
ñòåì ïî èçó÷åíèþ âðåìåííîãî õîäà ïàðàìåòðîâ èîíîñôåðû, è âûÿâ-
ëåíèþ àíîìàëèé, âîçíèêàþùèõ â ïåðèîäû èîíîñôåðíûõ âîçìóùå-
íèé. Ïðåäëîæåí ìåòîä ìîäåëèðîâàíèÿ ñïîêîéíîãî (ôîíîâîãî) õîäà
êðèòè÷åñêîé ÷àñòîòû èîíîñôåðû, îñíîâàííûé íà ñîâìåùåíèè êðàò-
íîìàñøòàáíîãî àíàëèçà ñ ìåòîäàìè àâòîðåãðåññèè-ïðîèíòåãðèðî-
âàííîãî ñêîëüçÿùåãî ñðåäíåãî (ÀÐÏÑÑ). Ìåòîä ïîçâîëÿåò âûäåëèòü
õàðàêòåðíûé õîä èîíîñôåðíûõ äàííûõ, ïîñòðîèòü èõ ïðîãíîç ñ øà-
ãîì óïðåæäåíèÿ ïÿòü ÷àñîâ è âûÿâèòü àíîìàëèè, ôîðìèðóþùèåñÿ â
ïåðèîäû èîíîñôåðíûõ âîçìóùåíèé. Ïðèìåíåíèå êðàòíîìàñøòàáíî-
ãî àíàëèçà ïîçâîëÿåò ðàçëîæèòü âðåìåííîé ðÿä íà ñîñòàâëÿþùèå è
óïðîñòèòü ñëîæíóþ ñòðóêòóðó ðåãèñòðèðóåìûõ èîíîñôåðíûõ äàí-
íûõ. Ðàçðàáîòàííûå íà åãî îñíîâå âû÷èñëèòåëüíûå àëãîðèòìû îáåñ-
ïå÷èâàþò âûäåëåíèå èíôîðìàòèâíûõ ñîñòàâëÿþùèõ è ïîäàâëåíèå
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øóìà. Ïîëó÷åííûå ñîñòàâëÿþùèå ìîäåëèðóþòñÿ ÀÐÏÑÑ-ìåòîäàìè.
Ïðîãíîçèðîâàíèå è àíàëèç îñòàòî÷íûõ îøèáîê ìîäåëåé ïîçâîëÿþò
âûÿâèòü àíîìàëèè, ôîðìèðóþùèåñÿ â ïåðèîäû èîíîñôåðíûõ âîç-
ìóùåíèé. Ïðåäëîæåííûé ìåòîä ìîäåëèðîâàíèÿ èîíîñôåðíûõ äàí-
íûõ òàêæå ìîæåò áûòü èñïîëüçîâàí äëÿ ðåøåíèÿ çàäà÷è çàïîëíåíèÿ
ïðîïóñêîâ â äàííûõ, ñ ó÷åòîì èõ ñóòî÷íîãî è ñåçîííîãî õîäà.

Äëÿ îöåíêè ìåòîäà èñïîëüçîâàëèñü äàííûå êðèòè÷åñêîé ÷àñòîòû
èîíîñôåðû ñòàíöèè Ïàðàòóíêà (ï-îâ Êàì÷àòêà, ÈÊÈÐ ÄÂÎ ÐÀÍ),
à òàêæå äàííûå î ïîëíîì ýëåêòðîííîì ñîäåðæàíèè â èîíîñôåðå
íàä Êàì÷àòêîé. Â ïðîöåññå ìîäåëèðîâàíèÿ è àíàëèçà îñòàòî÷íûõ
îøèáîê ïîëó÷åííûõ ìîäåëåé âûäåëåíû îñîáåííîñòè, ñâÿçàííûå ñ
ñîëíå÷íîé àêòèâíîñòüþ, à òàêæå âîçíèêàþùèå â ïåðèîäû ñèëüíûõ
çåìëåòðÿñåíèé íà Êàì÷àòêå.

1.28 Исследование вертикальной стратификации
фонового наполнения стратосферы
аэрозоля над Томском в 2010-11гг.,

выполненные на лидарной станции ИОА
СО РАН.

Маричев В.Н.

Институт оптики атмосферы имени В.Е. Зуева СО РАН,
Россия

Àíàëèçèðóþòñÿ ýêñïåðèìåíòàëüíûå äàííûå ïî èçìåí÷èâîñòè
âåðòèêàëüíî-âðåìåííîé ñòðóêòóðû àýðîçîëÿ, ïîëó÷åííûå íà ëèäàð-
íîì êîìïëåêñå ìàëîé ñòàíöèè âûñîòíîãî çîíäèðîâàíèÿ àòìîñôåðû
ÈÎÀ ÑÎ ÐÀÍ çà ïåðèîä 2010-2011 ãã. Õàðàêòåðíîé îñîáåííîñòüþ
óêàçàííîãî ïåðèîäà áûëî ïðàêòè÷åñêîå îòñóòñòâèå âóëêàíè÷åñêîé
àêòèâíîñòè ñ âûáðîñàìè â ñòðàòîñôåðó. Ïîýòîìó âîçíèêëà âîçìîæ-
íîñòü äëÿ èçó÷åíèÿ ïîâåäåíèÿ âåðòèêàëüíîé ñòðóêòóðû ôîíîâîãî
àýðîçîëÿ â ñòðàòîñôåðå ïîìåñÿ÷íî çà îòäåëüíûå íî÷è â òå÷åíèå
äâóõ ëåò. Ïî ðåçóëüòàòàì àíàëèçà âûÿâëåíû îòëè÷èÿ âåðòèêàëü-
íîé ñòðàòèôèêàöèè àýðîçîëÿ ìåæäó 2010 è 2011 ã. Äëÿ 2010 ã.
ìàêñèìàëüíîå àýðîçîëüíîå íàïîëíåíèå îòìå÷àëîñü â ÿíâàðå äî
âûñîò 30 êì, ñ ôåâðàëÿ íà÷èíàëîñü åãî óáûâàíèå äî ïðàêòè÷åñêîãî
èñ÷åçíîâåíèÿ â ìàðòå-àâãóñòå, à ñ ñåíòÿáðÿ ïðîèñõîäèë óñòîé÷èâûé
ðîñò. Â 2011 ã. íàáëþäàëîñü áîëåå èíòåíñèâíîå è ïðîäîëæèòåëüíîå
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àýðîçîëüíîå íàïîëíåíèå ñòðàòîñôåðû. Òàê, âûñîòà ïðîòÿæåííî-
ñòè àýðîçîëüíîé êîìïîíåíòû â ÿíâàðå-ìàðòå äîñòèãàëà 40 êì,
îòñóòñòâèå àýðîçîëÿ â ñòðàòîñôåðå îãðàíè÷èëîñü òðåìÿ ìåñÿöàìè
(ìàé-èþëü).

1.29 Анализ потенциальных возможностей
лидарных измерений плотности воздуха в

средней атмосфере

Маричев В.Н., Бочковский Д.А.

Институт оптики атмосферы имени В.Е. Зуева СО РАН,
Россия

Â ðàáîòå íà îñíîâå ÷èñëåííûõ ðàñ÷åòîâ ïðîâåäåí àíàëèç ïî-
òåíöèàëüíûõ âîçìîæíîñòåé ëèäàðíûõ èçìåðåíèé ïëîòíîñòè àòìî-
ñôåðû â ñðåäíåé àòìîñôåðå. Âû÷èñëåíèÿ ïðîâîäèëèñü äëÿ ëèäàðà
ñ äîñòàòî÷íî óìåðåííûìè òåõíè÷åñêèìè õàðàêòåðèñòèêàìè: ïåðå-
äàò÷èê: òâåðäîòåëüíûé Nd: YAG-ëàçåð ñ äëèíîé âîëíû èçëó÷åíèÿ
532 íì, ýíåðãèåé èìïóëüñà 0.8Äæ, ÷àñòîòîé ïîñûëîê 20Ãö. Ïðèåì-
íàÿ ñèñòåìà: ãëàâíîå çåðêàëî ðàäèóñîì 0.3 è 0.5 ì, ïîëå çðåíèÿ 0.1
è 1ìðàä, ñïåêòðàëüíàÿ øèðèíà ñâåòîôèëüòðà - 0.5, 1 è 10íì. Âðå-
ìÿ íàêîïëåíèÿ ñèãíàëà - 10ìèí ïðè ïðîñòðàíñòâåííîì ðàçðåøåíèè
1 êì. Ðàññìàòðèâàëèñü òðè âàðèàíòà çîíäèðîâàíèÿ: ñ óðîâíÿ Çåì-
ëè, ñ áîðòà ñàìîëåòà (âûñîòà ïîëåòà 10êì ) è ñ ñåãìåíòà ÌÊÑ èç
êîñìîñà ñ âûñîòîé îðáèòû 414 êì. Ïîêàçàíî, ÷òî íà óðîâíå ñòàí-
äàðòíîãî îòêëîíåíèÿ 10% äëÿ íàèëó÷øåãî âàðèàíòà - ñàìîëåòíî-
ãî äîñòèæèìû âûñîòû : 40-65 êì - äíåì, 50-70 - â ñóìåðêàõ, 55-80
- íî÷üþ. Ïðè íàáëþäåíèÿõ èç êîñìîñà çà ñ÷åò áîëüøîãî óäàëåíèÿ
êîñìè÷åñêîãî àïïàðàòà îò îáúåêòà çîíäèðîâàíèÿ ïîäîáíûå ïîêàçà-
òåëè ñàìûå íèçêèå:33-55 êì - äåíü, 45-67 - íî÷ü. Ïðè íàçåìíûõ èç-
ìåðåíèÿõ äèàïàçîíû äîñòèæèìûõ âûñîò çàíèìàþò ïðîìåæóòî÷íîå
ïîëîæåíèå.
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1.30 Поведение вертикального распределения
температуры и плотности воздуха в

средней атмосфере над Томском во время
стратосферных потеплений и спокойные

периоды.

Маричев В.Н., Бочковский Д.А.

Институт оптики атмосферы имени В.Е. Зуева СО РАН,
Россия

Â ðàáîòå ïðîâåäåí àíàëèç âëèÿíèÿ çèìíèõ ñòðàòîñôåðíûõ ïî-
òåïëåíèé (ÑÏ) íà îñîáåííîñòè âåðòèêàëüíîãî ðàñïðåäåëåíèÿ òåì-
ïåðàòóðû è ïëîòíîñòè âîçäóõà â ñðåäíåé àòìîñôåðå íàä Òîìñêîì.
Ðàññìîòðåíû âíåçàïíûå ÑÏ çèì 2009/10, 10/11 è 11/12 ãîäîâ è ëåò-
íèå ïåðèîäû 2010-12ãã. ñ óñòîé÷èâûì âåðòèêàëüíûì ðàñïðåäåëåíèåì
òåìïåðàòóðû. Ïîêàçàíî, ÷òî äëÿ âîçìóùåííûõ óñëîâèé, âûçâàííû-
ìè ÑÏ, îòêëîíåíèÿ òåìïåðàòóðû è ïëîòíîñòè âîçäóõà îò ñðåäíèõ
çíà÷åíèé èäóò â ïðîòèâîôàçå. Èõ ìàêñèìàëüíàÿ àìïëèòóäà íàáëþ-
äàåòñÿ íà âûñîòàõ 35-40êì è ìîæåò äîñòèãàòü +30% äëÿ òåìïåðà-
òóðû è -30% äëÿ ïëîòíîñòè. Ïðè ñïîêîéíûõ óñëîâèÿõ â ëåòíèå ìå-
ñÿöû îòêëîíåíèÿ òåìïåðàòóðû íàõîäÿòñÿ â îñíîâíîì êîðèäîðå - 6%
÷ +8%, à ïëîòíîñòè âîçäóõà - 8%÷15%.

1.31 Лидарные исследования проявлений
внезапных стратосферных потеплений над

Томском зим 2010/11 и 2011/12гг.

Маричев В.Н.

Институт оптики атмосферы имени В.Е. Зуева СО РАН,
Россия

Îòñëåæåíû ïðîÿâëåíèÿ çèìíåãî ñòðàòîñôåðíîãî ïîòåïëåíèÿ
(ÑÏ) 2010/11?ãã. è 2011/12?ãã. (ÿíâàðü), ôàçû ïåðåõîäà âîçìóùåí-
íîãî âåðòèêàëüíîãî ðàñïðåäåëåíèÿ òåìïåðàòóðû (ÂÐÒ) ê ñòàáèëüíî-
ìó ñîñòîÿíèþ (ôåâðàëü-ìàðò), ñòàáèëèçàöèÿ ÂÐÒ (àïðåëü-íîÿáðü).
Îáà ñòðàòîñôåðíûõ ïîòåïëåíèÿ îòíîñèëèñü ê ìèíîðíîìó òèïó, ïðè
êîòîðûõ íå ïðîèñõîäèëà ïåðåñòðîéêà öèðêóëÿöèè âîçäóøíûõ ìàññ â
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ñòðàòîñôåðå1. Çèìíåå ïîòåïëåíèå 2010/11ãã. îòìå÷àëîñü â ÿíâàðå ñ
íåçíà÷èòåëüíûìè ïîëîæèòåëüíûìè îòêëîíåíèÿìè òåìïåðàòóðû îò
ñðåäíåìåñÿ÷íûõ çíà÷åíèé â åãî ïåðâîé äåêàäå è çàòåì äâóìÿ ìàê-
ñèìóìàìè 14 è 15 ÿíâàðÿ íà âûñîòå 30-40êì ñ îòêëîíåíèåì äî 45Ê.
Íà÷àëî ÑÏ 2011/12ãã. èç ëèäàðíûõ èçìåðåíèé áûëî çàôèêñèðîâàíî
26 äåêàáðÿ è ïðîäîëæàëîñü äâå äåêàäû ÿíâàðÿ 2012ã. Ìàêñèìàëüíîå
ðàçâèòèå ÑÏ ïðîèñõîäèëî â êîíöå äåêàáðÿ 2011 - ïåðâîé äåêàäå ÿí-
âàðÿ. Íàèáîëüøèå îòêëîíåíèÿ òåìïåðàòóðû íàõîäèëèñü íà óðîâíå
40-60Ê â èíòåðâàëå âûñîò 35-45êì.
1(http://www.geo.fu-berlin.de/en/met/ag/strat/index.html)

1.32 Лидарные измерения плотности воздуха в
средней атмосфере. Моделирование
потенциальных возможностей в

УФ-области спектра

Маричев В.Н., Бочковский Д.А.

Институт оптики атмосферы имени В.Е. Зуева СО РАН,
Россия

Â ðàáîòå âûïîëíåí àíàëèç îöåíêè ïîãðåøíîñòåé ëèäàðíûõ
èçìåðåíèé ïëîòíîñòè ñðåäíåé àòìîñôåðû. Ðàññìàòðèâàëñÿ óñòàíîâ-
ëåííûé íà Ìåæäóíàðîäíîé êîñìè÷åñêîé ñòàíöèè (ÌÊÑ) ëèäàð. Â
êà÷åñòâå ïåðåäàò÷èêà ëèäàðà áûë âçÿò òâåðäîòåëüíûé Nd:YAG �
ëàçåð ñ èçëó÷åíèåì íà 3 è 4 ãàðìîíèêàõ ñ äëèíàìè âîëí 353 è 266
íì. Ðàñ÷åòû ïðîâåäåíû äëÿ ëèäàðà ñ óìåðåííûìè ïàðàìåòðàìè:
ýíåðãèÿ èìïóëüñà 0.4Äæ (353íì) è 0.2Äæ (266íì), ÷àñòîòà ïîñûëîê
20Ãö, âðåìÿ íàêîïëåíèÿ 60 ñ, ðàäèóñ ïðèåìíûõ çåðêàë 0.3 è 0.5 ì.,
ïîëå çðåíèÿ ïðèåìíîãî òåëåñêîïà 1 è 0.1 ìðàä, ïîëîñà ïðîïóñêàíèÿ
ñâåòîôèëüòðîâ 0.5, 1 è 10 íì, ïðîñòðàíñòâåííîå ðàçðåøåíèå 1êì.
Ðåçóëüòàòû àíàëèçà ïîêàçàëè, ÷òî ñ èçëó÷åíèåì íà äëèíå âîëíû
353 íì â çàâèñèìîñòè îò ïàðàìåòðîâ ëèäàðà íà óðîâíå 10% ïîãðåø-
íîñòè èçìåðåíèé ìîæíî îõâàòèòü äèàïàçîí âûñîò â ñðåäíåì îò 75
êì â íî÷íîå âðåìÿ è îò 55 â äíåâíîå äî 10 êì (íèæå ðàñ÷åòû íå
ïðîâîäèëèñü). Ïðè ðàáîòå ñ èçëó÷åíèåì íà 266 íì íà óðîâíå 10%
ïîãðåøíîñòè óäàåòñÿ ïðîäâèíóòüñÿ äî ãðàíèöû âåðõíåé ìåçîñôåðû
90 êì è ïðîíèêíóòü âãëóáü àòìîñôåðû äî âûñîòû 38 êì. Òàêèì
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îáðàçîì, èñïîëüçîâàíèå äâóõ ãàðìîíèê ïîçâîëèò îñâîèòü äèàïàçîí
âûñîò èçìåðåíèé ïëîòíîñòè âîçäóõà ñ áîðòà ÌÊÑ ñ 90 êì äî
òðîïîñôåðû.

1.33 Частицы высоких энергий и атмосферные
процессы

Миронова И.А.

Санкт-Петербургский государственный университет,
Институт Физики, Россия

Îñíîâíûì èñòî÷íèêîì èîíèçàöèè ñðåäíåé è íèæíåé àòìîñôå-
ðû Çåìëè ÿâëÿþòñÿ ýíåðãè÷íûå ÷àñòèöû, ïðèõîäÿùèå èç êîñìî-
ñà. Îáû÷íî ýòî èîíèçàöèÿ îò êîñìè÷åñêèõ ëó÷åé, êîòîðûå âñåãäà
ïðèñóòñòâóþò â àòìîñôåðå. Îäíàêî â ñëó÷àå î÷åíü ñèëüíûõ ñîë-
íå÷íûõ âñïûøåê, ñîëíå÷íûå ýíåðãè÷íûå ÷àñòèöû (SEP) ìîãóò äî-
ñòèãàòü ñðåäíèé/íèæíåé àòìîñôåðû, óâåëè÷èâàÿ ñêîðîñòü èîíèçà-
öèè äî íåñêîëüêèõ ïîðÿäêîâ â ïîëÿðíûõ øèðîòàõ. Òåìàòè÷åñêèå
èññëåäîâàíèÿ ñîëíå÷íûõ ïðîòîííûõ ñîáûòèé ñ ðàçëè÷íûìè ýíåðãè-
ÿìè ÷àñòèö, è èõ âëèÿíèå íà ðàçëè÷íûå àòìîñôåðíûå ïàðàìåòðû,
íàïðàâëåíû íà îöåíêó ðîëè âëèÿíèÿ ñîëíå÷íûõ (SEP) è ãàëàêòè-
÷åñêèõ (GCR) ÷àñòèö íà ìèêðîôèçè÷åñêèå ïðîöåññû ïîëÿðíîé àò-
ìîñôåðû. Îòäåëüíûå èññëåäîâàíèÿ ýêñòðåìàëüíûõ SEP ïîêàçàëè
âîçìîæíûé âêëàä ïîñëåäíèõ â åñòåñòâåííûå âàðèàöèè ñîäåðæàíèÿ
àýðîçîëÿ. Òåì íå ìåíåå, ýôôåêò äîïîëíèòåëüíîé èîíèçàöèè îêðóæà-
þùåãî âîçäóõà â îáðàçîâàíèè àýðîçîëÿ ÿâëÿåòñÿ íåçíà÷èòåëüíûì,
ïî ñðàâíåíèþ ñ âëèÿíèåì òåìïåðàòóðû, è ìîæåò èìåòü ìåñòî òîëüêî
â õîëîäíûõ ïîëÿðíûõ àòìîñôåðíûõ óñëîâèÿõ.
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1.34 Двухпунктовый мониторинг
сейсмоактивных областей в Камчатском
регионе с помощью сигналов грозовых

разрядов

Муллаяров В.А.1, Аргунов В.В.1, Абзалетдинова Л.М.1,
Мельников А.Н.2, Дружин Г.И.2

1 Институт космофизических исследований и аэрономии им.
Ю.Г.Шафера СО РАН, Россия

2 Институт космофизических исследований и распространения
радиоволн ДВО РАН, Россия

Ðàññìîòðåíû ìåòîäèêà è ïðåäâàðèòåëüíûå ðåçóëüòàòû ìîíèòî-
ðèíãà ñåéñìîàêòèâíûõ îáëàñòåé â Êàì÷àòñêîì ðåãèîíå ïî íàáëþ-
äåíèÿì â äâóõ ïóíêòàõ ýëåêòðîìàãíèòíûõ ñèãíàëîâ ãðîçîâûõ ðàç-
ðÿäîâ - àòìîñôåðèêîâ. Îäèí ïóíêò íàáëþäåíèÿ ðàñïîëàãàåòñÿ â
îêðåñòíîñòè ßêóòñêà, â êîòîðîì àíàëèçèðóþòñÿ ñèãíàëû àòìîñôå-
ðèêîâ îò ãðîçîâûõ èñòî÷íèêîâ ñ äàëüíîñòåé 2000-12000 êì, ïðîõîäÿ-
ùèå íàä Êàì÷àòñêèì ðåãèîíîì. Â íåêîòîðûõ ñëó÷àÿõ äëÿ ïîâûøå-
íèÿ òî÷íîñòè èçìåðåíèé äîïîëíèòåëüíî èñïîëüçóþòñÿ äàííûå íà-
áëþäåíèé â ã. Íåðþíãðè. Ðàññìàòðèâàþòñÿ àìïëèòóäíûå âàðèàöèè
ñèãíàëîâ, îáóñëîâëåííûå ñåéñìè÷åñêèìè âîçìóùåíèÿìè â íèæíåé
èîíîñôåðå. Âòîðîé ïóíêò ðàñïîëàãàåòñÿ íà Êàì÷àòêå â ñ. Ïàðàòóí-
êà (ñò. Êàðûìøèíà), â êîòîðîì àíàëèçèðóþòñÿ "ìåñòíûå" ýëåêò-
ðîìàãíèòíûå ñèãíàëû è äàëüíèå, ñîîòâåòñòâóþùèå ïåðâûì çîíàì
Ôðåíåëÿ íà Êàì÷àòñêîé ÷àñòè òðàññû ðàñïðîñòðàíåíèÿ àòìîñôåðè-
êîâ îò ãðîçîâûõ èñòî÷íèêîâ äî ñò. ßêóòñê. Òàêàÿ ïàðà ïðèåìíûõ
ïóíêòîâ ïîçâîëÿåò îáúåäèíèòü âîçìîæíîñòè äâóõ ìîíèòîðèíãîâûõ
ìåòîäîâ îáíàðóæåíèÿ ñåéñìè÷åñêèõ ñîáûòèé è èõ ïðåäâåñòíèêîâ â
Êàì÷àòñêîì ðåãèîíå.
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1.35 Вариации метеорологических и
атмосферно-электрических величин в
дымах от мощных лесных пожаров

Нагорский П.М.1, Ипполитов И.И.1, Кабанов М.В.1,
Пхалагов Ю.А.2, Смирнов С.В.1

1 Институт мониторинга климатических и экологических
систем СО РАН, Россия

2 Институт оптики атмосферы им. В.Е. Зуева СО РАН, Россия

Ýêñòðåìàëüíûå ïîãîäíûå óñëîâèÿ, ñëîæèâøèåñÿ â ëåòíèé ïåðè-
îä íà òåððèòîðèè åâðîïåéñêîé ÷àñòè Ðîññèè â 2002 è 2010 ãã. è íà
òåððèòîðèè Ñèáèðè â 2004 è 2012 ãã. ïðèâåëè ê ïîÿâëåíèþ áîëü-
øîãî êîëè÷åñòâà ëåñíûõ è òîðôÿíûõ ïîæàðîâ, ñîïðîâîæäàâøèõñÿ
ñèëüíåéøèì çàäûìëåíèåì àòìîñôåðû.

Òå îñîáûå ñèòóàöèè, êîòîðûå ñêëàäûâàþòñÿ â äûìîâîì ñìîãå
îò ëåñíûõ ïîæàðîâ, îòíîñÿòñÿ ê ÷èñëó íåäîñòàòî÷íî èçó÷åííûõ â
÷àñòè âàðèàöèé ýëåêòðè÷åñêèõ ïàðàìåòðîâ ïðèçåìíîé àòìîñôåðû.
Ïðè ëåñíûõ ïîæàðàõ â Òîìñêîé îáëàñòè â 2004 ãîäó áûëî îáíà-
ðóæåíî ñëåäóþùåå. Ñ óñèëåíèåì çàäûìëåíèÿ (ñ óâåëè÷åíèåì êîí-
öåíòðàöèè äûìîâûõ ÷àñòèö) íàïðÿæåííîñòü ýëåêòðè÷åñêîãî ïîëÿ â
ïðèçåìíîì ñëîå óìåíüøàåòñÿ ñ 200 äî 30-60 Â/ì. Äåòàëüíûå èññëå-
äîâàíèÿ ýòèõ ïðîöåññîâ áûëè ïðîâåäåíû ïðè äëèòåëüíûõ ëåñíûõ
ïîæàðàõ â Ñèáèðè ëåòîì 2012 ãîäà.

Â äîêëàäå ïðåäñòàâëåíû ðåçóëüòàòû ýòèõ èññëåäîâàíèé. Àíàëèç
äàííûõ ìîíèòîðèíãà àòìîñôåðíî-ýëåêòðè÷åñêèõ ïàðàìåòðîâ âî âðå-
ìÿ ìàêñèìàëüíûõ êîíöåíòðàöèé äûìîâîãî àýðîçîëÿ â ïðèçåìíîì
ñëîå îò óäàëåííûõ ëåñíûõ ïîæàðîâ ïîçâîëèë âïåðâûå îáíàðóæèòü
ýôôåêò ñóòî÷íûõ èíâåðñèé íàïðÿæåííîñòè ýëåêòðè÷åñêîãî ïîëÿ ñ
êîëåáàíèÿìè îò 300 è áîëåå Â/ì â äíåâíûõ óñëîâèÿõ äî -300 Â/ì
íî÷üþ. Îáíàðóæåííûé ýôôåêò ïî ñóòî÷íîé âàðèàöèè ýëåêòðè÷å-
ñêîãî ïîëÿ â ïðèçåìíîì ñëîå âûäåëÿåòñÿ èç èçâåñòíûõ òåì, ÷òî îí
óñòàíîâëåí ïðè äûìîâîì ñìîãå îò ëåñíûõ ïîæàðîâ, ÷àñòî è íàäîë-
ãî îõâàòûâàþùèõ áîëüøèå òåððèòîðèè ìíîãèõ ðåãèîíîâ. Ïðåäëà-
ãàåìàÿ èíòåðïðåòàöèÿ ýòîãî ýôôåêòà íå ïðîòèâîðå÷èò èçâåñòíîé
äèôôóçèîííî-êèíåòè÷åñêîé ìîäåëè èîííîé çàðÿäêè àýðîçîëÿ.
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1.36 Оценки состояния и динамики D-области
ионосферы космическими радиосредствами

Нагорский П.М., Зуев В.В.

Институт мониторинга климатических и экологических
систем СО РАН, Россия

Îáëàñòü D, êàê íè îäíà äðóãàÿ îáëàñòü èîíîñôåðû, ÿâëÿåòñÿ
íåäîñòàòî÷íî èññëåäîâàííîé. Ýòî îáóñëîâëåíî êàê åå ñîñòàâîì (îò-
ðèöàòåëüíûå èîíû, êëàñòåðíûå èîíû) è äèíàìèêîé (àýðîëîãè÷åñêèå
è ìåòåîðîëîãè÷åñêèå ôàêòîðû, èîíèçàöèÿ ñîëíå÷íûìè è ãàëàêòè÷å-
ñêèìè êîñìè÷åñêèìè ëó÷àìè), òàê è îòñóòñòâèåì ìåòîäîâ, ïîçâîëÿ-
þùèõ âåñòè ðåãóëÿðíûé ìîíèòîðèíã â ïëàíåòàðíîì ìàñøòàáå.

Â äîêëàäå ïðåäëîæåí è îáñóæäàåòñÿ ìåòîä îöåíêè ñîñòîÿíèÿ D-
îáëàñòè è îñíîâàíèÿ E-îáëàñòè èîíîñôåðû êîñìè÷åñêèìè ñðåäñòâà-
ìè, îñíîâàííûé íà àíàëèçå äèôôåðåíöèàëüíîãî ïîãëîùåíèÿ ðàäèî-
âîëí îáûêíîâåííîé è íåîáûêíîâåííîé ïîëÿðèçàöèé â íèæíåé èîíî-
ñôåðå. Ïðîâåäåí ìîäåëüíûé àíàëèç äàííûõ ñïóòíèêîâîãî èîíîñôåð-
íîãî çîíäèðîâàíèÿ â ïîëîñå ÷àñòîò, ïðåâûøàþùèõ ÷àñòîòó îòñå÷êè
fõF2.

Íà îñíîâå ìîäåëüíîãî àíàëèçà äàííûõ ñïóòíèêîâîãî èîíîñôåð-
íîãî çîíäèðîâàíèÿ â ïîëîñå ÷àñòîò, ïðåâûøàþùèõ ÷àñòîòó îòñå÷êè
fxF2, ïîêàçàíà ïåðñïåêòèâíîñòü èñïîëüçîâàíèÿ ýòîé ïîëîñû ÷àñòîò
çîíäèðîâàíèÿ äëÿ ãëîáàëüíîãî êîíòðîëÿ ñîñòîÿíèÿ D-îáëàñòè èîíî-
ñôåðû.

Íàëè÷èå îòðàæàþùåé ïîâåðõíîñòè (çåìëè) íå òðåáóåò óâåëè÷å-
íèÿ ìîùíîñòè áîðòîâîãî ïåðåäàò÷èêà èîíîçîíäà, à ðàñïîëîæåíèå
àïïàðàòóðû íà ñïóòíèêå ïîçâîëÿåò îñóùåñòâèòü îïåðàòèâíûé ìîíè-
òîðèíã D-îáëàñòè, ðàñïîëîæåííîé íàä ñåéñìîàêòèâíûìè ðåãèîíàìè
ïëàíåòû.

1.37 Исследование динамики
высоковозбужденных состояний атомов

верхней атмосферы

Непомнящий Ю.А., Пережогин А.С., Шевцов Б.М.

Институт космофизических исследований и распространения
радиоволн ДВО РАН, Россия
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Âûñîêîâîçáóæäåííûå àòîìû â âåðõíåé àòìîñôåðå âûçûâàþò èí-
òåðåñ øèðîêîãî êðóãà ñïåöèàëèñòîâ. Íà ñåãîäíÿøíèé äåíü îíè îñòà-
þòñÿ ìàëî èçó÷åííûì ÿâëåíèåì.

Â ðàáîòå ïðåäñòàâëåíû ïåðâûå ðåçóëüòàòû ýêñïåðèìåíòàëüíîãî
èññëåäîâàíèÿ äèíàìèêè âîçáóæäåííûõ àòîìîâ âåðõíåé àòìîñôåðû
ñ ïîìîùüþ ñïåêòðîàíàëèçàòîðà. Ïîëó÷åíû ëèíèè ñïåêòðà àòîìîâ
êèñëîðîäà. Ñîïîñòàâëåíû ðåçóëüòàòû íàáëþäåíèÿ èîíîçîíäà è
êàìåðû íî÷íîãî íåáà ñ ïîëó÷åííûìè äàííûìè.

1.38 Вертикальные температурные вариации в
зимней атмосфере над Якутском по
данным оптических измерений

Николашкин С.В., Аммосов П.П., Игнатьев В.М., Титов С.В.,
Колтовской И.И., Решетников А.А.

Институт космофизических исследований и аэрономии им. Ю.Г.
Шафера СО РАН, Россия

Ïðåäñòàâëåíû ðåçóëüòàòû îäíîâðåìåííûõ èçìåðåíèé òåìïåðà-
òóðû àòìîñôåðû îò 0 äî 100 êì ëèäàðíûì, ñïåêòðîìåòðè÷åñêèì è
èíòåðôåðîìåòðè÷åñêèìè ìåòîäàìè â çèìíåå âðåìÿ 2008 ã. â ßêóò-
ñêå. Ïîêàçàíî, ÷òî ñòðóêòóðà âåðòèêàëüíîãî ïðîôèëÿ òåìïåðàòóðû
âî âðåìÿ ñòðàòîñôåðíîãî ïîòåïëåíèÿ èñïûòûâàåò ïðîòèâîôàçíûå
âàðèàöèè è îïðåäåëÿåòñÿ ðàñïðîñòðàíåíèåì ââåðõ ïëàíåòàðíûõ
âîëí.

1.39 Атмосферно-электрический критерий
аэрозольного и радиоактивного загрязнения

атмосферы

Панчишкина И.Н., Петров А.И., Петрова Г.Г.

Южный федеральный университет, Россия

Â ðàáîòå îáñóæäàåòñÿ ìåòîä êîíòðîëÿ àýðîçîëüíîãî è ðà-
äèîàêòèâíîãî çàãðÿçíåíèÿ àòìîñôåðû íà îñíîâå èñïîëüçîâàíèÿ
ýêñïåðèìåíòàëüíûõ äàííûõ î êîíöåíòðàöèè ëåãêèõ èîíîâ è îáúåì-
íîé àêòèâíîñòè ðàäîíà-222 â ïðèçåìíîì ñëîå àòìîñôåðå. Èññëåäóÿ
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õàðàêòåð çàâèñèìîñòè ìåæäó ýòèìè âåëè÷èíàìè ìîæíî ñóäèòü
êàê î ïðèñóòñòâèè àýðîçîëåé â àòìîñôåðå, òàê è î ïðèâíåñåíèè
â àòìîñôåðíûé âîçäóõ íåõàðàêòåðíûõ äëÿ åñòåñòâåííûõ óñëîâèé
ðàäèîíóêëèäîâ. Ïðîâåäåí ñðàâíèòåëüíûé àíàëèç äàííûõ, ïîëó÷åí-
íûõ â êîìïëåêñíûõ ýêñïåäèöèÿõ, ïðîâîäèìûõ â òå÷åíèå ðÿäà ëåò
â ã. Ðîñòîâå-íà-Äîíó, â íåñêîëüêèõ ïóíêòàõ ñåëüñêîõîçÿéñòâåííûõ
ðàéîíîâ Ðîñòîâñêîé îáëàñòè è íà ïèêå ×åãåò (Ïðèýëüáðóñüå). Ðàñ-
ñ÷èòàííûå çíà÷åíèÿ êðèòåðèÿ â öåëîì ñîîòâåòñòâóþò àýðîçîëüíîé
è ðàäèàöèîííîé îáñòàíîâêå â êàæäîì ïóíêòå íàáëþäåíèé.

1.40 Радон-222 как фактор, определяющий
электрическое состояние приземного слоя

атмосферы

Петрова Г.Г.1, Петров А.И.1, Панчишкина И.Н.1,
Старостина О.П.1,2

1 Южный федеральный университет, Россия
2 МБОУ СОШ №53, Россия

Â ðàáîòå ðàññìàòðèâàþòñÿ ðåçóëüòàòû ýêñïåäèöèîííûõ èçìåðå-
íèé àòìîñôåðíî - ýëåêòðè÷åñêèõ õàðàêòåðèñòèê è êîíöåíòðàöèè
ðàäîíà-222 â ïî÷âåííîì ãàçå è ïðèçåìíîé àòìîñôåðå ïóíêòîâ Ðî-
ñòîâñêîé îáëàñòè è âûñîêîãîðíîé çîíû Ïðèýëüáðóñüÿ.

Ïîëó÷åííûå â òå÷åíèå ðÿäà ýêñïåäèöèé äàííûå àíàëèçèðóþòñÿ â
êîìïëåêñå ñ ìåòåîðîëîãè÷åñêèìè õàðàêòåðèñòèêàìè íèæíåé àòìî-
ñôåðû ñ öåëüþ îïðåäåëåíèÿ ðîëè ðàäîíà-222 â ïðîöåññàõ ôîðìèðî-
âàíèÿ åå ýëåêòðè÷åñêîé ñòðóêòóðû.

Ïîêàçàíà ñâÿçü ñîäåðæàíèÿ ðàäîíà â àòìîñôåðíîì âîçäóõå ñ òåì-
ïåðàòóðíûì ðåæèìîì âåðõíåãî 20-ñàíòèìåòðîâîãî ñëîÿ ïî÷âû, âëè-
ÿþùèì íà ýêñõàëÿöèþ ðàäîíà.

Ïî ðåçóëüòàòàì èçìåðåíèé èìååò ìåñòî òåñíàÿ êîððåëÿöèÿ ìåæ-
äó ýëåêòðîïðîâîäíîñòüþ àòìîñôåðû è êîíöåíòðàöèåé ðàäîíà-222 â
àòìîñôåðíîì âîçäóõå. Ðàññ÷èòàíû óðàâíåíèÿ ðåãðåññèè ïîëÿðíûõ
ýëåêòðîïðîâîäíîñòåé ïî êîíöåíòðàöèè ðàäîíà-222 â àòìîñôåðå.

Àíàëèç âåðòèêàëüíûõ ïðîôèëåé ïîëÿðíûõ ýëåêòðîïðîâîäíîñòåé
àòìîñôåðû è ãðàäèåíòà å¼ ýëåêòðè÷åñêîãî ïîòåíöèàëà â íèæíåì
3-ìåòðîâîì ñëîå ñ ó÷åòîì óñëîâèé óñòîé÷èâîñòè àòìîñôåðû è
ñîäåðæàíèÿ ðàäîíà-222 ïîçâîëÿåò ïðåäëîæèòü ôèçè÷åñêè îáîñ-
íîâàííóþ èíòåðïðåòàöèþ ñîâîêóïíîñòè íàáëþäàþùèõñÿ âáëèçè
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çåìëè àòìîñôåðíî-ýëåêòðè÷åñêèõ çàêîíîìåðíîñòåé.

1.41 Обнаружение кристаллических частиц в
атмосфере методом лазерного
поляризационного зондирования

Самохвалов И.В.

Национальный исследовательский Томский государственный
университет, Россия

Îïèñàí ìåòîä ëàçåðíîãî ïîëÿðèçàöèîííîãî çîíäèðîâàíèÿ àòìî-
ñôåðû, îñíîâàííûé íà ýêñïåðèìåíòàëüíîì îïðåäåëåíèè âûñîòíûõ
ïðîôèëåé ìàòðèöû îáðàòíîãî ðàññåÿíèÿ ñâåòà (ÌÎÐÑ).

Êðàòêî èçëàãàåòñÿ ìåòîäèêà èçìåðåíèé è õàðàêòåðèñòèêè óíè-
êàëüíîãî ïîëÿðèçàöèîííîãî ëèäàðà Òîìñêîãî ãîñóäàðñòâåííîãî óíè-
âåðñèòåòà. Â êà÷åñòâå èëëþñòðàöèè âîçìîæíîñòåé ïðèìåíåíèÿ ïî-
ëÿðèçàöèîííîãî ëèäàðà äëÿ êîíòðîëÿ àíèçîòðîïíûõ àýðîçîëü-
íûõ ñðåä ïðèâåäåíû ðåçóëüòàòû ýêñïåðèìåíòàëüíûõ èññëåäîâàíèé
ÌÎÐÑ ïåðèñòûõ îáëàêîâ ñ �çåðêàëüíûì îòðàæåíèåì�.

Äëÿ îöåíêè óñëîâèé ôîðìèðîâàíèÿ â àòìîñôåðå îáëàêîâ ñ àíî-
ìàëüíûì îáðàòíûì ðàññåÿíèåì, ïðèâåäåíû äàííûå î ìåòåîðîëîãè-
÷åñêèõ ïàðàìåòðàõ àòìîñôåðû íà ñîîòâåòñòâóþùèõ âûñîòàõ âáëèçè
ïóíêòà íàáëþäåíèÿ.

Ðàáîòà âûïîëíåíà ïðè ôèíàíñîâîé ïîääåðæêå Ìèíîáðàçíàóêè
ÐÔ (ÃÊ N14.518.11.7053 è N14.515.11.0032N) è ÐÔÔÈ (N11-05-
01200a).

1.42 Исследования
геомагнитно-индуцированных токов в

электрических сетях Камчатки

Сероветников А.С., Сивоконь В.П.

Институт космофизических исследований и распространения
радиоволн ДВО РАН, Россия

Ãåîìàãíèòíî-èíäóöèðîâàííûå òîêè (ÃÈÒ) ÿâëÿþòñÿ ñåðü¼çíîé
óãðîçîé äëÿ íîðìàëüíîãî ôóíêöèîíèðîâàíèÿ òåõíîãåííûõ ñèñòåì,
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êîíñòðóêöèÿ êîòîðûõ âêëþ÷àåò ïðîòÿæåííûå òîêîïðîâîäÿùèå ýëå-
ìåíòû. Â ñèëó îñîáåííîñòåé ýëåêòðîñåòè íàøåãî ðåãèîíà, òàêèõ êàê
öåíòðàëèçîâàííàÿ âûðàáîòêà ýëåêòðîýíåðãèè êðàåâûì öåíòðîì è
íàëè÷èå ÃÅÎÒÝÑ, óäàëåííûõ îò ïîòðåáèòåëåé, îñíîâíûì ñðåäñòâîì
äîñòàâêè ýíåðãèè ÿâëÿþòñÿ âîçäóøíûå ëèíèè ýëåêòðîïåðåäà÷. Â
ýòèõ óñëîâèÿõ, íà ôîíå ïðîèçîøåäøèõ â òàêèõ ñòðàíàõ êàê, Íîð-
âåãèÿ, ÑØÀ è Êàíàäà àâàðèé, ïðè÷èíîé êîòîðûõ ñòàëî ïðîÿâëåíèå
ÃÈÒ, íåîáõîäèìî èçó÷åíèå äàííîãî ÿâëåíèÿ è â ðåãèîíàëüíûõ ñè-
ñòåìàõ ñ öåëüþ îöåíêè ðèñêîâ ïîäîáíûõ àâàðèé è ïîèñêà ñïîñîáîâ
èõ ïðåäóïðåæäåíèÿ.

Ïðàêòè÷åñêîå èçó÷åíèå ÃÈÒ â òåõíîãåííûõ ñèñòåìàõ ñîïðÿæåíî
ñ îïðåäåë¼ííûìè òðóäíîñòÿìè, çàêëþ÷àþùèìèñÿ â èñïîëüçîâàíèè
äîðîãîñòîÿùåãî îáîðóäîâàíèÿ è íåîáõîäèìîñòè òåñíîãî âçàèìîäåé-
ñòâèè ñ êîìïàíèÿìè, îáñëóæèâàþùèìè ýòè ñèñòåìû. Òåîðåòè÷åñêîå
æå ìîäåëèðîâàíèå ÿâëåíèÿ ïðèâîäèò ê äîñòàòî÷íî òðóäîåìêèì âû-
÷èñëåíèÿì è òðåáóåò èñ÷åðïûâàþùèõ äàííûõ î ñòðóêòóðå ñàìîé
ñèñòåìû è îêðóæàþùåé ñðåäû. Â 2010 ãîäó íàìè áûë ïðåäëîæåí è
àïðîáèðîâàí ñïîñîá èñïîëüçîâàíèÿ âûñøèõ ãàðìîíèê òîêà â ýëåê-
òðîñåòè ðåãèîíà, êàê èíäèêàòîðà ÃÈÒ.

Ñ èñïîëüçîâàíèåì ïðåäëîæåííîãî ïîäõîäà â òå÷åíèå òð¼õ ëåò
ïðîâîäÿòñÿ íàáëþäåíèÿ íà ëèíèÿõ ýëåêòðîïåðåäà÷ Ïåòðîïàâëîâñê-
Êàì÷àòñêèé - Ïàðàòóíêà è Ïåòðîïàâëîâñê-Êàì÷àòñêèé - Óñòü-Áîëü-
øåðåöê, êîòîðûå ïîêàçàëè ñâÿçü âûñøèõ ãàðìîíèê òîêà ñ ãåîìàã-
íèòíîé àêòèâíîñòüþ. Óñòàíîâëåíî, ÷òî äëÿ ó÷àñòêîâ ýëåêòðè÷åñêîé
ñåòè Êàì÷àòêè, îòëè÷àþùèõñÿ òîïîëîãèåé, ãåíåçèñ ãåîìàãíèòíî-èí-
äóöèðîâàííûõ òîêîâ íîñèò ñóùåñòâåííî ðàçíûé õàðàêòåð.

1.43 Нелинейные явления в вистлерах

Сивоконь В.П., Санников Д.В., Чернева Н.В., Дружин Г.И.

Институт космофизических исследований и распространения
радиоволн ДВО РАН, Россия

Â ðåçóëüòàòå ýêñïåðèìåíòàëüíûõ íàáëþäåíèé, âûïîëíåííûõ
â îáñåðâàòîðèè "Ïàðàòóíêà"(53.02N, 158.65E; L=2,3), ñèíõðîíè-
çèðîâàííûõ ïî âðåìåíè ñ äåéñòâèåì êîìïëåêñà HAARP (62.30N,
145.30W; L=4,2), îáíàðóæåíà íåñòàíäàðòíàÿ ôîðìà âèñòëåðîâ,
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îáóñëîâëåííàÿ àìïëèòóäíîé ìîäóëÿöèåé ýëåêòðîìàãíèòíûìè èì-
ïóëüñàìè äëèòåëüíîñòüþ îêîëî 1 ñåêóíäû ñ ÷àñòîòîé çàïîëíåíèÿ
ïðèìåðíî 1,1 êÃö, âåðîÿòíåå âñåãî, èñïîëüçóþùèìèñÿ â ýêñïåðèìåí-
òàõ ïî ðåãóëèðóåìîìó ñáðîñó ýíåðãè÷íûõ ÷àñòèö èç ðàäèàöèîííûõ
ïîÿñîâ Çåìëè. Ïðåäëîæåí ïîäõîä ê îöåíêå âàðèàöèé ïàðàìåòðîâ
ïëàçìû â ìàãíèòîñôåðå íà îñíîâå îáíàðóæåííîãî ýôôåêòà.

1.44 Акусто-электромагнитная эмиссия
литосферы

Уваров В.Н.1, Исаев А.Ю.1, Луценко В.И.2

1 Институт космофизических исследований и распространения
радиоволн ДВО РАН, Россия

2 Институт радиофизики и электроники им. А. Я. Усикова НАН
Украины, Украина

Ïðîâåäåíî èññëåäîâàíèå ðåçóëüòàòîâ ñèíõðîííîé ðåãèñòðàöèè
ãåîàêóñòè÷åñêîé ýìèññèè è ðàçëè÷íûõ êîìïîíåíò ýëåêòðîìàãíèò-
íîãî ïîëÿ, ïîëó÷åííûõ â óñëîâèÿõ íèçêèõ ïðîìûøëåííûõ ïîìåõ è
âûñîêîãî óðîâíÿ ìèêðîñåéñìè÷åñêèõ âîçìóùåíèé (Êàðûìøèíà).

Îáíàðóæåíî íàëè÷èå ñâÿçåé ìåæäó àêóñòè÷åñêèì è ýëåêòðîìàã-
íèòíûì èçëó÷åíèåì.

Ïðèâåäåíû ðåçóëüòàòû è ñäåëàíû ïðåäâàðèòåëüíûå âûâîäû î
ïðèðîäå è ñâîéñòâàõ ýòèõ ñâÿçåé.

1.45 Исследование воздействия пароводяной
смеси на геосреду при свободном истечении
в атмосферу (Мутновское месторождение

парогидротерм, Камчатка)

Фирстов П.П.1, Чернев И.И.2, Макаров Е.О.3, Чернева Н.В.1

1 Институт космофизических исследований и распространения
радиоволн, Россия

2 ООО ”Геотерм”, Россия
3 Камчатский филиал геофизической службы РАН, Россия
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Â òå÷åíèå íåñêîëüêèõ ëåò â ëåòíèé ïåðèîä ïðîâîäèëèñü íàòóðíûå
ðàáîòû ïî èññëåäîâàíèþ íåêîòîðûõ ïàðàìåòðîâ ñâîáîäíîé ñòðóè ïà-
ðîâîäÿíîé ñìåñè (ÏÂÑ) èç ñêâàæèí Ìóòíîâñêîãî ìåñòîðîæäåíèÿ
òåðìàëüíûõ âîä. Èññëåäîâàëñÿ óðîâíü àýðîäèíàìè÷åñêîãî øóìà,
âîçíèêàþùåãî ïðè èñòå÷åíèè ÏÂÑ, è óðîâåíü ñåéñìè÷åñêèõ êîëå-
áàíèé âáëèçè ñòâîëà ñêâàæèíû, à òàêæå âàðèàöèè ýëåêòðè÷åñêîãî
ïîëÿ àòìîñôåðû ïðè îáðàçîâàíèè ïàðîâîäÿíîãî îáëàêà â çàâèñèìî-
ñòè îò ïàðàìåòðîâ ñêâàæèíû. Ïîêàçàíî, ÷òî êîìïëåêñíûå íàáëþäå-
íèÿ çà âîçäåéñòâèåì ïàðîâîäÿíîé ñìåñè íà ãåîñðåäó è àòìîñôåðó,
ìîãóò áûòü èñïîëüçîâàíû äëÿ ñîçäàíèÿ ýêñïðåññ ìåòîäèêè îïðåäå-
ëåíèÿ ïàðàìåòðîâ ïàðîâîäÿíîé. Íàáëþäàåòñÿ âçàèìîñâÿçü ìåæäó
ðàñõîäîì ÏÂÑ è èíòåíñèâíîñòüþ àýðîäèíàìè÷åñêîãî øóìà è ñåé-
ñìè÷åñêèõ êîëåáàíèé, à ñïåêòðàëüíûå õàðàêòåðèñòèêè àýðîäèíàìè-
÷åñêîãî øóìà è çàðÿä ïàðîâîäÿíîãî îáëàêà ñâÿçàíû ñ ïàðîñîäåðæà-
íèåì.

1.46 Результаты экспериментальных
исследований пространственной структуры

возмущённой области ионосферы

Фролов В.Л.

Научно-исследовательский радиофизический институт, Россия

Â äîêëàäå ðàññìàòðèâàþòñÿ îòëè÷èòåëüíûå îñîáåííîñòè ãåíåðà-
öèè èñêóññòâåííîé èîíîñôåðíîé òóðáóëåíòíîñòè (ÈÈÒ) íà ñðåäíèõ
øèðîòàõ â óñëîâèÿõ äíåâíîé è íî÷íîé èîíîñôåðû. Ïîêàçàíî, ÷òî
íèçêàÿ èíòåíñèâíîñòü ÈÈÒ â äíåâíûõ óñëîâèÿõ îáóñëîâëåíà ïîãëî-
ùåíèåì ìîùíîé ðàäèîâîëíû â íèæíåé èîíîñôåðå, íèçêîé âûñîòîé
F2-ñëîÿ èîíîñôåðû è îáðàçîâàíèåì äåôîêóñèðóþùåé ëèíçû íà
âûñîòàõ 130 - 150 êì. Â óñëîâèÿõ íî÷íîé èîíîñôåðû âáëèçè óðîâíÿ
îòðàæåíèÿ âîëíû íàêà÷êè (ÂÍ) íàáëþäàåòñÿ ãåíåðàöèÿ èíòåí-
ñèâíûõ èñêóññòâåííûõ èîíîñôåðíûõ íåîäíîðîäíîñòåé ðàçëè÷íûõ
ìàñøòàáîâ (îò äîëåé ìåòðà äî äåñÿòêîâ êèëîìåòðîâ â ïîïåðå÷íîì ê
ãåîìàãíèòíîìó ïîëþ íàïðàâëåíèè), âëèÿþùèõ íà ðàñïðîñòðàíåíèå
ðàäèîâîëí ÊÂ-ÓÊÂ-ÄÌ äèàïàçîíîâ. Ïîÿâëåíèå èñêóññòâåííûõ
íåîäíîðîäíîñòåé ñ ìàñøòàáàìè äåñÿòêè-ñîòíè ìåòðîâ ðåãèñòðèðó-
åòñÿ îò âûñîò Å-ñëîÿ äî âûñîò âíåøíåé èîíîñôåðû. Íà âûñîòàõ
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250 - 400 êì íàáëþäàåòñÿ îáðàçîâàíèå ôîêóñèðóþùåé ëèíçû, à íà
âûñîòàõ âíåøíåé èîíîñôåðû - äàêòîâ ñ ïîâûøåííîé ïëîòíîñòüþ
ïëàçìû. Îáñóæäàþòñÿ ãèðîãàðìîíè÷åñêèå ñâîéñòâà ãåíåðàöèè
íåîäíîðîäíîñòåé ðàçëè÷íûõ ìàñøòàáîâ è âîçìîæíîñòü ãåíåðà-
öèè ñâåðõìåëêîìàñøòàáíûõ (äåöèìåòðîâûõ) íåîäíîðîäíîñòåé â
óñëîâèÿõ, êîãäà ÷àñòîòà ÂÍ íåìíîãî ïðåâûøàåò ÷àñòîòó ãàðìî-
íèêè ãèðî÷àñòîòû ýëåêòðîíîâ. Ïðèâîäÿòñÿ ýêñïåðèìåíòàëüíûå
ðåçóëüòàòû, êàñàþùèåñÿ ãåíåðàöèè ïåðåìåùàþùèõñÿ èîíîñôåðíûõ
âîçìóùåíèé ïðè ïåðèîäè÷åñêîì âîçäåéñòâèè ìîùíîé ðàäèîâîëíîé
íà èîíîñôåðíóþ ïëàçìó. Íà îñíîâå ïîëó÷åííûõ ýêñïåðèìåíòàëüíûõ
äàííûõ äåëàåòñÿ âûâîä î òîì, ÷òî ðàçìåðû îáëàñòè èîíîñôåðû,
â êîòîðîé ðåãèñòðèðóþòñÿ èñêóññòâåííûå èîíîñôåðíûå íåîäíî-
ðîäíîñòè ðàçëè÷íîé ïðèðîäû, çíà÷èòåëüíî ïðåâûøàþò ðàçìåðû
èîíîñôåðû, çàñâå÷åííîé ïó÷êîì ìîùíûõ ðàäèîâîëí.

1.47 Наблюдения аэрозольных слоев в верхней
стратосфере после падения Чебаркульского

метеорита

Черемисин А.А.1,2, Новиков П.В.2, Иванов В.Н.3, Зубачев Д.С.3,
Коршунов В.А.3, Лапшин В.Б.4, Иванов М.С.4, Галкин К.А.4,
Губко П.А.4, Антонов Д.Л.4, Тулинов Г.Ф.4, Николашкин С.В.5,

Маричев В.Н.6,7, Бычков В.В.8, Шевцов Б.М.8

1 Сибирский федеральный университет, Россия
2 Красноярский институт железнодорожного транспорта,

Россия
3 ФГБУ НПО Тайфун, Россия

4 ФГБУ ИПГ, Россия
5 Институт космофизических исследований и аэрономии им.

Ю.Г.Шафера СО РАН, Россия
6 Институт оптики атмосферы им. В.Е. Зуева СО РАН, Россия

7 Национальный исследовательский Томский государственный
университет, Россия

8 Институт космофизических исследований и распространения
радиоволн ДВО РАН, Россия

Ïðîõîæäåíèå ×åáàðêóëüñêîãî ìåòåîðèòà, èìåâøåå ìåñòî 15 ôåâ-
ðàëÿ 2013 ãîäà íàä ã. ×åëÿáèíñêîì è ïðèëåãàþùèì ðåãèîíîì, èìåëî
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áîëüøîé îáùåñòâåííûé ðåçîíàíñ è âûçâàëî åñòåñòâåííûé èíòåðåñ
èññëåäîâàòåëåé ðàçëè÷íûõ ñïåöèàëüíîñòåé. Ìàññà ìåòåîðèòà îöå-
íèâàëàñü â 10 òûñ. òîíí, ÷òî ñðàâíèìî ñ îáùåé ìàññîé ìåòåîðíîãî
âåùåñòâà, âõîäÿùåãî â çåìíóþ àòìîñôåðó â òå÷åíèå ãîäà (îò 16 äî
40 òûñ. òîíí ïî ðàçíûì îöåíêàì). Âçðûâ ìåòåîðèòà â ñòðàòîñôåðå
îñòàâèë àýðîçîëüíûé ñëåä, êîòîðûé, â ïðèíöèïå, ìîã áûòü çàôèê-
ñèðîâàí ìåòîäîì ëèäàðíîãî çîíäèðîâàíèÿ.

Â äîêëàäå ïðåäñòàâëåíû ðåçóëüòàòû ëèäàðíûõ íàáëþäåíèé âû-
ñîòíûõ àýðîçîëüíûé ñëîåâ, êîòîðûå ïîÿâèëèñü â àòìîñôåðå ïîñëå
ïàäåíèÿ ×åáàðêóëüñêîãî ìåòåîðèòà â Ìîñêâå, Îáíèíñêå è ßêóòñêå.
Ïðîâåäåííûé òðàåêòîðíûé àíàëèç ïîêàçàë, ÷òî íàáëþäàâøèåñÿ
ñëîè ïðèøëè èç ðàéîíà ïàäåíèÿ ìåòåîðèòà.

1.48 Сопоставление свистящих атмосфериков с
грозовой активностью

Чернева Н.В.1, Агранат И.В.1, Сивоконь В.П.1, Водинчар Г.М.1,
Lichtenberger J.2

1 Институт космофизических исследований и распространения
радиоволн ДВО РАН, Россия
2 Eötvös University, Венгрия

Ïðîâåäåíî èññëåäîâàíèå ñâèñòÿùèõ àòìîñôåðèêîâ (âèñòëåðîâ),
âîçíèêàþùèõ â ðåçóëüòàòå èçëó÷åíèÿ ìîëíèåâûõ ðàçðÿäîâ ïîñëå
ïðîõîæäåíèÿ ÷åðåç èîíîñôåðó âäîëü ñèëîâîé ëèíèè ìàãíèòíîãî ïî-
ëÿ Çåìëè, äëÿ âûÿâëåíèÿ íîâûõ ñâÿçåé ìåæäó ÿâëåíèÿìè è ïðîöåñ-
ñàìè â èîíîñôåðå è ìàãíèòîñôåðå. Äëÿ àâòîìàòè÷åñêîãî îáíàðóæå-
íèÿ âèñòëåðîâ ðàçðàáîòàí è ïðîãðàììíî ðåàëèçîâàí àëãîðèòì ðàñ-
ïîçíàâàíèÿ, â îñíîâå êîòîðîãî ëåæèò äâóìåðíàÿ êîððåëÿöèÿ ñïåê-
òðîâ èñõîäíîãî ñèãíàëà è ñèãíàëà-ýòàëîíà, ïîëó÷åííîãî â ðåçóëü-
òàòå àïïðîêñèìàöèè íåñòàöèîíàðíîãî ñïåêòðà çàâèñèìîñòè áîëüøî-
ãî ÷èñëà âèñòëåðîâ ýêñïîíåíöèàëüíîé ôóíêöèåé. Ñ èñïîëüçîâàíèåì
ïîëó÷åííîé àïïðîêñèìàöèè áûë ïîñòðîåí ñïåêòð ñèãíàëà-ýòàëîíà,
ïîâòîðÿþùèé ñïåêòð ïðèíèìàåìûõ âèñòëåðîâ.

Ïîëó÷åííûå ïðîìåæóòî÷íûå ðåçóëüòàòû àâòîìàòè÷åñêîãî äå-
òåêòèðîâàíèÿ ñâèñòÿùèõ àòìîñôåðèêîâ ñîïîñòàâëåíû ñ äàííûìè
ìåæäóíàðîäíîé ñåòè îïðåäåëåíèÿ ìåñòîïîëîæåíèÿ ãðîç (World
Wide Lightning Location Network - WWLLN), ïðîàíàëèçèðîâàíà
ñâÿçü ðîñòà ÷èñëà ïðèíÿòûõ âèñòëåðîâ ñ óâåëè÷åíèåì ãðîçîâîé
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àêòèâíîñòè ìàãíèòî-ñîïðÿæåííûõ òî÷åê (Êàì÷àòêà, Ðîññèÿ è
Êàíáåððà, Àâñòðàëèÿ). Áûëî îáíàðóæåíî, ÷òî ãðîçîâûå ðàçðÿ-
äû, ãåíåðèðóþùèå àòìîñôåðèêè â ìàãíèòî-ñîïðÿæåííîé òî÷êå,
íå âñåãäà èìåþò âûñîêóþ êîððåëÿöèþ ñ êîëè÷åñòâîì çàðåãè-
ñòðèðîâàííûõ íà Êàì÷àòêå âèñòëåðîâ, ÷èñëî êîòîðûõ äîñòèãàåò
íåñêîëüêèõ òûñÿ÷. Âîçìîæíî, ÷òî ìîëíèåâûå óäàðû ãåíåðèðóþò
ñâèñòÿùèå àòìîñôåðèêè, êîòîðûå ðàñïðîñòðàíÿþòñÿ â âîëíîâîäå
Çåìëÿ-èîíîñôåðà, äàæå åñëè ãðîçîâîé î÷àã íàõîäèòñÿ íà çíà÷è-
òåëüíîì ðàññòîÿíèè îò ñîïðÿæåííîé òî÷êè.
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2 Геофизические поля и их

взаимодействие

2.1 Вариации электрического и магнитного
поля, связанные с Pi2

Акихиро Икеда1, Кийохуми Юмото2, Манабу Шинохара1,
Теиджи Йозуми2, Кенро Нозаки3, Акимаса Йошикава4,

Бычков В.В.5, Шевцов Б.М.5

1 Национальный коледж технологий города Кагошима, Япония
2 Международный центр исследования космической погоды и

образования, Университет Кюшу, Фукуока, Япония
3 Национальный институт Информационных и

коммуникационных технологий, Коганей, Токио, Япония
4 Отдел наук о земле и планетах, Университет Кюшу, Фукуока,

Япония
5 Институт космофизических исследований и распространения

радиоволн ДВО РАН, Россия

Â íà÷àëå ìàãíèòîñôåðíûõ ñóááóðü ãëîáàëüíî â ìàãíèòîñôåðå
âîçíèêàþò ïóëüñàöèè Pi 2 ñ äèàïàçîíîì ïåðèîäîâ îò 40 äî 150 ñåêóíä
[íàïðèìåð Saito, 1968]. Pi 2 èññëåäóþòñÿ ñ ïîìîùüþ àíòåíí ìàãíè-
òîìåòðîâ íà çåìëå è ñ êîñìè÷åñêèõ àïïàðàòîâ [íàïðèìåð Yumoto et
al., 2001]. Òåì íå ìåíåå, õàðàêòåðèñòèêè ýëåêòðè÷åñêèõ ïóëüñàöèé
Pi 2 â èîíîñôåðå åùå íå áûëè ÷åòêî îïèñàíû.

Â äàííîé ðàáîòå ìû ñôîêóñèðîâàëèñü íà èçó÷åíèè ñâÿçè èîíî-
ñôåðíîé Äîïëåðîâñêîé ñêîðîñòè â F-îáëàñòè, îïðåäåëÿåìîé ñ ïîìî-
ùüþ ðàäàðà FM-CW (ðàäàð ÷àñòîòíî-ìîäóëèðîåìîé íåïðåðûâíîé
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âîëíû), ìàãíèòíûìè ïóëüñàöèÿìè Pi 2á íàáëþäàåìûìè ñ ïîìîùüþ
ñèñòåìû MAGDAS (Ñèñòåìà ñáîðà ìàãíèòíûõ äàííûõ) [Yumoto and
the MAGDAS Group, 2006 è 2007], è íà ñðåäíåøèðîòíîé ñòàíöèè
PTK (Ìàãíèòíàÿ øèðîòà: 45.8 ãðàäóñîâ, Ìàãíèòíàÿ äîëãîòà: 221.6
ãðàäóñîâ, L=2.05).

2.2 Взаимодействие вулканизма, сейсмичности и
тектоники как геодинамический процесс

Акманова Д.Р., Викулин А.В., Долгая А.А.

Институт вулканологии и сейсмологии ДВО РАН, Россия

Ïðîâîäèìîå àâòîðàìè â ïîñëåäíèå ãîäû èññëåäîâàíèå ïðîñòðà-
íñòâåííî-âðåìåííûõ ãåîäèíàìè÷åñêèõ çàêîíîìåðíîñòåé â ïðåäåëàõ
íàèáîëåå àêòèâíûõ ðåãèîíîâ ïëàíåòû ïîçâîëèëî îáîñíîâàòü âîëíî-
âóþ ïðèðîäó ÿâëåíèé ìèãðàöèè ñåéñìè÷íîñòè è âóëêàíèçìà. Ïîëó-
÷åííûå àâòîðàìè äàííûå î ìèãðàöèè ñâèäåòåëüñòâóþò î ñóùåñòâî-
âàíèè çàâèñèìîñòåé ìåæäó ñêîðîñòíûìè è ýíåðãåòè÷åñêèìè õàðàê-
òåðèñòèêàìè ñåéñìè÷åñêîãî è âóëêàíè÷åñêîãî ïðîöåññîâ; íàêëîíû
òàêèõ çàâèñèìîñòåé îêàçàëèñü "÷óâñòâèòåëüíûìè"ê ãåîäèíàìè÷å-
ñêèì îáñòàíîâêàì â èçó÷àåìûõ ðåãèîíàõ ê ñæàòèÿì è ðàñòÿæåíèÿì.
Â ñîâîêóïíîñòè ñ äàííûìè îá ýíåðãåòèêå äâèæåíèÿ òåêòîíè÷åñêèõ
ïëèò âûÿâëåííûå àâòîðàìè çàêîíîìåðíîñòè ïîçâîëÿþò âçàèìîñâÿ-
çàííûå (âçàèìîäåéñòâóþùèå ìåæäó ñîáîé) ñåéñìè÷åñêèé, âóëêàíè-
÷åñêèé è òåêòîíè÷åñêèé ïðîöåññû ñ÷èòàòü ïðîÿâëåíèÿìè åäèíîãî
ïëàíåòàðíîãî ãåîäèíàìè÷åñêîãî ïðîöåññà. Ïîëó÷åííûå ðåçóëüòàòû
ïîçâîëÿò ïðîâîäèòü ïîñòðîåíèå ïðèíöèïèàëüíî íîâûõ ôèçè÷åñêèõ
ìîäåëåé áëîêîâîé ãåîñðåäû ñ öåëüþ èçó÷åíèÿ åå âîëíîâûõ ñâîéñòâ.

Ðàáîòà âûïîëíåíà ïðè ïîääåðæêå ãðàíòà ÄÂÎ ÐÀÍ 12-III-À-08-
164, ãðàíòà ÐÔÔÈ 12-07-31215.
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2.3 Автоматическое выделение импульсов
геоакустической эмиссии на основе метода

согласованного преследования

Афанасьева А.А., Луковенкова О.О.

Институт космофизических исследований и распространения
радиоволн ДВО РАН, Россия

Íà÷èíàÿ ñ 1999 ãîäà, äëÿ èçó÷åíèÿ ñåéñìè÷åñêèõ ïðîöåññîâ íà
Êàì÷àòêå âåäåòñÿ íåïðåðûâíîå èçìåðåíèå ñèãíàëîâ ãåîàêóñòè÷åñêîé
ýìèññèè. Íàèáîëåå âàæíûìè äëÿ èññëåäîâàíèÿ ÿâëÿþòñÿ èìïóëü-
ñû,ñîäåðæàùèå èíôîðìàöèþ îá èñòî÷íèêàõ ýìèññèè. Â ñâÿçè ñ ýòèì
àêòóàëüíîé ÿâëÿåòñÿ çàäà÷à àâòîìàòè÷åñêîãî âûäåëåíèÿ èìïóëüñîâ
â ñèãíàëå è èõ äàëüíåéøèé àíàëèç. Â ðàáîòå ïðåäëîæåí íîâûé àë-
ãîðèòì äëÿ îáíàðóæåíèÿ èìïóëüñîâ íà îñíîâå ðàçëîæåíèÿ ó÷àñò-
êîâ ñèãíàëà ìåòîäîì ñîãëàñîâàííîãî ïðåñëåäîâàíèÿ. Ïðèâîäÿòñÿ ðå-
çóëüòàòû ðàáîòû àëãîðèòìà íà ðåàëüíûõ äàííûõ.

2.4 Новые магнитометры GSM-19FD (GEM
Systems) и Mag-01H (Bartington Instruments
Ltd) на обсерваториях ИКИР ДВО РАН и

их возможности в геофизических
исследованиях

Бабаханов И.Ю., Басалаев М.Л., Думбрава З.Ф.,
Поддельский И.Н., Хомутов С.Ю.

Институт космофизических исследований и распространения
радиоволн ДВО РАН, Россия

Ïðåäñòàâëåíû ðåçóëüòàòû èçìåðåíèé ìàãíèòíîãî ïîëÿ ñ ïîìî-
ùüþ ìàãíèòîìåòðîâ GSM-19FD (GEM Systems Advanced Magneto-
meters) è Mag-01H Wild-T1 (Bartington Instruments Ltd) íà ãåîôèçè-
÷åñêèõ îáñåðâàòîðèÿõ (ÃÔÎ) "Ïàðàòóíêà "Õàáàðîâñê "Ìûñ Øìèä-
òà"è "Ìàãàäàí"ÈÊÈÐ ÄÂÎ ÐÀÍ. Ìàãíèòîìåòðû áûëè óñòàíîâëå-
íû, íàñòðîåíû è âûâåäåíû íà ðåæèì íåïðåðûâíîãî ìîíèòîðèíãà â
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2012-2013 ãã. Îïèñûâàþòñÿ îñîáåííîñòè íîâûõ ïðèáîðîâ. Ïðèâîäÿò-
ñÿ ðåçóëüòàòû ñðàâíåíèÿ ñ äðóãèìè ìàãíèòîìåòðàìè ÃÔÎ ÈÊÈÐ
ÄÂÎ ÐÀÍ. Âûïîëíåí àíàëèç ñòàáèëüíîñòè íîâûõ ïðèáîðîâ, äàíà
îöåíêà èõ ïåðñïåêòèâíîñòè â êà÷åñòâå ìàãíèòîìåòðîâ îáñåðâàòîðèé
ñåòè INTERMAGNET è äëÿ ïðîâåäåíèÿ äðóãèõ ìàãíèòíûõ èññëå-
äîâàíèé (ïîëåâûõ, íà ïóíêòàõ âåêîâîãî õîäà è äð.).

2.5 Возрастания гамма-фона при осадках:
энергетический баланс и вопрос

происхождения

Балабин Ю.В., Германенко А.В.

Полярный геофизический институт КНЦ РАН, Россия

Ýôôåêò âëèÿíèÿ ãðîçîâîé àêòèâíîñòè íà ïîòîê ìþîíîâ îòìå-
÷àëñÿ íà ìíîãèõ ñòàíöèÿõ êîñìè÷åñêèõ ëó÷åé. Îäíàêî, âàðèàöèè
ãàììà-ôîíà â ïðèçåìíîì ñëîå àòìîñôåðû, ñâÿçàííûå ñ îñàäêàìè
è íàáëþäàåìûå âî âñå ñåçîíû â ñóáàðêòè÷åñêîé çîíå, âïåðâûå
îáíàðóæåíû íàìè. Â íàñòîÿùåé ðàáîòå ïðåäñòàâëåíû ðåçóëüòàòû
ðÿäà íîâûõ ýêñïåðèìåíòîâ, ïðîâåäåííûõ íà óñîâåðøåíñòâîâàííîé
ñèñòåìå ðåãèñòðàöèè ãàììà-èçëó÷åíèÿ â Àïàòèòàõ. Îñíîâîé ñè-
ñòåìû ÿâëÿåòñÿ íàáîð èç òðåõ ïðèáîðîâ äëÿ èçìåðåíèÿ ðàäèàöèè,
ïàäàþùåé èç àòìîñôåðû: ìàëîãî è áîëüøîãî ñöèíòèëëÿöèîííûõ
äåòåêòîðîâ ñ êðèñòàëëàìè NaI(Tl) à òàêæå äåòåêòîðà çàðÿæåííûõ
÷àñòèö íà îñíîâå ñ÷¼ò÷èêîâ Ãåéãåðà-Ìþëëåðà. Ñ ïîìîùüþ áîëüøî-
ãî ñöèíòèëëÿöèîííîãî äåòåêòîðà è ìíîãîêàíàëüíîãî àìïëèòóäíîãî
àíàëèçàòîðà íåïðåðûâíî âåäóòñÿ èçìåðåíèÿ äèôôåðåíöèàëüíîãî
ñïåêòðà ãàììà èçëó÷åíèÿ â äèàïàçîíå 0.2-5 ÌýÂ. Âî âðåìÿ îñàäêîâ
(êàê çèìîé â ñíåãîïàä, òàê è ëåòîì ïðè äîæäå) íàáëþäàþòñÿ
âîçðàñòàíèÿ ãàììà-èçëó÷åíèÿ äî 50%. Âîçðàñòàíèÿì ñîïóòñòâóþò
èçìåíåíèÿ äèôôåðåíöèàëüíîãî ñïåêòðà ãàììà-èçëó÷åíèÿ â äèàïà-
çîíå äî 3 ÌýÂ. Â çàðÿæåííîé êîìïîíåíòå âîçðàñòàíèÿ îòñóòñòâóþò.
Áûëà ïðîâåäåíà ñåðèÿ äîïîëíèòåëüíûõ ýêñïåðèìåíòîâ. Ðåçóëüòàòû
ýêñïåðèìåíòîâ óêàçûâàþò íà òî, ÷òî â íàáëþäàåìûõ âàðèàöèÿõ
ãàììà-ôîíà èõ ïåðâè÷íûì èñòî÷íèêîì ÿâëÿþòñÿ ìþîíû, ðîæäàþ-
ùèåñÿ â àòìîñôåðå îò êîñìè÷åñêèõ ëó÷åé è îáëàäàþùèå âûñîêîé
ïðîíèêàþùåé ñïîñîáíîñòüþ. Ïðè ýòîì ñàìè ìþîíû íå ó÷àñòâóþò
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â ãåíåðàöèè òîðìîçíîãî èçëó÷åíèÿ ïî ïðè÷èíå ñâîåé áîëüøîé
ìàññû. Îäíàêî, ðàñïàä ìþîíîâ ïðèâîäèò ê ïîÿâëåíèþ ýëåêòðîíîâ,
êîòîðûì ïåðåäàåòñÿ ÷àñòü èõ ýíåðãèè. Âî âðåìÿ îñàäêîâ ìþîíû
ïîëó÷àþò äîïîëíèòåëüíóþ ýíåðãèþ ïðè äâèæåíèè â ýëåêòðè÷åñêèõ
ïîëÿõ îáëàêîâ. Ýòà äîïîëíèòåëüíàÿ ýíåðãèÿ ïðè ðàñïàäå òîæå
ïåðåäàåòñÿ ýëåêòðîíàì, çàòåì ïîñðåäñòâîì òîðìîçíîãî èçëó÷åíèÿ
êîíâåðòèðóåòñÿ â ýëåêòðîìàãíèòíóþ ôîðìó. Ïî èçìåðåííîìó
äîïîëíèòåëüíîìó ïîòîêó èçëó÷åíèÿ áûë ïîäñ÷èòàí ýíåðãåòè÷å-
ñêèé áàëàíñ: ïðè âîçðàñòàíèè ãàììà-ôîíà ïîòîê âîçðàñòàåò íà
23 êýÂ.ñì.êâ.ñ. Òàêîé ïîòîê ýíåðãèè áóäåò îáåñïå÷åí ïðè íàïðÿ-
æåííîñòè ïîëÿ â îáëàêå âñåãî 3.6 êÂ/ì. Ýòà îöåíêà ñîãëàñóåòñÿ
ñ ìíîãî÷èñëåííûìè èçìåðåíèÿìè ýëåêòðè÷åñêîãî ïîëÿ â îáëàêàõ:
2-5 êÂ/ì è ïîçâîëÿåò ãîâîðèòü î åäèíîì ìåõàíèçìå äîóñêîðåíèÿ
ìþîíîâ â ýëåêòðè÷åñêèõ ïîëÿõ îáëàêîâ.

2.6 От гипотезы ”подземных гроз” к моделям
взаимосвязи сейсмичности и
электромагнитных эффектов

Богомолов Л.М.

Институт морской геологии и геофизики ДВО РАН, Россия

Äî ñèõ ïîð àíàëèç ìåõàíèçìîâ âîçíèêíîâåíèÿ ýëåêòðîìàã-
íèòíûõ, (ÝÌ), àíîìàëèé ïåðåä çåìëåòðÿñåíèÿìè (âêëþ÷àÿ èîíî-
ñôåðíûå âàðèàöèè) è ìåõàíèçìîâ ýëåêòðîìàãíèòíîãî âîçäåéñòâèÿ,
(ÝÌÂ), íà ñåéñìè÷åñêèé ïðîöåññ ïðîâîäèëñÿ íåçàâèñèìî äðóã îò
äðóãà. Íà ïðåäûäóùåé, 5-é êîíôåðåíöèè ïî Ñîëíå÷íî - çåìíûì ñâÿ-
çÿì è ôèçèêå ïðåäâåñòíèêîâ çåìëåòðÿñåíèé îáñóæäàëèñü ìîäåëè,
îïèñûâàþùèå ïðåîáðàçîâàíèå ýíåðãèè èç ìåõàíè÷åñêîé â ýëåêòðî-
ìàãíèòíóþ (ôèçèêà ïðåäâåñòíèêîâ) è íàîáîðîò (ìåõàíèçìû ÝÌÂ).
Ïðåäñòàâëÿåò èíòåðåñ óíèôèöèðîâàííûé ïîäõîä ê ïðîáëåìå ñåéñìî-
ýëåêòðîìàãíèòíûõ âçàèìîñâÿçåé, ò.å. âîçìîæíîå îáúåäèíåíèå ìîäå-
ëåé, îïèñûâàþùèõ îäíîñòîðîííèå íåäèññèïàòèâíûå ïðåîáðàçîâàíèÿ
ýíåðãèè. Îñíîâîé äëÿ òàêîãî ïîäõîäà ÿâëÿåòñÿ îïèñàíèå îáîáùåí-
íîãî èìïóëüñà ÝÌ ïîëÿ è âåùåñòâà â òåîðåòè÷åñêîé ôèçèêå, ïðè
ýòîì âçàèìîäåéñòâèå ïîäðàçóìåâàåò ïåðåäà÷ó ÷àñòè èìïóëüñà îò âå-
ùåñòâà ñ çàðÿæåííûìè ÷àñòèöàìè ê ÝÌ ïîëþ ëèáî íàîáîðîò. Èç
ñàìîé ñòðóêòóðû óðàâíåíèé ýëåêòðîäèíàìèêè ìîæíî ïîëó÷èòü ïî
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ðàçìåðíîñòè ïðåäåëüíûå îöåíêè, ïðè êàêèõ ïëîòíîñòÿõ òåëëóðè÷å-
ñêèõ òîêîâ ìîæíî îæèäàòü âîçáóæäåíèÿ àêóñòè÷åñêèõ è ñåéñìîàêó-
ñòè÷åñêèõ âîëí, êîòîðûå ìîãóò èãðàòü ðîëü òðèããåðîâ ñåéñìè÷åñêèõ
ïîäâèæåê. Òàêæå ïîëó÷àþòñÿ îöåíêè ìàññîâûõ ñêîðîñòåé, ïðè êî-
òîðûõ ìîæíî îæèäàòü ïîÿâëåíèÿ ÝÌ àíîìàëèé â òâåðäîé çåìëå.
Ñðàâíåíèå ñ ðåçóëüòàòàìè îá èîíîñôåðíûõ âîçìóùåíèÿõ, êîòîðûå
âûçûâàþòñÿ âíóòðåííèìè ãðàâèòàöèîííûìè è àêóñòèêî - ãðàâèòà-
öèîííûìè âîëíàìè, ðàñïðîñòðàíÿþùèìèñÿ ÷åðåç àòìîñôåðó îò ïî-
âåðõíîñòè Çåìëè, âûÿâèëî ïîðÿäêîâîå ñîîòâåòñòâèå õàðàêòåðíîãî
óðîâíÿ ïðèïîâåðõíîñòíîé àìïëèòóäû (∼ 10 ñì) è îöåíîê ìàññîâîé
ñêîðîñòè äëÿ öèêëè÷åñêèõ ÷àñòîò ∼ 0,01 1/c. Íàðÿäó ñ îáùåôèçè-
÷åñêèì ïîäõîäîì â ðàáîòå òàêæå àíàëèçèðóþòñÿ íåêîòîðûå ñöåíà-
ðèè, ïðåäñòàâëÿþùèå ñîáîé ñïåöèàëüíûå ñëó÷àè ñåéñìîýëåêòðè÷å-
ñêèõ èëè ýëåêòðîìàãíèòíî-ñåéñìè÷åñêèõ ýôôåêòîâ.

2.7 О проявлениях геоэффективных солнечных
вспышек и магнитных бурь в вариациях

уровня сейсмического шума

Богомолов Л.М.1, Сычева Н.А.2, Сычев В.Н.2

1 Институт морской геологии и геофизики ДВО РАН, Россия
2 Научная станция РАН, г. Бишкек, Киргизия

Ïðîäîëæåíî èññëåäîâàíèå äèñêóññèîííîãî âîïðîñà î âçàèìîñâÿ-
çè ñèëüíûõ ìàãíèòíûõ áóðü, âûçâàííûõ ñîëíå÷íûìè âñïûøêàìè, è
âàðèàöèé ñåéñìè÷íîñòè. Èñïîëüçóþòñÿ äàííûå î âðåìåííûõ çàâèñè-
ìîñòÿõ ïàðàìåòðîâ ñåéñìè÷åñêîãî øóìà (ñðåäíåãî óðîâíÿ, ñðåäíå-
êâàäðàòè÷íîãî îòêëîíåíèÿ, ÑÊÎ), ðåãèñòðèðóåìîãî ñòàíöèÿìè ñåé-
ñìè÷åñêîé ñåòè KNET ïðè ìîíèòîðèíãå òåððèòîðèè Áèøêåêñêîãî
ãåîäèíàìè÷åñêîãî ïîëèãîíà (Ñåâåðíûé Òÿíü-Øàíü). Ïðåäñòàâëåíû
ðåçóëüòàòû, ñâèäåòåëüñòâóþùèå î áîëüøåé ÷óâñòâèòåëüíîñòè ñåé-
ñìè÷åñêîãî øóìà â äèàïàçîíå ÷àñòîò 10-20 Ãö ê âíåøíèì, â ÷àñò-
íîñòè, ýëåêòðîìàãíèòíûì âîçäåéñòâèÿì ïî ñðàâíåíèþ ñ ñåéñìè÷å-
ñêîé àêòèâíîñòüþ. Îòìå÷åíû ïðîÿâëåíèÿ âëèÿíèÿ ìàãíèòíûõ áóðü,
ïðîèçîøåäøèõ ïîñëå ñèëüíûõ è ñâåðõñèëüíûõ ñîëíå÷íûõ âñïûøåê
â 2000- 2006 ãã. Ýòî êðàòêîâðåìåííûé ïðèðîñò ÑÊÎ ñåéñìè÷åñêî-
ãî øóìà, îïåðåæàþùèé èçìåíåíèÿ ñêîðîñòè íàêîïëåíèÿ ÷èñëà ñî-
áûòèé. Ïîëó÷åííûå ðåçóëüòàòû ñîãëàñóþòñÿ ñ ðåçóëüòàòàìè ðàáîò
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î ñâÿçè ñåéñìè÷íîñòè ñ ìàãíèòíûìè áóðÿìè. Îáñóæäàþòñÿ ìîäåëè
ìåõàíèçìîâ âîçìîæíîãî âëèÿíèÿ íà ñåéñìè÷åñêèé ïðîöåññ ñî ñòîðî-
íû òåëëóðè÷åñêèõ òîêîâ, íàâîäèìûõ ïðè ñèëüíûõ ìàãíèòíûõ áóðÿõ.

2.8 Гидрофонные наблюдения
микросейсмической активности на Южных

Курильских островах в 2011-2012 г.г.

Борисов С.А., Борисов А.С.

Институт морской геологии и геофизики ДВО РАН, Россия

Ïðåäñòàâëåíû ðåçóëüòàòû íàòóðíûõ ãèäðîàêóñòè÷åñêèõ íàáëþ-
äåíèé ìèêðîçåìëåòðÿñåíèé íà þæíûõ Êóðèëüñêèõ îñòðîâàõ ñ ïîìî-
ùüþ ãèäðîôîííûõ àâòîíîìíûõ ñåéñìîñòàíöèé. Ãèäðîôîííûå ñòàí-
öèè óñòàíàâëèâàëèñü íà îñòðîâàõ Êóíàøèð, Øèêîòàí è Óðóï. Àíà-
ëèç ãèäðîàêóñòè÷åñêèõ çàïèñåé ñ ãèäðîôîííîé ñòàíöèè ïîêàçàë, ÷òî
â 2011 è 2012 ã.ã. íà Êóíàøèðå è Øèêîòàíå, â îòëè÷èå îò 2007-2010
ã.ã., íà÷àëà ïðîÿâëÿòüñÿ ìèêðîñåéñìè÷åñêàÿ àêòèâíîñòü çà ïåðèîä
íàáëþäåíèé çàðåãèñòðèðîâàíî áîëåå äåñÿòè ëîêàëüíûõ ìèêðîçåì-
ëåòðÿñåíèé. Õàðàêòåðíîé îñîáåííîñòüþ ýòèõ ëîêàëüíûõ ìèêðîçåì-
ëåòðÿñåíèé ÿâëÿåòñÿ îòíîñèòåëüíî âûñîêàÿ ìàêñèìàëüíàÿ àìïëèòó-
äà Ð-âîëí è áëèçêèå çíà÷åíèÿ ðàçíîñòè âðåìåí ìåæäó âñòóïëåíèÿ-
ìè S-âîëí è P-âîëí. Ìèêðîñîáûòèÿ ñîïðîâîæäàëèñü ãåíåðàöèåé íå
òîëüêî îáúåìíûõ ïðîäîëüíûõ è ñäâèãîâûõ âîëí, íî è çàìåòíûì âîç-
áóæäåíèåì Ðýëååâñêèõ âîëí. Íåêîòîðûå ìèêðîçåìëåòðÿñåíèÿ çàðå-
ãèñòðèðîâàíû îäíîâðåìåííî äâóìÿ ãèäðîôîííûìè ñòàíöèÿìè, óñòà-
íîâëåííûìè íà çàïàäíîì è âîñòî÷íîì ïîáåðåæüå î. Øèêîòàí (ðàñ-
ñòîÿíèå ìåæäó ñòàíöèÿìè ñîñòàâëÿëî 3 êì). Îöåíêà ìàãíèòóä çà-
ðåãèñòðèðîâàííûõ ìèêðîçåìëåòðÿñåíèé äàëà èõ çíà÷åíèÿ â äèàïà-
çîíå: ML= 0-1,82.
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2.9 Математическое моделирование
региональных проявлений солнечной

активности и их связь с экстремальными
геофизическими процессами

Бураев А.В.

Научно-исследовательский институт прикладной математики
и автоматизации КБНЦ РАН, Россия

Â ðàáîòå ïðîâîäèòñÿ àíàëèç íà îñíîâå äàííûõ ïî ÷ðåçâû÷àéíûì
ñèòóàöèÿì ïðèðîäíîãî õàðàêòåðà, ïðîèçîøåäøèì íà òåððèòîðèè
Êàáàðäèíî-Áàëêàðñêîé Ðåñïóáëèêè çà ïåðèîä 1998-2012 ãã., ïðèâå-
äåíà ìàòåìàòè÷åñêàÿ ìîäåëü ïðîãíîçèðîâàíèÿ äèíàìèêè ñîëíå÷íîé
àêòèâíîñòè, â îñíîâå êîòîðîé ëåæèò äèôôåðåíöèàëüíîå óðàâíåíèå
äðîáíîãî ïîðÿäêà. Ïðåäëîæåíû è èññëåäîâàíû íåêîòîðûå ìàòåìà-
òè÷åñêèå ìîäåëè ôîðìèðîâàíèÿ ñêëîíà ïîä âîçäåéñòâèåì âîäíîé
ýðîçèè, ñ èñïîëüçîâàíèåì àïïàðàòà äðîáíîãî äèôôåðåíöèðîâàíèÿ,
êîòîðûå ìîãóò áûòü ïðèìåíåíû, â òîì ÷èñëå, äëÿ ìîäåëèðîâàíèÿ
ñåëåâûõ è îïîëçíåâûõ ïðîöåññîâ.

2.10 Динамо в сферической оболочке,
управляемое собственными модами

оператора Пуанкаре

Водинчар Г.М., Фещенко Л.К.

Институт космофизических исследований и распространения
радиоволн ДВО РАН

Ïðè èçó÷åíèè ìåõàíèçìîâ ïëàíåòàðíûõ äèíàìî âîçíèêàþò ðàç-
ëè÷íûå âàðèàíòû çàäà÷è êîíâåêöèè ïðîâîäÿùåé æèäêîñòè âî âðà-
ùàþùåéñÿ ñôåðè÷åñêîé îáîëî÷êå. Ïðèìåíåíèå ñïåêòðàëüíûõ ìåòî-
äîâ äëÿ ðåøåíèÿ ýòèõ çàäà÷ ñòàâèò âîïðîñ âûáîðà áàçèñà äëÿ ïðåä-
ñòàâëåíèÿ ïîëåé ñêîðîñòè, òåìïåðàòóðû è ìàãíèòíîãî ïîëÿ. Â ðàáî-
òå ïðåäëàãàåòñÿ èñïîëüçîâàíèå â êà÷åñòâå áàçèñà äëÿ ñêîðîñòè àï-
ïðîêñèìàöèé ñîáñòâåííûõ ìîä îïåðàòîðà Ïóàíêàðå. Ãåîìåòðè÷åñêàÿ
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ñòðóêòóðà ýòèõ ìîä ñîîòâåòñòâóåò ñîáñòâåííûì êîëåáàíèÿì èäåàëü-
íîé âðàùàþùåéñÿ æèäêîñòè è ïðåäñòàâëÿåòñÿ íàèáîëåå åñòåñòâåí-
íîé äëÿ ðàññìàòðèâàåìûõ çàäà÷.

Â ðàáîòå ïîñòðîåíû êðóïíîìàñøòàáíûå àïïðîêñèìàöèè ìîä Ïó-
àíêàðå è ìàëîìîäîâûå ìîäåëè êîíâåêöèè â ïðîâîäÿùèõ îáîëî÷êàõ.
Â ìîäåëÿõ ñêîðîñòü ïðåäñòàâëåíà àïïðîêñèìàöèåé îäíîé èç ìîä Ïó-
àíêàðå ñôåðè÷åñêèìè ãàðìîíèêàìè, ïîëÿ òåìïåðàòóðû è ìàãíèòíî-
ãî ïîëÿ çàäàþòñÿ ñôåðè÷åñêèìè ãàðìîíèêàìè ñòðóêòóðíî ñîãëàñî-
âàííûìè ñî ñêîðîñòüþ. Ïîêàçàíî, ÷òî â ìîäåëÿõ ýòîãî òèïà ãåíåðè-
ðóåòñÿ ìàãíèòíîå ïîëå äèïîëüíîãî òèïà.

Ïîêàçàíî, ÷òî íåîäíîðîäíîñòè â ïëîòíîñòè æèäêîãî ÿäðà Çåìëè
ïî äàííûì splitting-ôóíêöèé åå ñîáñòâåííûõ êîëåáàíèé ìîãóò ãåî-
ìåòðè÷åñêè ñîîòâåòñòâîâàòü îäíîé èç ìîä Ïóàíêàðå.
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2.11 Исследование взаимосвязи
лунно-солнечных приливов с

электромагнитным слоем пограничного
слоя атмосферы

Грунская Л. В., Ефимов В.А., Рубай Д. В.

Владимирский государственный университет, Россия

Ñîçäàíà ñèñòåìà ìíîãîêàíàëüíîãî ñèíõðîííîãî ìîíèòîðèíãà
ýëåêòðè÷åñêîãî è ãåîìàãíèòíîãî ïîëåé íà ðàçíåñåííûõ â ïðîñòðàí-
ñòâå ñòàíöèÿõ: ôèçè÷åñêèé ýêñïåðèìåíòàëüíûé ïîëèãîí ÂëÃÓ; ñòàí-
öèÿ íà îç. Áàéêàë Èíñòèòóòà ñîëíå÷íî-çåìíîé ôèçèêè ÑÎ ÐÀÍ;
ñòàíöèÿ â ï. Ïàðàòóíêà (Êàì÷àòêà), Èíñòèòóò âóëêàíîëîãèè è ñåé-
ñìîëîãèè ÄÂÎ ÐÀÍ; ñòàíöèÿ â ã. Îáíèíñê íà áàçå íàó÷íî - ïðî-
èçâîäñòâåííîãî îáúåäèíåíèÿ "Òàéôóí". Ñîçäàíèå ìíîãîïóíêòíîé
ñèñòåìû ñèíõðîííûõ ðåãèñòðàöèé ýëåêòðè÷åñêîãî è ãåîìàãíèòíî-
ãî ïîëÿ ïîãðàíè÷íîãî ñëîÿ àòìîñôåðû ñ ðàçíåñåíèåì â ïðîñòðàí-
ñòâå íà äåñÿòêè è ñîòíè êèëîìåòðîâ ñèñòåì ðåãèñòðàöèè ïîçâîëÿåò
èññëåäîâàòü ïðèëèâíûå âàðèàöèè ýëåêòðè÷åñêîãî ïîëÿ. Ðàçðàáîòàí
ïðîãðàììíî - àíàëèòè÷åñêèé êîìïëåêñ äëÿ èññëåäîâàíèÿ ñòðóêòóðû
ñèãíàëîâ â ñïåêòðàëüíîé è âðåìåííîé îáëàñòÿõ, âûçâàííûõ ãåîôè-
çè÷åñêèìè ïðîöåññàìè. Îñíîâíàÿ öåëü â ðàçðàáîòêå òàêîãî êîìïëåê-
ñà - èññëåäîâàíèå ñòðóêòóðû ñèãíàëîâ â ñïåêòðàëüíîé è âðåìåííîé
îáëàñòÿõ, âûçâàííûõ ãåîôèçè÷åñêèìè â ýëåêòðè÷åñêîì è ãåîìàãíèò-
íîì ïîëå ïîãðàíè÷íîãî ñëîÿ àòìîñôåðû. Îòíîøåíèå ñèãíàë/øóì
íà ÷àñòîòàõ ëóííûõ ïðèëèâîâ (îòíîøåíèå ìàêñèìàëüíîãî çíà÷åíèÿ
àìïëèòóäíîãî ñïåêòðà ó îòîáðàííûõ ñîáñòâåííûõ âåêòîðîâ ê åãî
ñðåäíåìó çíà÷åíèþ) äëÿ êîìïîíåíòû Åz äëÿ ñòàíöèé ñ áîëüøèì
âðåìåíåì ìîíèòîðèíãà (ïîëèãîí ÂëÃÓ, Áàéêàë, Îáíèíñê, Âîåéêî-
âî, Âåðõíÿÿ Äóáðîâà, Äóøåòè) ñîñòàâëÿåò â ñðåäíåì 179- 267.

Ðàáîòà îñóùåñòâëÿåòñÿ ïðè ïîääåðæêå ãðàíòà ÐÔÔÈ 11-05-
97518, ÔÖÏ 14.Â37.21.0668., Ãîñóäàðñòâåííîãî Çàäàíèÿ 5.2971.2011.
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2.12 О закономерностях распространения
деформаций изменения формы в

несжимаемой нелинейно-упругой среде

Дудко О.В., Лаптева А.А.

Институт автоматики и процессов управления ДВО РАН

Äëÿ ïîäàâëÿþùåãî áîëüøèíñòâà ïðèðîäíûõ è êîíñòðóêöèîííûõ
ìàòåðèàëîâ ñâÿçü ìåæäó íàïðÿæåíèÿìè è äåôîðìàöèÿìè ÿâëÿåòñÿ
íåëèíåéíîé. Ýòîò ôàêò íàèáîëåå ÿðêî ïðîÿâëÿåòñÿ ïðè èíòåíñèâ-
íîì äèíàìè÷åñêîì äåôîðìèðîâàíèè òâåðäûõ òåë, âûðàæàÿñü â
âîçíèêíîâåíèè ïîâåðõíîñòåé ñèëüíûõ ðàçðûâîâ � óäàðíûõ âîëí. Â
îáùåì ñëó÷àå ïðîöåññû èçìåíåíèÿ ôîðìû è îáúåìà îêàçûâàþòñÿ
âçàèìîçàâèñèìûìè, à ðàçðûâû äåôîðìàöèé � êîìáèíèðîâàííûìè.
Â ðàáîòå ïðåäñòàâëåíû ðåçóëüòàòû èññëåäîâàíèÿ ñïîñîáîâ ðàñïðî-
ñòðàíåíèÿ ñäâèãîâûõ äåôîðìàöèé â íåëèíåéíî-óïðóãîé ñðåäå, íå
äîïóñêàþùåé èçìåíåíèå îáúåìà. Äëÿ ñëó÷àÿ ïëîñêèõ ïîâåðõíîñòåé
ðàçðûâîâ óêàçàíû óñëîâèÿ âîçíèêíîâåíèÿ äâóõ òèïîâ ñäâèãîâûõ
óäàðíûõ âîëí (âîëíû íàãðóçêè è âîëíû êðóãîâîé ïîëÿðèçàöèè),
âû÷èñëåíû èõ ñêîðîñòè, îïèñàíû çàêîíîìåðíîñòè èçìåíåíèÿ ïà-
ðàìåòðîâ íàïðÿæåííî-äåôîðìèðîâàííîãî ñîñòîÿíèÿ ñðåäû ïðè
ïåðåõîäå ÷åðåç âîëíîâóþ ïîâåðõíîñòü.

2.13 Фазовые траектории для системы Рикитаки
в модели геодинамо

Ильин И.А.1, Нощенко Д.С.2, Пережогин А.С.1

1 Институт космофизических исследований и распространения
радиоволн ДВО РАН, Россия

2 Камчатский государственный университет имени Витуса
Беринга

Â ðàáîòå ðàññìàòðèâàåòñÿ äèíàìèêà ñèñòåìû Ðèêèòàêè.
Ïðèâåäåíû ïðèìåðû ôàçîâûõ òðàåêòîðèé â çàâèñèìîñòè îò êî-
ýôôèöèåíòîâ ñèñòåìû. Óêàçàíû ðåæèìû ïåðåõîäà ê õàîñó ÷åðåç
óäâîåíèå ïåðèîäà.
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2.14 Наблюдения за свечением атмосферы и
геомагнитными пульсациями в Паратунке и

Стекольном

Казуо Шиокава1, Юичи Отсука1, Нозому Нишитани1, Шин
Сузуки1, Смирнов С.Э.2, Шевцов Б.М.2, Поддельский И.Н.2

1 Лаборатория Солнечно-Земной Среды, Университет города
Нагоя

2 Институт космофизических исследований и распространения
радиоволн ДВО РАН, Россия

Ìû âûïîëíÿåì íàáëþäåíèÿ çà ñâå÷åíèåì àòìîñôåðû è ãåîìàã-
íèòíûìè ïóëüñàöèÿìè â Ïàðàòóíêå (52.9N, 158.3E, MLAT=46.0N,
ñ àâãóñòà 2007) è â Ñòåêîëüíîì (60.0N, 150.9E, MLAT=52.2N, ñ
íîÿáðÿ 2008) íåäàëåêî îò Ìàãàäàíà íà Äàëüíåì Âîñòîêå Ðîññèè,
èñïîëüçóÿ äâå ïàíîðàìíûå îõëàæäàåìûå CCD êàìåðû äëÿ ñâå÷åíèÿ
àòìîñôåðû è äâà èíäóêöèîííûõ ìàãíèòîìåòðà ñ âûáîðêîé 64 Ãö. Â
äàííîé ïðåçåíòàöèè ìû äåëàåì îáçîð íàøèõ íåäàâíèõ ðåçóëüòàòîâ,
ïîëó÷åííûõ ñ ïîìîùüþ ýòèõ íåïðåðûâíûõ íàáëþäåíèé. Ñ ïîìîùüþ
èçîáðàæåíèé ñâå÷åíèÿ àòìîñôåðû ìû íàáëþäàåì ãðàâèòàöèîííûå
âîëíû è èîíîñôåðíûå âîçìóùåíèÿ â ðàéîíå ìåçîïàóçû è â èîíîñôå-
ðå íà âûñîòàõ 80-100 êì è 200-300 êì, ñîîòâåòñòâåííî. Ñ ïîìîùüþ
èçîáðàæåíèé ñâå÷åíèÿ èîíîñôåðû â Ïàðàòóíêå áûëà ïîëó÷åíà
êëèìàòîëîãèÿ íàïðàâëåíèÿ ðàñïðîñòðàíåíèÿ ãðàâèòàöèîííûõ âîëí.
Ñðåäíåìàñøòàáíûå ïåðåìåùàþùèåñÿ â íî÷íîå âðåìÿ èîíîñôåðíûå
âîçìóùåíèÿ (MSTIDs) ÷àñòî íàáëþäàþòñÿ â èçîáðàæåíèÿõ ñâå÷å-
íèÿ àòìîñôåðû 630 íì. Áûëî âûïîëíåíî ñðàâíåíèå ñî ñêîðîñòÿìè
ïëàçìû, íàáëþäàåìûìè ñ ïîìîùüþ ðàäàðà SuperDARN Hokkaido
äëÿ òîãî, ÷òîáû ïîíÿòü äåòàëè äèíàìèêè ïëàçìû â MSTIDs. Ñ ýòèõ
äâóõ ñòàíöèé ïîñòóïàþò äàííûå î âàðèàöèÿõ óãëà ïîëÿðèçàöèè
ãåîìàãíèòíûõ ïóëüñàöèé Pc1 â ïðåäåëàõ ÷àñòîòíîé ïîëîñû, êîòî-
ðûå ïðåäïîëàãàþò ïðîñòðàíñòâåííîå ðàñïðåäåëåíèå èîíîñôåðíûõ
èñòî÷íèêîâ Pc1 íà ñóáàâðîðàëüíûõ øèðîòàõ. Ïóëüñàöèè Pc1
âûçûâàþò ïîòåðþ ðåëÿòèâèñòñêèõ ýëåêòðîíîâ â ðàäèàöèîííîì
ïîÿñå Çåìëè, òàêèì îáðàçîì, èññëåäîâàíèå ïóëüñàöèé çàñëóæèâàåò
âíèìàíèå äëÿ èçó÷åíèÿ êîñìè÷åñêîé ïîãîäû.
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2.15 Особенности геодеформационных процессов
осадочных пород на станции Карымшино

Ларионов И.А., Марапулец Ю.В., Мищенко М.А., Солодчук А.А.,
Шевцов Б.М.

Институт космофизических исследований и распространения
радиоволн ДВО РАН, Россия

Èçëàãàþòñÿ ðåçóëüòàòû èññëåäîâàíèé ãåîäåôîðìàöèîííûõ ïðî-
öåññîâ, êîòîðûå, íà÷èíàÿ ñ 2007 ã. ïðîâîäÿòñÿ â ñåéñìîàêòèâíîì ðå-
ãèîíå íà ïîëóîñòðîâå Êàì÷àòêà. Îñîáåííîñòüþ ýêñïåðèìåíòîâ ÿâëÿ-
åòñÿ èñïîëüçîâàíèå ëàçåðíîãî äåôîðìîãðàôà-èíòåðôåðîìåòðà, ñî-
áðàííîãî ïî ñõåìå èíòåðôåðîìåòðà Ìàéêåëüñîíà, äëÿ ðåãèñòðàöèè
äåôîðìàöèé ïðèïîâåðõíîñòíûõ îñàäî÷íûõ ïîðîä. Ñîâìåñòíî ñ äå-
ôîðìàöèîííûìè èçìåðåíèÿìè ïðîèçâîäèëàñü ðåãèñòðàöèÿ ãåîàêó-
ñòè÷åñêîé ýìèññèè íàïðàâëåííûìè ïüåçîêåðàìè÷åñêèìè ïðèåìíè-
êàìè â äèàïàçîíå ÷àñòîò îò íåñêîëüêèõ ãåðö äî äåñÿòêîâ êèëîãåðö.
Â ðàáîòå ïðåäñòàâëåíû ðåçóëüòàòû äëèòåëüíûõ îäíîâðåìåííûõ äå-
ôîðìàöèîííî-àêóñòè÷åñêèõ íàáëþäåíèé.

2.16 Реакция полупроводниковых материалов и
воды на воздействие радиационных,
космофизических и геофизических
факторов окружающей среды

Лобанов А.В.1, Цетлин В.В.1, Файнштейн Г.С.1, Алексеев В.А.2

1 Институт медико-биологических проблем РАН, Россия
2 Троицкий институт инновационных и термоядерных

исследований, Россия

Âî âðåìÿ ýêñïåðèìåíòàëüíûõ èññëåäîâàíèé ñâîéñòâ ïðîâîäè-
ìîñòè ïîëóïðîâîäíèêîâûõ ìàòåðèàëîâ è âîäû âûñîêîé î÷èñòêè,
ïîäâåðãàåìûõ âîçäåéñòâèþ ýëåêòðîìàãíèòíîãî è èîíèçèðóþùåãî
èçëó÷åíèÿ íèçêîé ìîùíîñòè, áûëè îáíàðóæåíû âàðèàöèè òåìíîâûõ
òîêîâ. Àíàëèç äàííûõ, ïîëó÷åííûõ â òå÷åíèå 2006-2013 ãã. ïîêàçàë
ñîâïàäåíèå ïåðèîäîâ è ìîìåíòîâ âîçíèêíîâåíèÿ ýòèõ âàðèàöèé ñ
êîñìîôèçè÷åñêèìè è ãåîôèçè÷åñêèìè ñîáûòèÿìè îêðóæàþùåãî
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ïðîñòðàíñòâà. Òàê, áûëî çàìå÷åíî, ÷òî âî âðåìÿ è ïîñëå ñîëíå÷-
íîãî çàòìåíèÿ 29 ìàðòà 2006 ãîäà â âîäå ðàçâèâàëèñü êîëåáàíèÿ
ýëåêòðîííî-òðàíñïîðòíûõ ñâîéñòâ âîäû ñ ïåðèîäîì 56 ìèí, êîòîðûå
íàêëàäûâàëèñü íà îáû÷íóþ ñóòî÷íóþ äèíàìèêó òîêîâ. Íàèáîëåå
ÿðêèì ïðîÿâëåíèåì âîçäåéñòâèÿ êîñìîôèçè÷åñêèõ è ãåîôèçè÷åñêèõ
ôàêòîðîâ îêðóæàþùåé ñðåäû ÿâëÿåòñÿ ñóùåñòâîâàíèå ñóòî÷íîé
äèíàìèêè òîêîâ â âîäå è ïîëóïðîâîäíèêîâûõ ìàòåðèàëàõ. Èçìå-
íåíèÿ òîêîâ â ìàòåðèàëàõ ïðîèñõîäèò ïðè ïîäêëþ÷åíèè òâåðäûõ
ïîëóïðîâîäíèêîâûõ ïëàñòèí â äèîäíîì âàðèàíòå è ïðè ïîñòîÿííîì
íàïðÿæåíèè 0,5-2,5 Â. Ñðåäè âûÿâëåííûõ ïåðèîäè÷íîñòåé êîëå-
áàíèé òîêîâ ìîæíî âûäåëèòü 54 ìèí, 360 ìèí, 24 ÷àñà, 3.5 è 13.7
ñóòîê. Âîçìîæíûì ìåõàíèçìîì âîçíèêíîâåíèÿ êîëåáàíèé òîêîâ
ÿâëÿåòñÿ èçìåíåíèå ýëåêòðè÷åñêîãî ïîòåíöèàëà íà ýëåêòðîäàõ â
âîäíûõ ýëåêòðîõèìè÷åñêèõ ÿ÷åéêàõ è â îáëàñòè ýëåêòðè÷åñêèõ
êîíòàêòîâ ïîëóïðîâîäíèêîâîé ïëàñòèíû è â p-n ïåðåõîäå, âû-
çâàííîå ýìèññèåé ýëåêòðîíîâ èç ýëåêòðîäîâ (â ñëó÷àå âîäíîãî
äàò÷èêà) çà ñ÷åò èçìåíåíèÿ ýëåêòðîàêòèâíîñòè âîäû èëè â îáëàñòè
êîíòàêòà ìåòàëë-ïîëóïðîâîäíèê çà ñ÷¼ò èçìåíåíèÿ ðàáîòû âûõîäà
èç ïîëóïðîâîäíèêà (èçìåíåíèÿ óðîâíÿ Ôåðìè) è ìåòàëëà è, êàê
ñëåäñòâèå, èçìåíåíèÿ êîíöåíòðàöèè îñíîâíûõ íîñèòåëåé çàðÿäîâ
â îáúåìå ïîëóïðîâîäíèêà, âûçâàííîãî âíåøíèì ñëàáûì âîëíîâûì
âîçäåéñòâèåì. Íà îñíîâàíèè ðåçóëüòàòîâ ïðîâîäèìûõ èññëåäîâàíèé
ïðåäïîëàãàåòñÿ â äàëüíåéøåì ðàçðàáîòêà èçìåðèòåëåé ñîñòîÿíèÿ
ñðåäû îáèòàíèÿ ýêèïàæåé îðáèòàëüíûõ êîñìè÷åñêèõ ñòàíöèé è
âîçäóøíûõ ñóäîâ ñ èñïîëüçîâàíèåì âîäíûõ è ïîëóïðîâîäíèêîâûõ
äàò÷èêîâ.

2.17 Развитие Единой
территориально-распределенной

информационной системы как основы
российской наземной инфраструктуры
дистанционного зондирования Земли из

космоса

Лошкарёв П.А., Тохиян О.О., Мусиенко В.А., Шишкин А.А.

ОАО «Научно-исследовательский институт точных приборов»,
Россия
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Åäèíàÿ òåððèòîðèàëüíî-ðàñïðåäåëåííàÿ èíôîðìàöèîííàÿ ñèñòå-
ìà äèñòàíöèîííîãî çîíäèðîâàíèÿ Çåìëè (ÅÒÐÈÑ ÄÇÇ) ïðåäñòàâëÿ-
åò ñîáîé ñîâîêóïíîñòü ñîäåðæàùåéñÿ â áàçàõ äàííûõ ÄÇÇ èíôîðìà-
öèè, èíôîðìàöèîííûõ òåõíîëîãèé è òåõíè÷åñêèõ ñðåäñòâ, îáåñïå÷è-
âàþùèõ å¼ ïðèåì è îáðàáîòêó, ðàçìåùåííûõ â òåððèòîðèàëüíî ðàç-
íåñ¼ííûõ öåíòðàõ è ïóíêòàõ ïðèåìà è îáðàáîòêè äàííûõ ÄÇÇ Ôå-
äåðàëüíûõ îðãàíîâ èñïîëíèòåëüíîé âëàñòè Ðîññèéñêîé Ôåäåðàöèè,
îðãàíîâ èñïîëíèòåëüíîé âëàñòè ñóáúåêòîâ Ðîññèéñêîé Ôåäåðàöèè,
à òàêæå äðóãèõ îðãàíèçàöèé, îñóùåñòâëÿþùèõ ïðèåì è îáðàáîòêó
äàííûõ ÄÇÇ.

Ôóíêöèîíàëüíî ÅÒÐÈÑ ÄÇÇ ïîäðàçäåëÿåòñÿ íà ñëåäóþùèå ïîä-
ñèñòåìû:

ïîäñèñòåìó ïëàíèðîâàíèÿ è óïðàâëåíèÿ ïðîöåññàìè äîáûâàíèÿ
äàííûõ ÄÇÇ;

ïîäñèñòåìó ïðè¼ìà, ðåãèñòðàöèè è îáðàáîòêè äàííûõ ÄÇÇ;
ïîäñèñòåìó õðàíåíèÿ è ðàñïðîñòðàíåíèÿ äàííûõ ÄÇÇ;
ïîäñèñòåìó îáìåíà äàííûìè.
Îäíèì èç âàæíåéøèõ ýëåìåíòîâ èíôîðìàöèîííîé èíôðàñòðóê-

òóðû ÅÒÐÈÑ ÄÇÇ ÿâëÿåòñÿ åäèíûé áàíê ãåîäàííûõ. Åäèíûé áàíê
ãåîäàííûõ ñîçäàí è ðàçâèâàåòñÿ â âèäå ðàñïðåäåëåííîé èíôîðìà-
öèîííîé ñèñòåìû, îáúåäèíÿþùåé ìåòàäàííûå ôåäåðàëüíûõ, âåäîì-
ñòâåííûõ, ðåãèîíàëüíûõ è äðóãèõ áàíêîâ ãåîäàííûõ.

Åäèíûé áàíê ãåîäàííûõ ïðèçâàí ðåøàòü ñëåäóþùèå çàäà÷è:
çàïèñü, íàêîïëåíèå, ñèñòåìàòèçàöèÿ, äîëãîâðåìåííîå è îïåðàòèâ-

íîå õðàíåíèå ãåîäàííûõ â áàçàõ äàííûõ è àðõèâàõ;
ôîðìèðîâàíèå è âåäåíèå Åäèíîãî êàòàëîãà ãåîäàííûõ;
àâòîìàòèçèðîâàííîå ôîðìèðîâàíèå è îáðàáîòêà çàÿâîê íà ïîëó-

÷åíèå àðõèâíûõ ãåîäàííûõ, çàÿâîê íà
ïðîâåäåíèå ñú¼ìêè è îáðàáîòêó äàííûõ ÄÇÇ;
ôîðìèðîâàíèå, õðàíåíèå è îáíîâëåíèå ðàñòðîâûõ íåïðåðûâíûõ

ïîêðûòèé ïîâåðõíîñòè Çåìëè íà îñíîâå äàííûõ ÄÇÇ;
îïåðàòèâíûé äîñòóï ïîëüçîâàòåëåé ê èíôîðìàöèîííûì ðåñóð-

ñàì áàíêà â ñîîòâåòñòâèè ñ ïðàâàìè äîñòóïà.
Ïðè ðàçðàáîòêå ìîäåëè îïèñàíèÿ ìåòàäàííûõ â Åäèíîì êàòàëî-

ãå, à òàêæå äëÿ ðåøåíèÿ çàäà÷è óíèôèêàöèè ïðîöåññà ïîëó÷åíèÿ
è ïðåäîñòàâëåíèÿ ìåòàäàííûõ, â ÍÈÈ òî÷íûõ ïðèáîðîâ áûë ðàç-
ðàáîòàí Ïðîôèëü ìåòàäàííûõ åäèíîãî áàíêà ãåîäàííûõ íà îñíîâå
ñòàíäàðòîâ ISO-19115, ISO-19115-2 è ISO-19139.

Â ñîñòàâ Åäèíîãî áàíêà ãåîäàííûõ âõîäÿò öåíòðàëüíûé è ðå-
ãèîíàëüíûå áàíêè. Ñôîðìóëèðîâàíû ïðåäëîæåíèÿ ïî îðãàíèçàöèè
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âçàèìîäåéñòâèÿ ÅÒÐÈÑ ÄÇÇ è èíôîðìàöèîííûõ ñèñòåì ÐÀÍ. Óæå
ðàçâèâàåòñÿ âçàèìîäåéñòâèå ÅÒÐÈÑ ÄÇÇ è ãåîèíôîðìàöèîíîé ñè-
ñòåìû ÈÊÈ ÐÀÍ íà îñíîâå ñåðâèñíî-îðèåíòèðîâàííûõ òåõíîëîãèé.

2.18 Техногенные помехи при наблюдении
естественного электромагнитного поля

Малкин Е.И., Уваров В.Н.

Институт космофизических исследований и распространения
радиоволн ДВО РАН, Россия

Íàáëþäåíèÿ ãåîôèçè÷åñêèõ ýëåêòðîìàãíèòíûõ ïîëåé ïîìèìî ñî-
äåðæàòåëüíûõ äàííûõ âñåãäà ñîäåðæàò øóìîâûå ïîìåõè, â íàøå
âðåìÿ èìåþùèå ãëàâíûì îáðàçîì òåõíîãåííîå ïðîèñõîæäåíèå. Ïî-
ðîé ýòè ïîìåõè ïðåäñòàâëÿþò íåïðåîäîëèìîå ïðåïÿòñòâèå äëÿ äàëü-
íåéøåé îáðàáîòêè. Ïîýòîìó àíàëèç ïîìåõ ÿâëÿåòñÿ íåîáõîäèìîé ÷à-
ñòüþ êîððåêòíîé îáðàáîòêè è èíòåðïðåòàöèè ýêñïåðèìåíòàëüíûõ
äàííûõ.

Â ðàáîòå ïðîàíàëèçèðîâàíû òåõíîãåííûå ïîìåõè, ñóùåñòâóþùèå
ïðè ðåãèñòðàöèè åñòåñòâåííîãî ýëåêòðîìàãíèòíîãî ïîëÿ Çåìëè. Îá-
íàðóæåíî, ÷òî äàííûå ïîìåõè èìåþò êîãåðåíòíóþ è íåêîãåðåíòíóþ
ñîñòàâëÿþùóþ. Áûëà ðàçðàáîòàíà ìîäåëü ïîìåõ è ïðåäëîæåí àëãî-
ðèòì è åãî ïðîãðàììíàÿ ðåàëèçàöèÿ äëÿ óñòðàíåíèÿ íàèáîëåå ñóùå-
ñòâåííûõ êîìïîíåíò ïîìåõè ñ íàèáîëüøèìè âðåìåíàìè êîãåðåíòíî-
ñòè. Ïðîâåðêà àëãîðèòìà íà ðåàëüíûõ äàííûõ ïîêàçàëà äîñòàòî÷íî
õîðîøóþ ýôôåêòèâíîñòü.
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2.19 Флуктуации электрического поля DP2,
наблюдаемые с помощью сети ВЧ радаров

FM-CW

Манабу Шинохара1, Акихиро Икеда1, Акимаса Йошикава2,
Бычков В.В.3, Шевцов Б.М.3, Кийохуми Юмото2, Группа

MAGDAS/CPMN0

1 Национальный Коледж Технологий префектуры Кагошима,
Япония

2 Международный Центр Наук о Космической Погоде и
Образования, Университет Кюшу, Япония

3 Институт космофизических исследований и распространения
радиоволн ДВО РАН, Россия

Ãåîìàãíèòíûå êîëåáàíèÿ DP2 ñâÿçàíû ñ âûðîâíåííûìè ïî ïî-
ëþ òîêàìè ìåæäó ìàãíèòîñôåðîé è ïîëÿðíîé èîíîñôåðîé. Âûðîâ-
íåííûå ïî ïîëþ òîêè íàëàãàþò ýëåêòðè÷åñêèå ïîëÿ ðàññâåò-çàêàò
è/èëè çàêàò-ðàññâåò íà ïîëÿðíóþ èîíîñôåðó. Ýòè ýëåêòðè÷åñêèå
ïîëÿ ìãíîâåííî ïðîíèêàþò â ñðåäíþþ, íèæíþþ è ýêâàòîðèàëü-
íóþ èîíîñôåðó è âûçûâàþò êîëåáàíèÿ ýëåêòðè÷åñêîãî ïîëÿ âîñòîê-
çàïàä êàê íà íî÷íîé, òàê è íà äíåâíîé ñòîðîíå èîíîñôåðû. Ýòî
óêàçûâàåò íà ïðîöåññ ïåðåíîñà ýíåðãèè èç ìàãíèòîñôåðû â íèçêî-
øèðîòíóþ èîíîñôåðó ÷åðåç ïîëÿðíóþ îáëàñòü.

Äëÿ òîãî, ÷òîáû íàáëþäàòü ïðîíèêíîâåíèå êîëåáàíèé ýëåêòðè-
÷åñêîãî ïîëÿ â èîíîñôåðå, áûëà ðàçðàáîòàíà ñåòü Â× ðàäàðîâ FM-
CW (÷àñòîòíî-ìîäóëèðîâàííîé íåïðåðûâíîé âîëíû) âäîëü 210 ìàã-
íèòíîãî ìåðèäèàíà. Íàø ïåðâûé ðàäàð áûë óñòàíîâëåí â Ñàñàãóðè
(Ãåîìàãíèòíàÿ Øèðîòà = 26), ßïîíèÿ, â 2002 ã. Âòîðîé ðàäàð áûë
óñòàíîâëåí â Ïàðàòóíêå (Ãåîìàãíèòíàÿ Øèðîòà = 46), Êàì÷àòêà,
Ðîññèÿ, â 2006 ã. À òðåòèé ðàäàð áûë óñòàíîâëåí â Ìàíèëà (Ãåîìàã-
íèòíàÿ Øèðîòà = 6), Ôèëèïïèíû, â 2009 ã. Ñåòü ðàäàðîâ MAGDAS
FM-CW øèðîêî îõâàòèëà ãåîìàãíèòíûå øèðîòû îò 6 äî 46 ãðàäó-
ñîâ.

Â× ðàäàð FM-CW - ýòî âèä èîíîçîíäà. Ðàäàð ïåðåäàåò âîëíó
âûñîêîé ÷àñòîòû â èîíîñôåðó è ðåãèñòðèðóåò äîïëåðîâñêîå ñìåùå-
íèå ïðèíèìàåìîé ÷àñòîòû âîëíû, êîòîðàÿ îòðàæàåòñÿ îò F îáëàñòè
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èîíîñôåðû. Ìàãíèòóäà äîïëåðîâñêîãî ñìåùåíèÿ ïðèíèìàåìîé ÷à-
ñòîòû âîëíû ñîîòâåòñòâóåò ñêîðîñòè âåðòèêàëüíîãî ñäâèãà îòðàæà-
þùåãî ñëîÿ â èîíîñôåðå. Èîíîñôåðíàÿ ïëàçìà äâèæåòñÿ äðåéôîì E
x B, ãäå Â - ýòî ìåñòíîå îãèáàþùåå ìàãíèòíîå ïîëå. Ýëåêòðè÷åñêîå
ïîëå âîñòîê-çàïàä ñòàíîâèòñÿ âîçìîæíûì èñòî÷íèêîì âåðòèêàëü-
íîãî ñìåùåíèÿ èîíîñôåðíîé ïëàçìû â íèçêî-øèðîòíîé èîíîñôåðå.
Ñîãëàñíî ýòîé îñîáåííîñòè íèçêî-øèðîòíîé èîíîñôåðû, Â× ðàäàð
FM-CW HF ìîæåò ðåãèñòðèðîâàòü êîëåáàíèÿ ýëåêòðè÷åñêîãî ïîëÿ
âîñòîê-çàïàä.

Êîëåáàíèÿ DP2 áûëè çàðåãèñòðèðîâàíû è ñòàòèñòè÷åñêè ïðîàíà-
ëèçèðîâàíû ñ ïîìîùüþ äàííûõ ðàäàðà íà ñòàíöèÿõ PTK è SAS
è ìàãíèòíûõ äàííûõ, çàðåãèñòðèðîâàííûõ ñ ïîìîùüþ ñåòè MAG-
DAS/CPMN. Ñîîòíîøåíèå àìïëèòóäû êîëåáàíèé ýëåêòðè÷åñêîãî
ïîëÿ DP2 íà íî÷íîé ñòîðîíå, íàáëþäàåìûõ ñ ïîìîùüþ ðàäàðà â
PTK è SAS ê êîëåáàíèÿì ìàãíèòíîãî ïîëÿ, íàáëþäàåìûõ íà äíåâ-
íîé ñòîðîíå ýêâàòîðà, ñîñòàâëÿåò 0,107 ìÂ/ì/íÒ è 0,030 ìÂ/ì/íÒ,
ñîîòâåòñòâåííî. Àìïëèòóäà êîëåáàíèé ýëåêòðè÷åñêîãî ïîëÿ DP 2
óìåíüøàëàñü ñ óìåíüøåíèåì øèðîòû íà íî÷íîé ñòîðîíå èîíîñôå-
ðû. Â íàáëþäàåìûõ ñîáûòèÿõ ñîîòíîøåíèå àìïëèòóäû êîëåáàíèé
ýëåêòðè÷åñêîãî ïîëÿ íà 26 ãðàäóñàõ ãåîìàãíèòíîé øèðîòû ê êîëå-
áàíèÿì íà 46 ãðàäóñàõ ñîñòàâèëî ïðèìåðíî 1/4.

2.20 Метод анализа геомагнитных данных на
основе совмещения вейвлет-преобразования

с радиальными нейронными сетями

Мандрикова О.В.1,2, Жижикина Е.А.2

1 Институт космофизических исследований и распространения
радиоволн ДВО РАН, Россия

2 Камчатский государственный технический университет,
Россия

Ðàáîòà íàïðàâëåíà íà ðàçðàáîòêó ñðåäñòâ àíàëèçà ïàðàìåò-
ðîâ ìàãíèòíîãî ïîëÿ Çåìëè, âûäåëåíèÿ ãåîìàãíèòíûõ âîçìóùå-
íèé è îöåíêè õàðàêòåðèñòèê ïîëÿ ïî äàííûì íàçåìíûõ îáñåðâàòî-
ðèé ñ ïðèìåíåíèåì ìåòîäîâ èñêóññòâåííîãî èíòåëëåêòà è âåéâëåò-
àíàëèçà. Ïðåäëîæåí ìåòîä àíàëèçà âàðèàöèé ìàãíèòíîãî ïîëÿ Çåì-
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ëè (íà ïðèìåðå Í-êîìïîíåíòû), îñíîâàííûé íà ñîâìåùåíèè êðàòíî-
ìàñøòàáíîãî àíàëèçà ñ ðàäèàëüíûìè íåéðîííûìè ñåòÿìè, ïîçâîëÿ-
þùèé îïðåäåëèòü ñîñòàâëÿþùèå âàðèàöèé ïîëÿ, õàðàêòåðèçóþùèå
ñòåïåíü åãî âîçìóùåííîñòè, èçó÷èòü èõ ñòðóêòóðó, âûïîëíèòü êëàñ-
ñèôèêàöèþ ïðèçíàêîâ äàííûõ è îöåíèòü ñîñòîÿíèå ïîëÿ. Íà îñíîâå
ðàçíåñåíèÿ â âåéâëåò-ïðîñòðàíñòâå ïðèçíàêîâ äàííûõ âûïîëíÿåòñÿ
àíàëèç ñòàòèñòè÷åñêèõ ñâîéñòâ ïðîöåññà è âûäåëÿþòñÿ èíôîðìà-
òèâíûå ïðèçíàêè. Ïîëó÷åííûå ïðèçíàêè îïðåäåëÿþò ðàäèàëüíûé
ñëîé ñåòè, âûïîëíÿþùåé îöåíêó ïðèíàäëåæíîñòè ïðèçíàêà ê êëàñ-
ñó.

Ìåòîä äàåò âîçìîæíîñòü èçó÷àòü òîíêèå îñîáåííîñòè ñòðóêòóðû
ãåîìàãíèòíûõ äàííûõ è ìîæåò áûòü ðåàëèçîâàí â âèäå àâòîìà-
òè÷åñêîãî ïðîãðàììíîãî ñðåäñòâà îïåðàòèâíîé îöåíêè ñîñòîÿíèÿ
ìàãíèòíîãî ïîëÿ Çåìëè. Àïðîáàöèÿ ìåòîäà, âûïîëíåííàÿ íà
äàííûõ ñòàíöèè "Ïàðàòóíêà"(Êàì÷àòñêèé êðàé), ïîäòâåðäèëà åãî
ýôôåêòèâíîñòü è ïîçâîëèëà âûäåëèòü â âàðèàöèÿõ ïîëÿ êëàññè-
ôèêàöèîííûå ïðèçíàêè, õàðàêòåðèçóþùèå ñòåïåíü âîçìóùåííîñòè
ïîëÿ.

2.21 Модель и алгоритмы анализа геомагнитных
данных в задачах выделения геомагнитных

возмущений и вычисления индекса
геомагнитной активности

Мандрикова О.В.1,2, Соловьев И.С.1

1 Институт космофизических исследований и распространения
радиоволн ДВО РАН, Россия

2 Камчатский государственный технический университет,
Россия

Äàííàÿ ðàáîòà ïîñâÿùåíà èññëåäîâàíèþ ïðîáëåì îáðàáîòêè è
àíàëèçà âàðèàöèé ìàãíèòíîãî ïîëÿ Çåìëè, âûäåëåíèÿ ñïîêîéíîãî
ñóòî÷íîãî õîäà è ëîêàëüíûõ îñîáåííîñòåé, ôîðìèðóþùèõñÿ â ïåðè-
îäû ïîâûøåííîé ãåîìàãíèòíîé àêòèâíîñòè. Íåñòàöèîíàðíûé õàðàê-
òåð ïðîöåññà è íàëè÷èå ðàçíîìàñøòàáíûõ ëîêàëüíûõ îñîáåííîñòåé
ðàçëè÷íîé ôîðìû è äëèòåëüíîñòè, íåñóùèõ âàæíóþ èíôîðìàöèþ
î ñîñòîÿíèè ïîëÿ, äåëàþò íåýôôåêòèâíûìè òðàäèöèîííûå ìåòîäû
ìîäåëèðîâàíèÿ è àíàëèçà äàííûõ è íå ïîçâîëÿþò:
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- èäåíòèôèöèðîâàòü îñîáåííîñòè, ïðåäñòàâëÿþùèå ñîáîé êîðîò-
êîïåðèîäíûå êîëåáàíèÿ è âîçíèêàþùèå â ðåãèñòðèðóåìûõ äàííûõ
â ïåðèîäû ïîâûøåííîé ãåîìàãíèòíîé àêòèâíîñòè;

- âûäåëèòü �ñïîêîéíûé� (õàðàêòåðíûé) õîä âàðèàöèè ïîëÿ è îöå-
íèòü åãî èçìåíåíèå âî âðåìÿ áóðü;

- ïîñòðîèòü àâòîìàòè÷åñêèé àëãîðèòì âû÷èñëåíèÿ Sq-êðèâîé è
K-èíäåêñà â ñîîòâåòñòâèè ñ ìåòîäèêîé Äæ. Áàðòåëüñà.

Â ðàáîòå ïðåäëîæåíà îáîáùåííàÿ ìíîãîêîìïîíåíòíàÿ ìîäåëü
ãåîìàãíèòíîãî ñèãíàëà (íà ïðèìåðå Í-êîìïîíåíòû), îñíîâàííàÿ íà
âåéâëåòàõ è ïîçâîëÿþùàÿ îïèñàòü ñïîêîéíûé õîä âàðèàöèè ïîëÿ
è ðàçíîìàñøòàáíûå ëîêàëüíûå îñîáåííîñòè, ôîðìèðóþùèåñÿ íà-
êàíóíå è â ïåðèîäû ìàãíèòíûõ áóðü. Òàêæå â ðàáîòå ïðåäëîæåí
ñïîñîá âûäåëåíèÿ õàðàêòåðíîé ñîñòàâëÿþùåé ìîäåëè è ëîêàëüíûõ
îñîáåííîñòåé, ïðåäñòàâëÿþùèõ ñîáîé ðàçíîìàñøòàáíûå êîðîòêîïå-
ðèîäíûå êîëåáàíèÿ. Ñïîñîá è ðàçðàáîòàííûå íà åãî îñíîâå àëãîðèò-
ìû è ïðîãðàììíûå ñðåäñòâà ïîçâîëÿþò â àâòîìàòè÷åñêîì ðåæèìå
âûäåëèòü ñóòî÷íûé õîä âàðèàöèè, ïîñòðîèòü Sq-êðèâóþ, âû÷èñëèòü
K-èíäåêñ è èäåíòèôèöèðîâàòü îñîáåííîñòè, âîçíèêàþùèå â ïåðèî-
äû âîçðàñòàíèÿ ãåîìàãíèòíîé àêòèâíîñòè. Ýôôåêòèâíîñòü ðàçðà-
áîòàííûõ ñðåäñòâ äîêàçàíà ñòàòèñòè÷åñêè (èñïîëüçîâàëèñü äàííûå
ñòàíöèè �Ïàðàòóíêà�, Êàì÷àòñêèé êðàé çà ïåðèîä 2002-2008 ãã.).

2.22 Моделирование вариаций космических
лучей по данным нейтронных мониторов и

выявление предвестников сильных
наземных возрастаний их интенсивности

Мандрикова О.В.1,3, Заляев Т.Л.1, Белов А,В.2, Янке В.Г.2

1 Институт космофизических исследований и распространения
радиоволн ДВО РАН, Россия

2 Институт земного магнетизма, ионосферы и распространения
радиоволн им. Н.В. Пушкова РАН, Россия

3 Камчатский государственный технический университет,
Россия

Â ðàáîòå ïðåäëîæåí ñïîñîá ìîäåëèðîâàíèÿ âðåìåííîãî õîäà
äàííûõ êîñìè÷åñêèõ ëó÷åé, îñíîâàííûé íà ñîâìåùåíèè âåéâëåò-
ïðåîáðàçîâàíèÿ ñ ìíîãîñëîéíûìè íåéðîííûìè ñåòÿìè ïðÿìîãî
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ðàñïðîñòðàíåíèÿ, ïîçâîëÿþùèé îïèñàòü õàðàêòåðíûé õîä è âûäå-
ëèòü îñîáåííîñòè, ôîðìèðóþùèåñÿ íàêàíóíå ñèëüíûõ íàçåìíûõ
âîçðàñòàíèé èíòåíñèâíîñòè. Íà îñíîâå âåéâëåò-ïðåîáðàçîâàíèÿ
âûïîëíÿåòñÿ âûäåëåíèå õàðàêòåðíûõ ñîñòàâëÿþùèõ âàðèàöèé
êîñìè÷åñêèõ ëó÷åé è ïîäàâëÿåòñÿ øóì. Ïóòåì âûáîðà íàèëó÷øåé
áàçèñíîé âåéâëåò-ôóíêöèè è ïîñòðîåíèÿ àïïðîêñèìàöèè, îáåñïå-
÷èâàþùåé íàèìåíüøóþ ïîãðåøíîñòü, îïðåäåëÿþòñÿ õàðàêòåðíûå
êîìïîíåíòû. Ïîëó÷åííûå õàðàêòåðíûå êîìïîíåíòû ìîäåëèðóþòñÿ
íåéðîííûìè ñåòÿìè. Íà îñíîâå àíàëèçà âåêòîðà îøèáêè íåéðîííûõ
ñåòåé âûÿâëÿþòñÿ ïðåäâåñòíèêè ñèëüíûõ íàçåìíûõ âîçðàñòàíèé
èíòåíñèâíîñòè êîñìè÷åñêèõ ëó÷åé. Íà ýòàïå ìîäåëèðîâàíèÿ èñ-
ïîëüçîâàëèñü äàííûå íåéòðîííûõ ìîíèòîðîâ ñòàíöèè Ìîñêâà è
ñòàíöèè Àïàòèòû çà ïåðèîä 2000-2005 ãã.. Ìîäåëèðîâàíèå ïîäòâåð-
äèëî ýôôåêòèâíîñòü ïðåäëàãàåìîãî ñïîñîáà è ïîçâîëèëî âûÿâèòü
ïðåäâåñòíèêè ñèëüíûõ íàçåìíûõ âîçðàñòàíèé èíòåíñèâíîñòè êîñ-
ìè÷åñêèõ ëó÷åé.

2.23 Выделение аномалий в ионосферных
параметрах на основе совмещения

кратномасштабного вейвлет-разложения и
нейронных сетей

Мандрикова О.В.1,2, Полозов Ю.А.1,2

1 Институт космофизических исследований и распространения
радиоволн ДВО РАН, Россия

2 Камчатский государственный технический университет,
Россия

Â ðàáîòå ïðåäëîæåí ìåòîä àíàëèçà ïàðàìåòðîâ êðèòè÷åñêîé
÷àñòîòû èîíîñôåðíîãî ñëîÿ F2, îñíîâàííûé íà ñîâìåùåíèè
êðàòíîìàñøòàáíîãî àíàëèçà è ìíîãîñëîéíûõ íåéðîííûõ ñåòåé,
ïîçâîëÿþùèé âûäåëèòü àíîìàëüíûå îñîáåííîñòè ïîâåäåíèÿ
èîíîñôåðû. Ñëîæíîñòè ðåøåíèÿ çàäà÷ îáðàáîòêè è àíàëèçà èîíî-
ñôåðíûõ ïàðàìåòðîâ ñâÿçàíû ñ èõ ñëîæíîé ñòðóêòóðîé. Îíè
âêëþ÷àþò áîëüøîå êîëè÷åñòâî êîìïîíåíò, ñîäåðæàò ëîêàëüíûå
îñîáåííîñòè ðàçíîîáðàçíîé ôîðìû è âðåìåííîé ïðîòÿæåííîñòè,
àíîìàëüíûå ýôôåêòû, à òàêæå øóìîâûå ôàêòîðû. Òðàäèöèîííûå
ïîäõîäû è ìåòîäû àíàëèçà èîíîñôåðíûõ ïàðàìåòðîâ, îñíîâàííûå
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íà ïðîöåäóðàõ ñãëàæèâàíèÿ, ïðèâîäÿò ê èñêàæåíèþ è ïîòåðå
èíôîðìàöèè. Îäíèì èç îñíîâíûõ íåäîñòàòêîâ ýòèõ ìåòîäîâ ÿâ-
ëÿåòñÿ îòñóòñòâèå ýôôåêòèâíûõ ñðåäñòâ àäàïòàöèè ê ñëîæíîé
íåñòàöèîíàðíîé ñòðóêòóðå äàííûõ. Ïðåäëàãàåìûé ìåòîä îñíîâàí
íà ïðåäñòàâëåíèè ðåãèñòðèðóåìîãî âðåìåííîãî ðÿäà foF2 â âèäå
ðàçíîìàñøòàáíûõ êîìïîíåíò è èõ àïïðîêñèìàöèè àäàïòèâíûìè
íåéðîííûìè ñåòÿìè ïåðåìåííîé ñòðóêòóðû. Ìåòîä è ðàçðàáîòàííûå
íà åãî îñíîâå àëãîðèòìû è ïðîãðàììíûå ìîäóëè ïîçâîëÿþò âûïîë-
íÿòü äåòàëüíûé àíàëèç êàæäîé êîìïîíåíòû è âûäåëÿòü àíîìàëèè,
âîçíèêàþùèå â ïåðèîäû ïîâûøåííîé ñåéñìè÷åñêîé àêòèâíîñòè íà
Êàì÷àòêå. Â ðàáîòå èñïîëüçîâàëèñü ðåãèñòðèðóåìûå äàííûå foF2
çà ïåðèîä 1969-2010 ãã. (ñòàíöèÿ �Ïàðàòóíêà�, Êàì÷àòñêèé êðàé).
Ñîïîñòàâëåíèå ðåçóëüòàòîâ îáðàáîòêè èîíîñôåðíûõ ïàðàìåòðîâ
ñ êàòàëîãîì çåìëåòðÿñåíèé è ãåîìàãíèòíûìè äàííûìè ïîêàçàëî
ýôôåêòèâíîñòü ïðåäëîæåííîãî ìåòîäà, è ïîçâîëèëî âûäåëèòü
ïåðèîäû àíîìàëüíîãî ïîâåäåíèÿ èîíîñôåðû.

2.24 Особенности азимутального распределения
потока геоакустических сигналов в

условиях изменчивости деформационного
процесса в приповерхностных породах

Марапулец Ю.В., Щербина А.О.

Институт космофизических исследований и распространения
радиоволн ДВО РАН, Россия

Ïîêàçàíû ðåçóëüòàòû ìíîãîëåòíèõ èññëåäîâàíèé íàïðàâëåííûõ
ñâîéñòâ ãåîàêóñòè÷åñêîé ýìèññèè, ïðîâåäåííûõ ñ èñïîëüçîâàíèåì
âåêòîðíîãî ïðèåìíèêà â ñåéñìè÷åñêè àêòèâíîé çîíå íà Êàì÷àòêå.
Ðàññìîòðåíû îñîáåííîñòè àçèìóòàëüíîãî ðàñïðåäåëåíèÿ ãåîàêó-
ñòè÷åñêèõ ñèãíàëîâ â ïåðèîäû ñëàáûõ (ôîíîâûõ) äåôîðìàöèé.
Èññëåäîâàíû ñâîéñòâà ýìèññèè â ïåðèîäû àêòèâèçàöèè äåôîðìàöè-
îííîãî ïðîöåññà, â òîì ÷èñëå ïðè ïîäãîòîâêå ñåéñìè÷åñêèõ ñîáûòèé.
Â ðàáîòå ïðåäñòàâëåíî îáîáùåíèå ïîëó÷åííûõ ðåçóëüòàòîâ äëÿ
íåñêîëüêèõ äåñÿòêîâ ñëó÷àåâ.
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2.25 Результаты исследований связи между
геоакустической эмиссией и атмосферным

электрическим полем на Камчатке

Марапулец Ю.В.1, Руленко О.П.1,2, Мищенко М.А.1, Ларионов
И.А.1

1 Институт космофизических исследований и распространения
радиоволн ДВО РАН, Россия

2 Институт вулканологии и сейсмологии ДВО РАН, Россия

Ïðåäñòàâëåíû ðåçóëüòàòû ïðîâîäèìûõ ñ 2005 ã. íà Êàì÷àòêå
ñîâìåñòíûõ èçìåðåíèé ãåîàêóñòè÷åñêîé ýìèññèè è àòìîñôåðíîãî
ýëåêòðè÷åñêîãî ïîëÿ ó ïîâåðõíîñòè çåìëè. Âïåðâûå îáíàðóæå-
íî, ÷òî ïðè ñïîêîéíîé ïîãîäå (îòñóòñòâèå äîæäÿ, ñèëüíîãî è
óìåðåííîãî âåòðà, íèçêîãî àòìîñôåðíîãî äàâëåíèÿ) èíîãäà íàáëþ-
äàþòñÿ îäíîâðåìåííûå âîçìóùåíèÿ ýòèõ ãåîôèçè÷åñêèõ ïîëåé.
Îíè ïðîÿâëÿþòñÿ â âèäå áóõòîîáðàçíûõ óìåíüøåíèé ãðàäèåíòà
ïîòåíöèàëà ýëåêòðè÷åñêîãî ïîëÿ, âïëîòü äî èçìåíåíèÿ çíàêà,
êîòîðûå âîçíèêàþò ïðè ðåçêîì è çíà÷èòåëüíîì óâåëè÷åíèè àêó-
ñòè÷åñêîãî äàâëåíèÿ â êèëîãåðöîâîì äèàïàçîíå ÷àñòîò. Èñïîëüçóÿ
íåïàðàìåòðè÷åñêèå ìåòîäû êîððåëÿöèîííîãî àíàëèçà, ïî äàííûì
äâóõ ëåòíå-îñåííèõ ýêñïåðèìåíòîâ óñòàíîâëåíà ñòàòèñòè÷åñêè
âûñîêîçíà÷èìàÿ îáðàòíàÿ ñâÿçü ìåæäó ñðåäíå÷àñîâûìè çíà÷åíè-
ÿìè ãåîàêóñòè÷åñêîé ýìèññèè è ýëåêòðè÷åñêîãî ïîëÿ. Ñîâìåñòíûå
ãåîàêóñòè÷åñêèå, àòìîñôåðíî-ýëåêòðè÷åñêèå è äåôîðìàöèîííûå
èçìåðåíèÿ ïîêàçàëè, ÷òî ðàçíûå ïî çíàêó àíîìàëüíûå âîçìóùåíèÿ
ýìèññèè è ýëåêòðè÷åñêîãî ïîëÿ âîçíèêàþò ïðè óâåëè÷åíèè ñêîðîñòè
äåôîðìèðîâàíèÿ ïðèïîâåðõíîñòíûõ îñàäî÷íûõ ïîðîä âî âðåìÿ
èõ ðàñòÿæåíèÿ. Ðàññìàòðèâàåòñÿ âîçìîæíûé ìåõàíèçì ïîÿâëåíèÿ
îáíàðóæåííîé ñâÿçè.

2.26 Аномальные изменения геомагнитного поля
электропроводности геологической среды в

связи с сейсмичностью

Мороз Ю.Ф., Мороз Т.А.

Институт вулканологии и сейсмологии ДВО РАН, Россия
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Â þæíîé ÷àñòè Áàéêàëüñêîãî ðèôòà îñóùåñòâëÿåòñÿ ìíîãîëåò-
íèé ìîíèòîðèíã âàðèàöèé ãåîìàãíèòíîãî ïîëÿ â 8 ïóíêòàõ. Äàííûå
íàáëþäåíèé äàþò âîçìîæíîñòü èçó÷èòü èçìåíåíèå íàïðÿæ¼ííîñòè
ãåîìàãíèòíîãî ïîëÿ âêðåñò ïðîñòèðàíèÿ ðèôòà íà ðàññòîÿíèè 170
êì. Â îñíîâó àíàëèçà ïîëîæåíû âåêîâûå âàðèàöèè ñîñòàâëÿþùèõ
ãåîìàãíèòíîãî ïîëÿ H, D, Z â îáñåðâàòîðèè �Ïàòðîíû� çà ïåðèîä
1968 - 2011 ãã. Â ïîâåäåíèè âåêîâîé âàðèàöèè âåðòèêàëüíîé ñîñòàâ-
ëÿþùåé ãåîìàãíèòíîãî ïîëÿ â ïåðèîä ñ 1998 ïî 2011 ãîä âûÿâëåíî
àíîìàëüíîå èçìåíåíèå. Îíî ìîæåò áûòü ñâÿçàíî ñ óñèëåíèåì ãåîäè-
íàìè÷åñêèõ ïðîöåññîâ â ñâÿçè ñ ïîâûøåííîé ñåéñìè÷íîñòüþ â þæ-
íîé ÷àñòè ðèôòà â 1998 - 2006 ãã. Âûïîëíåí ñðàâíèòåëüíûé àíàëèç
íàïðÿæ¼ííîñòè ïîëíîãî âåêòîðà ãåîìàãíèòíîãî ïîëÿ â ïï. Ïàòðîíû,
Ñóõîé ðó÷åé, Õóðàìøà è Íàäååíî, ò.å. ïî ïðîôèëþ âêðåñò ïðîñòè-
ðàíèÿ ðèôòà. Óñòàíîâëåíî àíîìàëüíîå èçìåíåíèå íàïðÿæåííîñòè
ïîëÿ íà 8 íÒë çà ïîñëåäíèå 9.ëåò. Ýòî èçìåíåíèå ñâèäåòåëüñòâó-
åò îá óñèëåíèè ãåîäèíàìè÷åñêèõ ïðîöåññîâ â þãî-âîñòî÷íîé ÷àñòè
ðèôòà. Â îáñåðâàòîðèè "Ïàòðîíû"ãåîìàãíèòíûå âàðèàöèè ñ ïåðè-
îäàìè îò ïåðâûõ ìèíóò äî ïåðâûõ ÷àñîâ èñïîëüçîâàíû äëÿ èçó÷å-
íèÿ äèíàìèêè ýëåêòðîïðîâîäíîñòè ëèòîñôåðû. Â îñíîâó èçó÷åíèÿ
ïîëîæåíà ïåðåäàòî÷íàÿ ôóíêöèÿ ìåæäó âåðòèêàëüíîé è ãîðèçîí-
òàëüíûìè ñîñòàâëÿþùèìè âàðèàöèé ãåîìàãíèòíîãî ïîëÿ, êîòîðàÿ
ïîëó÷èëà íàçâàíèå ìàãíèòíîãî òèïïåðà. Äëÿ èçó÷åíèÿ äèíàìèêè
ìàãíèòíîãî òèïïåðà èñïîëüçîâàíû íåïðåðûâíûå âðåìåííûå ðÿäû
êîìïîíåíò H, D, Z çà ïåðèîä ñ 2001 ïî 2011 ãã. ñ äèñêðåòíîñòüþ
1 ìèíóòà. Ìîíèòîðèíã ìàãíèòíîãî òèïïåðà âûïîëíåí â äèàïàçîíå
ïåðèîäîâ îò 143 äî 10000 ñ. Â ïîâåäåíèè âåùåñòâåííîãî òèïïåðà íà
ïåðèîäàõ 143 è 210 ñ ïðîÿâèëèñü àíîìàëüíûå èçìåíåíèÿ âî âðåìÿ
Êóëòóêñêîãî çåìëåòðÿñåíèÿ. Àíîìàëèÿ õàðàêòåðèçóåòñÿ ïîâûøåíè-
åì òèïïåðà â íåñêîëüêî ðàç ïî îòíîøåíèþ ê ñðåäíåìó ìíîãîëåòíåìó
óðîâíþ âåùåñòâåííîãî òèïïåðà. Õàðàêòåðíî, ÷òî àíîìàëèÿ òèïïåðà
ïðîÿâèëàñü òîëüêî â êîðîòêîïåðèîäíîì äèàïàçîíå. Íà óêàçàííûõ
ïåðèîäàõ äëèíà ýëåêòðîìàãíèòíîé âîëíû ïî ïðèáëèæ¼ííûì îöåí-
êàì ñîñòàâëÿåò ïåðâûå ñîòíè êèëîìåòðîâ. Ñëåäîâàòåëüíî, ìàãíèò-
íûé òèïïåð îòðàæàåò èçìåíåíèå ýëåêòðîïðîâîäíîñòè ãåîëîãè÷åñêîé
ñðåäû, âêëþ÷àþùåé þæíóþ ÷àñòü îçåðà, ãäå ïðîèçîøëî Êóëòóêñêîå
çåìëåòðÿñåíèå. Ãëóáèíà ïðîíèêíîâåíèÿ âîëíû ïðè òàêîé äëèíå ñî-
ñòàâëÿåò ïåðâûå äåñÿòêè êèëîìåòðîâ. Ìîæíî ïîëàãàòü, ÷òî òèïïåð
êîíòðîëèðóåò ýëåêòðîïðîâîäíîñòü çåìíîé êîðû þæíîé ÷àñòè âïà-
äèíû îç. Áàéêàë. Ïðèáëèæ¼ííûå êà÷åñòâåííûå îöåíêè ñ ïîìîùüþ
÷èñëåííîãî ìîäåëèðîâàíèÿ â ðàìêàõ òð¼õìåðíîé ìîäåëè Áàéêàëü-
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ñêîé âïàäèíû ïîêàçûâàþò, ÷òî äëÿ èçìåíåíèÿ âåùåñòâåííîãî òèï-
ïåðà â íåñêîëüêî ðàç íåîáõîäèìî êðàòêîâðåìåííîå ïîâûøåíèå ïðî-
âîäèìîñòè ãëóáèííîãî ðàçëîìà â þæíîé ÷àñòè îçåðà. Òàêæå íå èñ-
êëþ÷àåòñÿ âàðèàíò íàðóøåíèÿ ïåðåäàòî÷íîé ôóíêöèè ìåæäó âåð-
òèêàëüíîé è ãîðèçîíòàëüíûìè ñîñòàâëÿþùèìè ïîëÿ çà ñ÷¼ò ïîÿâëå-
íèÿ ëèòîñôåðíî-èîíîñôåðíûõ ñâÿçåé â ñâÿçè ñ ñèëüíûì Êóëòóêñêèì
çåìëåòðÿñåíèåì.

2.27 Изменения передаточных
магнитотеллурических функций во

времени на Камчатке

Мороз Ю.Ф., Мороз Т.А.

Институт вулканологии и сейсмологии ДВО РАН

Íà Þæíîé Êàì÷àòêå ïî äàííûì ìíîãîëåòíåãî ýëåêòðîìàãíèò-
íîãî ìîíèòîðèíãà ïî ñåòè ïóíêòîâ èññëåäîâàíû íèçêî÷àñòîòíûå èç-
ìåíåíèÿ ãåîýëåêòðè÷åñêîãî ïîëÿ, à òàêæå ìàãíèòîòåëëóðè÷åñêîãî
èìïåäàíñà è ìàãíèòíîãî òèïïåðà â äèàïàçîíå ïåðèîäîâ îò ïåðâûõ
ìèíóò äî ïåðâûõ ÷àñîâ. Ñåòü íàáëþäåíèé ðàñïîëîæåíà íà ïîáåðå-
æüå Òèõîãî îêåàíà, â çîíå ñóáäóêöèè. Ïîëó÷åííûå ðåçóëüòàòû ñâî-
äÿòñÿ ê ñëåäóþùåìó. Ïî äàííûì ìíîãîëåòíèõ íàáëþäåíèé ýëåêòðî-
ìàãíèòíîãî ïîëÿ ãîäîâûå âàðèàöèè ãåîýëåêòðè÷åñêîãî ïîëÿ èìåþò
èíòåíñèâíîñòü äî 100 ìÂ/êì, ãåîìàãíèòíîãî - äî 20-30 íÒë. Ãîäîâûå
âàðèàöèè ýòèõ ïîëåé ïîäîáíû. Îäíàêî, àíàëèç ïîêàçàë, ÷òî ãîäîâûå
âàðèàöèè ãåîýëåêòðè÷åñêîãî ïîëÿ íå ìîãóò áûòü èíäóöèðîâàíû âà-
ðèàöèÿìè ãåîìàãíèòíîãî ïîëÿ, âûçâàííîãî âíåøíèì èîíîñôåðíûì
èñòî÷íèêîì. Ãîäîâûå âàðèàöèè ýëåêòðè÷åñêîãî ïîëÿ èìåþò âíóòðè-
çåìíîå ïðîèñõîæäåíèå. Îíè ìîãóò áûòü ñâÿçàíû ñ ýëåêòðîõèìè÷å-
ñêèìè, ýëåêòðîêèíåòè÷åñêèìè, ôèëüòðàöèîííûìè è äðóãèìè ïðî-
öåññàìè, ïðîòåêàþùèìè â Çåìëå. Ãîäîâûå âàðèàöèè, ïî-âèäèìîìó,
âûçâàíû èçìåíåíèåì àêòèâíîñòè ýòèõ ïðîöåññîâ â çàâèñèìîñòè îò
ñåçîííîãî ïîñòóïëåíèÿ ñîëíå÷íîé ýíåðãèè, âëèÿþùåé íà òåìïåðà-
òóðíûé ðåæèì ïðèïîâåðõíîñòíûõ ÷àñòåé çåìíîé êîðû. Çà ñ÷¼ò ýòî-
ãî íàïðÿæ¼ííîñòü ãåîýëåêòðè÷åñêîãî ïîëÿ ìåíÿåòñÿ â òå÷åíèå ãî-
äà äî 100 ìÂ/êì. Â ïîâåäåíèè ìàãíèòîòåëëóðè÷åñêîãî èìïåäàíñà
(êîìïëåêñíîå ýëåêòðè÷åñêîå ñîïðîòèâëåíèå ñðåäû) âûÿâëåíû ãîäî-
âûå âàðèàöèè. Îíè â ëó÷øåé ìåðå âûðàæåíû â ìîäóëå èìïåäàíñà
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íà ïåðèîäå 500 ñ, ãäå èõ àìïëèòóäà ñîñòàâëÿåò îêîëî 30%. Íà ïåðèî-
äàõ 1000 è 3000 ñ àìïëèòóäû âàðèàöèé ìîäóëÿ èìïåäàíñà óìåíüøà-
þòñÿ. Â ïîâåäåíèè ôàçû èìïåäàíñà ãîäîâûå âàðèàöèè ïðîÿâèëèñü
ñëàáî. Èõ àìïëèòóäà íå ïðåâûøàåò ïåðâûõ ãðàäóñîâ ò.å. òî÷íîñòè
èçìåðåíèé ôàçû. Ýòî ñâèäåòåëüñòâóåò, ÷òî ãîäîâûå âàðèàöèè èì-
ïåäàíñà â áîëüøåé ìåðå ñâÿçàíû ñ èçìåíåíèåì ýëåêòðîïðîâîäíîñòè
ëîêàëüíûõ ãåîýëåêòðè÷åñêèõ íåîäíîðîäíîñòåé è âìåùàþùåé ñðåäû
â ïðèïîâåðõíîñòíûõ ÷àñòÿõ çåìíîé êîðû. Â îáñ. Ïàðàòóíêà èçó÷å-
íû âðåìåííûå èçìåíåíèÿ ìàãíèòíîãî òèïïåðà. Â ïîâåäåíèè ìíèìîãî
òèïïåðà íà ïåðèîäàõ 1000 - 3000 ñ âûðàæåíû ãîäîâûå âàðèàöèè. Â
ïîâåäåíèè âåùåñòâåííîãî òèïïåðà ãîäîâûå âàðèàöèè ïðàêòè÷åñêè íå
âûðàæåíû. Âûÿâëåííûå îñîáåííîñòè ìàãíèòíîãî òèïïåðà èññëåäî-
âàíû ñ ïîìîùüþ ïðîáíûõ ãåîýëåêòðè÷åñêèõ ìîäåëåé Êàì÷àòêè. Ðå-
çóëüòàòû òðåõìåðíîãî ÷èñëåííîãî ìîäåëèðîâàíèÿ ìàãíèòîòåëëóðè-
÷åñêîãî ïîëÿ ñâèäåòåëüñòâóþò î âîçìîæíîé ñâÿçè ãîäîâûõ âàðèàöèé
ìíèìîãî òèïïåðà íà ïåðèîäàõ 1000 - 3000 ñ ñ èçìåíåíèÿìè ïðîâîäè-
ìîñòè ãëóáèííîé ïîïåðå÷íîé ïðîâîäÿùåé çîíû (ðàçëîìà). Ïðåäïî-
ëàãàåòñÿ, ÷òî ýòè èçìåíåíèÿ ìîãóò áûòü âûçâàíû îáðàùåíèåì Çåìëè
âîêðóã Ñîëíöà, â ðåçóëüòàòå êîòîðîãî ïðîÿâëÿåòñÿ ãîäîâàÿ öèêëè÷-
íîñòü â ãåîäèíàìè÷åñêèõ ïðîöåññàõ, âûðàæåííûõ â èçìåíåíèè òðå-
ùèíîâàòîñòè ñðåäû, ñòåïåíè åå íàñûùåííîñòè ãèäðîòåðìàëüíûìè
ðàñòâîðàìè è ñòåïåíè èõ ìèíåðàëèçàöèè.

2.28 Некоторые свойства фрактального
параметрического осциллятора

Паровик Р.И.

Институт космофизических исследований и распространения
радиоволн ДВО РАН, Россия

Â ðàáîòå ïðîâåäåí ôàçîâûé àíàëèç êîëåáàòåëüíûõ ñèñòåì,
îáëàäàþùèõ ôðàêòàëüíûìè ñâîéñòâàìè. Ôðàêòàëüíûå ñâîéñòâà
òàêèõ ñèñòåì îïðåäåëÿþòñÿ âîçäåéñòâèåì âíåøíåé ñèëû, êîòîðàÿ
çàâèñèò íå òîëüêî îò âðåìåíè, íî è îò ñìåùåíèÿ. Ýòà çàâèñèìîñòü
ïðåäñòàâëåíà èíòåãðàëîì äðîáíîãî ïîðÿäêà ñî ñòåïåííûì ÿäðîì,
÷òî õàðàêòåðèçóåò ñâîéñòâî ïàìÿòè è äàåò âîçìîæíîñòü ëó÷øå
èíòåðïðåòèðîâàòü ðàçëè÷íûå ýôôåêòû â òàêèõ ñèñòåìàõ, à òàêæå
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íàéòè èõ ïðèëîæåíèÿ â ãåîôèçè÷åñêèõ ïîëÿõ.

2.29 Исследование влияния магнитуды
землетрясения на генерацию волновых

возмущений в ионосфере

Перевалова Н.П.1, Саньков В.А.2, Астафьева Э.И.3,
Жупитяева А.С.4

1 Институт солнечно-земной физики СО РАН, Россия
2 Институт земной коры СО РАН, Россия

3 Парижский институт физики Земли, Франция
4 Иркутский государственный университет, Россия

Ïðîâåäåí àíàëèç âëèÿíèÿ ìàãíèòóäû (Mw) çåìëåòðÿñåíèÿ íà âå-
ðîÿòíîñòü ïîÿâëåíèÿ âîëíîâûõ âîçìóùåíèé â èîíîñôåðå. Àíàëèç
âûïîëíåí íà îñíîâå äàííûõ èçìåðåíèé âàðèàöèé ïîëíîãî ýëåêòðîí-
íîãî ñîäåðæàíèÿ (ÏÝÑ) íà íàçåìíûõ ñòàíöèÿõ GPS, ðàñïîëàãàâ-
øèõñÿ âáëèçè ýïèöåíòðîâ. Èññëåäîâàíî 21 çåìëåòðÿñåíèå ñ ìàãíèòó-
äàìè 4.1-9.0, çàðåãèñòðèðîâàííûõ â ïåðèîä 1999-2012 ãã. â Áàéêàëü-
ñêîì ðåãèîíå, ßïîíèè, Åâðîïå, Ñàëüâàäîðå, ó î. Ñóìàòðà. Âîëíîâûå
âîçìóùåíèÿ ÏÝÑ, âûçâàííûå ñèëüíûìè çåìëåòðÿñåíèÿìè ñ ìàãíè-
òóäàìè 7.1-9.0, ðåãèñòðèðóþòñÿ óâåðåííî, ÷òî ïîçâîëÿåò îïðåäåëÿòü
èõ õàðàêòåðèñòèêè è ðàññ÷èòûâàòü ïàðàìåòðû äâèæåíèÿ. Îòìå÷åíà
òåíäåíöèÿ óâåëè÷åíèÿ ñðåäíåé àìïëèòóäû îòêëèêà ÏÝÑ íà ñèëü-
íûå çåìëåòðÿñåíèÿ ñ ðîñòîì ìàãíèòóäû. Îòêëèêè íà çåìëåòðÿñåíèÿ
ñ ìàãíèòóäàìè 6.6-6.7 òðóäíî âûäåëÿòü íà óðîâíå ôîíîâûõ êîëå-
áàíèé. Ýòè âîçìóùåíèÿ ÏÝÑ ðåãèñòðèðóþòñÿ íà îòäåëüíûõ ëó÷àõ
ïðèåìíèê-ñïóòíèê è èìåþò íåáîëüøóþ àìïëèòóäó. Îòìå÷åíî, ÷òî
äëÿ çåìëåòðÿñåíèé ñ Mw>6.5 íà ôîðìèðîâàíèå è èíòåíñèâíîñòü
âîëíîâûõ âîçìóùåíèé â èîíîñôåðå îêàçûâàåò âëèÿíèå òàêæå ìå-
õàíèçì î÷àãà çåìëåòðÿñåíèÿ. Ïîñëå çåìëåòðÿñåíèé ñ ìàãíèòóäàìè
4.1.0-6.3 âîëíîâûõ âîçìóùåíèé â âàðèàöèÿõ ÏÝÑ âûäåëèòü íå óäà-
åòñÿ. Íà îñíîâàíèè ïîëó÷åííûõ ðåçóëüòàòîâ è äàííûõ äðóãèõ èññëå-
äîâàòåëåé âåëè÷èíó Mw=6.5 ìîæíî ñ÷èòàòü ïîðîãîâûì çíà÷åíèåì
ìàãíèòóäû, íèæå êîòîðîãî çàìåòíûõ âîëíîâûõ âîçìóùåíèé ÏÝÑ,
âûçâàííûõ çåìëåòðÿñåíèåì, íå íàáëþäàåòñÿ.

Ðàáîòà âûïîëíåíà ïðè ïîääåðæêå ìåæäèñöèïëèíàðíîãî èíòå-
ãðàöèîííîãî ïðîåêòà ÑÎ ÐÀÍ N11, Ðîññèéñêîãî ôîíäà ôóíäàìåí-
òàëüíûõ èññëåäîâàíèé (ãðàíò 12-05-33032), à òàêæå Ìèíèñòåðñòâà
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îáðàçîâàíèÿ è íàóêè ÐÔ (ñîãëàøåíèÿ N8699, N8388, ãîñêîíòðàêò
N14.518.11.7065).

2.30 Об одном эволюционном уравнении для
задач ударного деформирования нелинейно

упругих неоднородных сред

Рагозина В.Е., Иванова Ю.Е.

Институт автоматики и процессов управления ДВО РАН,
Россия

Äèíàìè÷åñêîå äåôîðìèðîâàíèå íåëèíåéíî óïðóãèõ òåë, îáóñëîâ-
ëåííîå äåéñòâèåì êðàòêîâðåìåííûõ èíòåíñèâíûõ íàãðóçîê, ïðè-
âîäèò ê ñëîæíîìó ìåõàíèêî-ôèçè÷åñêîìó ïðîöåññó îáðàçîâàíèÿ è
äâèæåíèÿ óäàðíûõ âîëí. Ïðè ðåøåíèè äèíàìè÷åñêèõ çàäà÷ äëÿ îá-
ëàñòåé áîëüøîé ïðîòÿæåííîñòè (â ÷àñòíîñòè, â ñåéñìîëîãèè) äî-
ïîëíèòåëüíûì âàæíûì ôàêòîðîì ñëåäóåò ñ÷èòàòü íåîäíîðîäíîñòü
ñâîéñòâ ñðåäû. Â íàñòîÿùåé ðàáîòå ïðèâåäåíû ðåçóëüòàòû ðåøåíèÿ
ìåòîäîì ìàëîãî ïàðàìåòðà äëÿ çàäà÷è î ïðîäîëüíîé óäàðíîé âîëíå
â ñðåäå Ìóðíàãàíà. Óïðóãèå ìîäóëè ñðåäû è åå ïëîòíîñòü èìåþò
ñëàáóþ íåîäíîðîäíîñòü ñòåïåííîãî òèïà â íàïðàâëåíèè äâèæåíèÿ
âîëíû. Ñîâìåñòíûé ó÷åò ôàêòîðà ñëàáîé íåëèíåéíîñòè è ôàêòîðà
ñëàáîé íåîäíîðîäíîñòè ïðèâîäèò ê íåëèíåéíîìó èñêàæåíèþ õàðàê-
òåðèñòèê è ê îáðàçîâàíèþ óäàðíîé âîëíû. Â ïðèôðîíòîâîé îáëàñòè
ïåðåäíåé ãðàíèöû äåôîðìàöèîííîé âîëíû ãèïîòåçà îäíîâîëíîâî-
ãî ïðèáëèæåíèÿ ïîçâîëÿåò ïðåäñòàâèòü ïðèáëèæåííîå ðåøåíèå íà
îñíîâå àíàëèçà ýâîëþöèîííîãî óðàâíåíèÿ êâàçèïðîñòûõ âîëí. Ýòî
óðàâíåíèå ïðèíöèïèàëüíî çàâèñèò îò áàëàíñà ìåæäó íåëèíåéíûìè
è íåîäíîðîäíûìè ñâîéñòâàìè ñðåäû. Ïðåäñòàâëåíî îáùåå ðåøåíèå
ýâîëþöèîííîãî óðàâíåíèÿ, íà åãî îñíîâå ïðèâîäÿòñÿ ïðèìåðû ÷àñò-
íûõ ðåøåíèé ðàçëè÷íûõ êðàåâûõ çàäà÷.
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2.31 Особенности изменения магнитного
момента Земли по наблюдениям в

различных точках земной поверхности

Семаков Н.Н.

Институт геологии и минералогии СО РАН, Россия

Ïðîèçâåäåíû ðàñ÷åòû âåëè÷èíû ëîêàëüíîé ìàãíèòíîé ïîñòî-
ÿííîé â ðàçëè÷íûõ ðåãèîíàõ â îäíó ýïîõó è ñêîðîñòè èçìåíåíèÿ
ìàãíèòíîãî ìîìåíòà â ïåðèîä ðàáîòû ìàãíèòíûõ îáñåðâàòî-
ðèé ñ äëèííûìè ðÿäàìè íàáëþäåíèé. Âûÿâëåí ðÿä èíòåðåñíûõ
çàêîíîìåðíîñòåé, çàñòàâëÿþùèõ áîëåå âíèìàòåëüíî îòíîñèòü-
ñÿ ê èçó÷åíèþ ãëîáàëüíûõ è ðåãèîíàëüíûõ îñîáåííîñòåé â
ïðîñòðàíñòâåííî-âðåìåííîé ìîðôîëîãèè ìàãíèòíîãî ïîëÿ Çåìëè.
Â ðàìêàõ ãèïîòåçû åäèíîãî öåíòðàëüíîãî äèïîëÿ íåâîçìîæíî
îáúÿñíèòü ðàçëè÷èå â íàáëþäàåìûõ õàðàêòåðèñòèêàõ ãåîìàãíèò-
íîãî ïîëÿ ôîðìîé è ðåëüåôîì çåìíîé ïîâåðõíîñòè. Ðåàëüíûå
ðàññòîÿíèÿ îò ýòîé ïîâåðõíîñòè äî öåíòðà Çåìëè ðàçëè÷àþòñÿ
íå áîëåå ÷åì íà 28 êì ( âåðøèíà ãîðû ×èìáîðàñî â Ýêâàäîðå è
ïîâåðõíîñòü ëüäà íà Ñåâåðíîì ïîëþñå ). Íî äëÿ îäíîãî è òîãî
æå çíà÷åíèÿ ìàãíèòíîãî ìîìåíòà öåíòðàëüíîãî äèïîëÿ ðàçíèöà
ðàññòîÿíèé äî íåãî îò íàèáîëåå óäàëåííîé è íàèáîëåå ïðèáëè-
æåííîé òî÷êè çåìíîé ïîâåðõíîñòè äîëæíà ïðåâûøàòü 2200 êì.
Ãèïîòåçà åäèíîãî ñìåùåííîãî äèïîëÿ òàêæå âõîäèò â ïðîòèâîðå÷èå
ñ äàííûìè ìàãíèòíûõ îáñåðâàòîðèé, ïðåîáðàçîâàííûìè â çíà÷åíèÿ
ëîêàëüíîé ìàãíèòíîé ïîñòîÿííîé, ââåäåííîé â óïîòðåáëåíèå â
íà÷àëå 20-ãî âåêà Ë.À.Áàóýðîì èìåííî äëÿ îöåíêè èçìåíåíèÿ
ìàãíèòíîãî ìîìåíòà Çåìëè â ðàçíûõ ðåãèîíàõ è íåçàñëóæåííî,
íà íàø âçãëÿä, çàáûòîé ñîâðåìåííûìè ìàãíèòîëîãàìè. "Ñðåäíåå"
óìåíüøåíèå ìàãíèòíîãî ìîìåíòà Çåìëè ñî ñêîðîñòüþ 5 ïðîöåíòîâ
çà ñòîëåòèå â ðåàëüíîñòè ñêëàäûâàåòñÿ èç åãî óâåëè÷åíèÿ â îäíèõ
ðåãèîíàõ ñî ñêîðîñòÿìè äî 20 ïðîöåíòîâ çà ñòîëåòèå è óìåíüøåíèÿ
â äðóãèõ ðåãèîíàõ ñî ñêîðîñòÿìè äî 50 ïðîöåíòîâ çà ñòîëåòèå. Äëÿ
áîëüøèíñòâà ìàãíèòíûõ îáñåðâàòîðèé ñàìà ñêîðîñòü èçìåíåíèÿ
ìàãíèòíîãî ìîìåíòà òîæå ïîäâåðæåíà çíà÷èòåëüíûì ïî àìïëèòóäå
âàðèàöèÿì ñ õàðàêòåðíûìè âðåìåíàìè îêîëî 60-100 ëåò.
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2.32 Методические аспекты оценки триггерного
воздействия сезонности на сейсмичность

Серафимова Ю.К.

Камчатский филиал Геофизической службы РАН, Россия

Íà ïðèìåðå Êóðèëî-Êàì÷àòñêîãî ðåãèîíà ðàññìàòðèâàåòñÿ ñâÿçü
ìåæäó âîçíèêíîâåíèåì çåìëåòðÿñåíèé è ñìåíîé ñåçîíîâ (âðåìåí ãî-
äà). Ñìåíà âðåìåí ãîäà îáóñëîâëèâàåòñÿ ãîäè÷íûì ïåðèîäîì îáðà-
ùåíèÿ Çåìëè âîêðóã Ñîëíöà è íàêëîíîì îñè âðàùåíèÿ ïëàíåòû îò-
íîñèòåëüíî îðáèòàëüíîé ïëîñêîñòè è ìîæåò ðàññìàòðèâàòüñÿ â êà-
÷åñòâå òðèããåðà íà âîçíèêíîâåíèå çåìëåòðÿñåíèé ðàçëè÷íîãî ýíåð-
ãåòè÷åñêîãî óðîâíÿ, âêëþ÷àÿ ñèëüíûå ñîáûòèÿ.

Â ðàáîòå èñïîëüçóþòñÿ àñòðîíîìè÷åñêèå âðåìåíà ãîäà, êîòîðûå
îïðåäåëÿþòñÿ äàòàìè ñîëíöåñòîÿíèÿ è ðàâíîäåíñòâèÿ. Ñ èñïîëüçî-
âàíèåì ìåòîäà íàëîæåíèÿ ýïîõ îöåíèâàåòñÿ ñòàòèñòè÷åñêàÿ çíà÷è-
ìîñòü ïðèóðî÷åííîñòè çåìëåòðÿñåíèé Êàì÷àòêè è Ñåâåðíûõ Êóðèë
ê îïðåäåëåííûì ôàçàì ñåçîíîâ.

2.33 Воздействие геомагнитных бурь на
квазистатическое электрическое поле и

метеорологические величины в приземной
атмосфере

Смирнов С.Э.1, Михайлова Г.А.2, Капустина О.В.2

1 Институт космофизических исследований и распространения
радиоволн ДВО РАН, Россия

2 Институт земного магнетизма, ионосферы и распространения
радиоволн им.Н.В. Пушкова РАН, Россия

Âî âðåìÿ ãåîìàãíèòíûõ âîçìóùåíèé âûÿâëåíû ñëåäóþùèå ýô-
ôåêòû: ïàäåíèå ýëåêòðîïðîâîäíîñòè âîçäóõà ñâÿçàíî ñ óìåíüøåíè-
åì ïîòîêà ãàëàêòè÷åñêèõ êîñìè÷åñêèõ ëó÷åé, îäíèì èç îñíîâíûõ
èîíèçàòîðîâ âîçäóõà; âíåçàïíîå íà÷àëî áóðè âûçâàëî èíäóêöèîííûå
ýôôåêòû â ýëåêòðè÷åñêèõ ïîëÿõ; íà ïîñëåäóþùèõ ñòàäèÿõ áóðè ïî-
ÿâèëñÿ çíà÷èòåëüíûé èçáûòîê ïîëîæèòåëüíî çàðÿæåííûõ ÷àñòèö â
ïðèçåìíîì âîçäóõå.
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Îáíàðóæåíî àíîìàëüíîå ïîâûøåíèå òåìïåðàòóðû è âëàæíîñòè
âîçäóõà â ïðîöåññå ðàçâèòèÿ ñîëíå÷íîé àêòèâíîñòè. Ñîâïàäåíèå
ïî âðåìåíè íàðóøåíèÿ ðåãóëÿðíûõ ìåòåîðîëîãè÷åñêèõ ïðîöåññîâ
ñ ïîñëåäîâàòåëüíîñòüþ ñîëíå÷íûõ âñïûøåê, ñîïðîâîæäàåìûõ
óñèëåíèåì èçëó÷åíèÿ â ïîëîñå áëèæíåãî óëüòðàôèîëåòà, âèäèìîé
è èíôðàêðàñíîé ÷àñòåé ñïåêòðà, ïîçâîëÿåò ðàññìàòðèâàòü èõ â
êà÷åñòâå èñòî÷íèêà äîïîëíèòåëüíîãî ïðèòîêà ýíåðãèè â íèæíþþ
àòìîñôåðó. Îáíàðóæåíî âîçðàñòàíèå èíòåíñèâíîñòè ñïåêòðîâ
ìîùíîñòè ýëåêòðè÷åñêîãî ïîëÿ íàêàíóíå áóðè ñ ïîñëåäóþùèì
îñëàáëåíèåì â äåíü áóðè. Ïðåäïîëîæåíî, ÷òî ýòè ýôôåêòû ñâÿçàíû
ñ äåéñòâèåì êîñìè÷åñêèõ ëó÷åé íà òîêè ãëîáàëüíîé ýëåêòðè÷åñêîé
öåïè. Ïîêàçàíî, ÷òî â ñïåêòðå ìîùíîñòè ýëåêòðè÷åñêîãî ïîëÿ âëè-
ÿíèå Ôîðáóø- ýôôåêòà ïðîÿâëÿåòñÿ òàêæå â óñèëåíèè êîìïîíåíòû
ñ ïåðèîäîì 48 ÷.

2.34 Результаты исследования суточных
вариаций геоакустической эмиссии на озере

Микижа в период 2006-2011 гг.

Солодчук А.А., Марапулец Ю.В., Мищенко М.А.

Институт космофизических исследований и распространения
радиоволн ДВО РАН, Россия

Â ðàáîòå ïðåäñòàâëåíû ðåçóëüòàòû èññëåäîâàíèÿ ñóòî÷íîãî õî-
äà ãåîàêóñòè÷åñêîé ýìèññèè íà îçåðå Ìèêèæà â ïåðèîä 2006-2011
ãã. Óñòàíîâëåíî, ÷òî ïåðèîäè÷íîñòü ñóòî÷íûõ âàðèàöèé ñîñòàâëÿåò
24 ÷àñà, à èõ àìïëèòóäà äîñòèãàåò ìàêñèìóìà â äíåâíûå ÷àñû ïî
ìåñòíîìó âðåìåíè. Èññëåäîâàíî âëèÿíèå ïðèëèâíûõ âîëí è ìåòåî-
ðîëîãè÷åñêèõ ïðîöåññîâ íà ïîâåäåíèå ñóòî÷íîãî õîäà.
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2.35 Потенциал методов нелинейной динамики
для анализа геофизических рядов и

сейсмичности

Сычев В.Н.1, Богомолов Л.М.2

1 Научная станция РАН, Бишкек, Киргизия
2 Институт морской геологии и геофизики ДВО РАН, Россия

Ñîâðåìåííûå èññëåäîâàíèÿ óêàçûâàþò, ÷òî çåìëåòðÿñåíèÿ îá-
íàðóæèâàþò ïðèçíàêè äèíàìè÷åñêè ñëîæíûõ ñèñòåì. Â ïîñëåäíèå
âðåìÿ íàáîð òðàäèöèîííûõ (ëèíåéíûõ) ìåòîäîâ èññëåäîâàíèÿ ñó-
ùåñòâåííî ðàñøèðåí íåëèíåéíûìè ìåòîäàìè, ïîëó÷åííûìè èç òåî-
ðèè íåëèíåéíîé äèíàìèêè è õàîñà; ìíîãèå èññëåäîâàíèÿ ïîñâÿùåíû
îöåíêå íåëèíåéíûõ õàðàêòåðèñòèê è ñâîéñòâ åñòåñòâåííûõ è èñêóñ-
ñòâåííûõ ñèñòåì. Äëÿ âû÷èñëåíèÿ îäíèõ õàðàêòåðèñòèê íåîáõîäèìî
âîññòàíàâëèâàòü ôàçîâóþ äèíàìèêó ñèñòåìû, äëÿ äðóãèõ ýòîãî íå
òðåáóåòñÿ. Äëÿ îöåíêè äåòåðìèíèðîâàííîé ñîñòàâëÿþùåé ñëó÷àé-
íîãî ïðîöåññà â òåñòîâûõ ïðèìåðàõ è â ðåàëüíûõ ñåéñìîëîãè÷åñêèõ
äàííûõ ïîêàçàíî èñïîëüçîâàíèå ìåòîäîâ IFS dumpiness test (äîñëîâ-
íî ýòî íàçâàíèå ïåðåâîäèòñÿ ñ àíãëèéñêîãî êàê "òåñò íà ñãóñòêè â
ñèñòåìàõ èòåðèðîâàííûõ ôóíêöèé") è RP- recurrence plots (ðåêóð-
ðåíòíûå äèàãðàììû). Ïðîâåäåíà òàêæå ðåêîíñòðóêöèÿ äèíàìèêè
ñèñòåìû. Ïîêàçàíî, ÷òî â ñåéñìè÷åñêîì ðåæèìå Ñåâåðíîãî Òÿíü-
Øàíÿ ïîÿâëÿåòñÿ äåòåðìèíèðîâàííàÿ ñîñòàâëÿþùàÿ âî âðåìÿ ýê-
ïåðèìåíòàëüíûõ âîçäåéñòâèé èìïóëüñÿìè òîêà. Òðàäèöèîííî äëÿ
àíàëèçà ñåéñìè÷íîñòè òîãî èëè èíîãî ðåãèîíà èñïîëüçóåòñÿ çàêîí
Ãóòåíáåðãà-Ðèõòåðà. Äëÿ îïèñàíèÿ òàêèõ ñèñòåì ïðåäëîæåíî èñ-
ïîëüçîâàòü îáîáùåíèå ñòåïåííîãî ðàñïðåäåëåíèÿ, òàê íàçûâàåìóþ
ñòàòèñòèêó Òñàëëèñà. Ýòî îáîáùåíèå âêëþ÷àåò êàê ïðåäåëüíûå ñëó-
÷àè è çàêîí Ãóòåíáåðãà-Ðèõòåðà, òàê è êëàññè÷åñêóþ ñòàòèñòèêó
Áîëüöìàíà äëÿ ñèñòåìû íåâçàèìîäåéñòâóþùèõ ýëåìåíòîâ. Â ÷àñò-
íîñòè, ðàñïðåäåëåíèÿ, ïîñòðîåííûå ïî êàòàëîãàì, õîðîøî àïïðîê-
ñèìèðóþòñÿ ôóíêöèåé ðàñïðåäåëåíèÿ Òñàëëèñà , ÷òî ìîæåò ñâèäå-
òåëüñòâîâàòü î çàêîíîìåðíîñòè ïîòîêà íàèáîëåå ñëàáûõ ñîáûòèé.
Ñ òî÷êè çðåíèÿ íåýêñòåíñèâíîé ñòàòèñòèêè Òñàëëèñà îòêëîíåíèå îò
çàêîíà Ãóòåíáåðãà-Ðèõòåðà äëÿ ñëàáûõ ñîáûòèé íå îáÿçàòåëüíî ñâè-
äåòåëüñòâóåò î ïðîïóñêå íåêîòîðûõ ñîáûòèé ñåéñìè÷åñêîé ñåòüþ.
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2.36 Метод разреженной аппроксимации в
анализе морфологических особенностей

сигналов акустической эмиссии

Тристанов А.Б.1,2, Марапулец Ю.В.1, Луковенкова О.О.1,
Афанасьева А.А.1

1 Институт космофизических исследований и распространения
радиоволн ДВО РАН, Россия

2 Калининградский государственный технический университет,
Россия

Àêóñòè÷åñêàÿ ýìèññèÿ - ÿâëåíèå èçëó÷åíèÿ óïðóãèõ âîëí èñ-
ñëåäóåìûì îáúåêòîì ïðè åãî íåëèíåéíîé òðàíñôîðìàöèè. Öåëüþ
èññëåäîâàíèÿ ñèãíàëîâ àêóñòè÷åñêîé ýìèññèè ÿâëÿåòñÿ ïîëó÷åíèå
ñâåäåíèé î ïåðåñòðîéêå ñòðóêòóðû òâåðäîãî òåëà. Ñèãíàë àêóñòè-
÷åñêîé ýìèññèè ñîäåðæèò èñêàæåííûé êàíàëîì ðàñïðîñòðàíåíèÿ
âîëíû ïîòîê åäèíè÷íûõ èìïóëüñîâ àêóñòè÷åñêîé ýìèññèè è íåñåò
èíôîðìàöèþ î äèíàìè÷åñêîé ïåðåñòðîéêå â èññëåäóåìîì îáúåêòå
- èñòî÷íèêå ãåíåðàöèè. Ïðè ïðîõîæäåíèè ÷åðåç ñðåäó è ïðèåìíûé
òðàêò ðåãèñòðèðóþùåãî óñòðîéñòâà ïðîèñõîäèò ñóùåñòâåííîå èñ-
êàæåíèå èñõîäíîãî èìïóëüñà, ðåãèñòðèðóåòñÿ õàðàêòåðíûé ñèãíàë.
Â ïðîöåññå àêòèâèçàöèè ïëàñòè÷åñêîãî ïðîöåññà ôîðìèðóåòñÿ
ìíîæåñòâî ýëåìåíòàðíûõ èñòî÷íèêîâ, êîòîðûå ãåíåðèðóþò åäè-
íè÷íûå èìïóëüñû àêóñòè÷åñêîé ýìèññèè, êîòîðûå, â ñâîþ î÷åðåäü,
àääèòèâíî ñëèâàÿñü è èñêàæàÿñü, ñîçäàþò ðåçóëüòèðóþùèé ñèã-
íàë, ðåãèñòðèðóåìûé ïðèåìíûìè óñòðîéñòâàìè. Âàæíûì âèäèòñÿ
âûäåëåíèå ìîðôîëîãè÷åñêîé ñòðóêòóðû èìïóëüñà ïî ðåãèñòðè-
ðóåìûì ïðèåìíûì óñòðîéñòâîì äàííûì. Äëÿ ðåøåíèÿ äàííîé
çàäà÷è àâòîðàìè ïðåäëàãàåòñÿ ïðèìåíèòü ìåòîä ñîãëàñîâàííîãî
ïðåñëåäîâàíèÿ, äàþùèé ðàçðåæåííóþ ìîäåëü ñèãíàëà. Äàííûé
ìåòîä ïîñëåäîâàòåëüíî èçâëåêàåò èç ñåìåéñòâà õàðàêòåðíûõ äëÿ
ñèãíàëà âîëíîâûõ ôîðì (ñëîâàðÿ), ôóíêöèè ìèíèìèçèðóþùèå
îøèáêó àïïðîêñèìàöèè ñèãíàëà. Îñíîâó äàííîãî ñåìåéñòâà îáðà-
çóåò ñëîâàðü, ñîñòîÿùèé èç èìïóëüñîâ Áåðëàãå, êîòîðûå ïî ôîðìå
íàèëó÷øèì îáðàçîì êîððåëèðîâàíû ñ ñèãíàëîì. Â ðàìêàõ ðàáîòû
ïðîâåäåí àíàëèç ñèãíàëîâ ïðåäëîæåííûì ìåòîäîì, âûäåëåíû
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õàðàêòåðíûå êëàññû èìïóëüñîâ àêóñòè÷åñêîé ýìèññèè, ïðîâåäåí
àíàëèç ïîâåäåíèÿ îøèáêè àïïðîêñèìàöèè, ïðåäëîæåíà ìîäåëü
ñèãíàëà.

2.37 Идентификация молний с облаками пепла
эксплозивных извержений Камчатки

Чернева Н.В.1, Мельников А.Н.1, Holzworth R.H2, Иванов А.В.1,
Дружин Г.И.1, Фирстов П.П.1

1 Институт космофизических исследований и распространения
радиоволн ДВО РАН, Россия

2 Университет Вашингтона, США

Ñïðîåêòèðîâàííûé è èçãîòîâëåííûé â ÈÊÈÐ ÄÂÎ ÐÀÍ ÎÍ×-
ïåëåíãàòîð îñóùåñòâëÿåò íåïðåðûâíóþ ðåãèñòðàöèþ àòìîñôåðèêîâ.
Äàííûé êîìïëåêñ óäîâëåòâîðÿåò òðåáîâàíèÿì ìåæäóíàðîäíîé ñåòè
ìåñòî-îïðåäåëåíèÿ ìîëíèé World Wide Lightning Location Network
WWLLN ê ïðèåìíûì ñòàíöèÿì, ÷òî ïîçâîëèëî èíñòèòóòó ó÷àñò-
âîâàòü â ìåæäóíàðîäíûõ èññëåäîâàíèÿõ, ñâÿçàííûõ ñ èçó÷åíèåì
ãðîçîâûõ ðàçðÿäîâ è èõ ñâÿçè ñ äðóãèìè ÿâëåíèÿìè. Îäíèì èç íà-
ïðàâëåíèé òàêèõ èññëåäîâàíèé ÿâëÿåòñÿ èäåíòèôèêàöèÿ ìîëíèåâûõ
ðàçðÿäîâ, ñâÿçàííûõ ñ ïåïëîâûìè èçâåðæåíèÿìè âóëêàíîâ. Äèñòàí-
öèîííîå îáíàðóæåíèå ïåïëîâûõ îáëàêîâ êðàéíå âàæíî äëÿ àâèàöèè
è ìîæåò ñëóæèòü ìîíèòîðîì äëÿ îïðåäåëåíèÿ íà÷àëà ýêñïëîçèâíîãî
èçâåðæåíèÿ. Íà áàçå ñóùåñòâóþùåé ñåòè WWLLN: Global Volcanic
Lightning Monitor - GVLM (http://wwlln.net/volcanoMonitor.html)
ïðîâîäèòñÿ èäåíòèôèêàöèÿ ìîëíèè ïåïëîâîãî îáëàêà, âûçâàííîé
ýêñïëîçèâíûì èçâåðæåíèåì. Âóëêàíè÷åñêèå äàííûå GVLM âñåõ
âóëêàíîâ ìèðà, îáíîâëÿåìûå êàæäóþ ìèíóòó, â ñëó÷àå ñîâïàäåíèÿ
ãåîãðàôè÷åñêèõ êîîðäèíàò ìîëíèè ñ êîîðäèíàòàìè âóëêàíà ôîðìè-
ðóþòñÿ â ñèãíàë òðåâîãè. Ñðàâíåíèå ïåëåíãàöèîííûõ è ìåòåîðîëî-
ãè÷åñêèõ äàííûõ ïîêàçàëî, ÷òî àçèìóòàëüíîå ðàñïðåäåëåíèå ãðîç,
ïîëó÷åííîå ñ ïðèìåíåíèåì ÎÍ× ïåëåíãàòîðà ÈÊÈÐ ÄÂÎ ÐÀÍ, äî-
ñòàòî÷íî õîðîøî ñîâïàäàåò ñ àçèìóòàëüíûì ðàñïðåäåëåíèåì, âû-
÷èñëåííûì íà îñíîâå äàííûõ ìèðîâîé ñåòè ñòàíöèé WWLLN. Ïðè-
ìåíåíèå ìåòîäîâ ïåëåíãàöèè äà¼ò âîçìîæíîñòü áîëåå òî÷íî îïðåäå-
ëèòü èñòî÷íèê ïðè èñïîëüçîâàíèè àíîìàëüíîãî ïîâåäåíèÿ àìïëèòó-
äû ðàäèîèçëó÷åíèÿ. Ðåòðîñïåêòèâíûé àíàëèç àðõèâà äàííûõ ÎÍ×-
ïåëåíãàòîðà ÈÊÈÐ ÄÂÎ ÐÀÍ çà äâóõëåòíèé ïåðèîä ïîçâîëèë îáíà-
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ðóæèòü ìíîæåñòâåííûå ñëó÷àè ëîêàöèè ìîëíèé, ñãåíåðèðîâàííûõ
â ìîìåíòû èçâåðæåíèé âóëêàíîâ Êàì÷àòêè.
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3 Физика предвестников землетрясений

3.1 Влияние сейсмической активности на
развитие турбулентности в спорадическом

слое Es ионосферы

Алимов О.А., Блохин А.В.

Институт астрофизики Академии наук Республики
Таджикистан, Таджикистан

Äàííàÿ ðàáîòà ïîñâÿùåíà àíàëèçó ÷àñòîòíûõ ïàðàìåòðîâ ñïîðà-
äè÷åñêîãî ñëîÿ Es, ò.å. äèàïàçîíó ïîëóïðîçðà÷íîñòè è êîýôôèöèåí-
òó ïîëóïðîçðà÷íîñòè â ïåðèîä ïîäãîòîâêè çåìëåòðÿñåíèÿ. Èçó÷åíèå
ïðîâîäèëîñü â ïåðâóþ î÷åðåäü íà îñíîâå èîíîãðàìì, ïîëó÷åííûõ
ìåòîäîì âåðòèêàëüíîãî çîíäèðîâàíèÿ èîíîñôåðû íà ñòàíöèè Äó-
øàíáå â íî÷íîå âðåìÿ ñ 15 ïî 29 àâãóñòà 1986 ãîäà. Â ýòîì ïðîìå-
æóòêå âðåìåíè ïðîèçîøëè 4 ïîñëåäîâàòåëüíûõ çåìëåòðÿñåíèÿ, ÷òî
óäîâëåòâîðÿåò öåëè äàííîé ðàáîòû î âëèÿíèè ñåéñìîãåííûõ ïðî-
öåññîâ íà èíòåíñèâíîñòü íåïðåðûâíîãî âîçíèêíîâåíèÿ èîíîñôåðíîé
òóðáóëåíòíîñòè Ïðåäïîëàãàåòñÿ, ÷òî äëèòåëüíîñòü ïðîÿâëåíèÿ ñåé-
ñìîèîíîñôåðíûõ ïðåäâåñòíèêîâ â Äóøàíáå ìîæåò áûòü ñâÿçàíà ñ
äåôîðìàöèîííûìè ïðîöåññàìè â çåìíîé êîðå è ðàçíûõ ðàçëîìàõ, à
òàêæå íåîäèíàêîâûìè ñâîéñòâàìè ñðåäû ýïèöåíòðàëüíîé çîíû.

Ïîêàçàíî, ÷òî äëÿ çåìëåòðÿñåíèé ñ Ì > 4,5-6.0 çà 2-3 ñóòîê äî ñî-
áûòèÿ íàáëþäàþòñÿ óâåëè÷åíèå âåëè÷èíû äèàïàçîíà ïîëóïðîçðà÷-
íîñòè Es è ðîñò ñòåïåíè íåîäíîðîäíîñòè Es, ÷òî ïðèâîäèò ê âîç-
íèêíîâåíèþ èíòåíñèâíîñòè îáðàçîâàíèÿ íåîäíîðîäíîñòåé â ñïîðà-
äè÷åñêîì ñëîå Es èîíîñôåðû. Óñòàíîâëåíî, ÷òî èçìåí÷èâîñòü äèà-
ïàçîíà ïîëóïðîçðà÷íîñòè è êîýôôèöèåíòà ïîëóïðoçðà÷íîñòè Es â

82



ïåðèîäû ñåéñìè÷åñêîé àêòèâíîñòè ìîãóò áûòü ñâÿçàíî ñ ÿâëåíèÿìè
òóðáóëåíòíîñòè â ñïîðàäè÷åñêîì ñëîå Es èîíîñôåðû. Äèíàìè÷åñêîå
ðàçâèòèå òóðáóëåíòíîñòè â ïåðèîäû ñåéñìè÷åñêîé àêòèâíîñòè ìî-
æåò áûòü âûçâàíî àêóñòè÷åñêèìè è àêóñòèêî- ãðàâèòàòöèîííûìè
âîëíàìè.

3.2 ОНЧ амплитуда в ночное время как
предвестник землетрясений

Абхиджит Чоудхури, Барин Кумар Де, Анирбан Гуха,
Ракеш Рой

Отдел Физики, Университет города Трипура, Суряманинагар,
Индия

Â äàííîé ðàáîòå îáñóæäàþòñÿ ðåçóëüòàòû èçìåíåíèÿ àìïëèòóäû
ÎÍ× â íî÷íîå âðåìÿ â êà÷åñòâå ïðåäâåñòíèêà çåìëåòðÿñåíèé. Íà-
áëþäàåìûå âîçìóùåíèÿ ïðåäñòàâëÿþò ñîáîé óâåëè÷åíèå èëè óìåíü-
øåíèå ñðåäíåé àìïëèòóäû ñèãíàëà î÷åíü íèçêîé ÷àñòîòû (ÎÍ×, 3-
30 êÃö) â íî÷íîå âðåìÿ, ðàñïðîñòðàíÿþùåãîñÿ ñóáèîíîñôåðíî èç
Àâòðàëèè íà 19,8 êÃö (NWS) è ðåãèñòðèðóåìîãî â ãîðîäå Òðèïóðà,
Èíäèÿ. Îðòîäðîìè÷åñêîå ðàññòîÿíèå ìåæäó íèìè ïðèìåðíî 5,6 Ìì.
Ýêñïåðèìåíòàëüíàÿ óñòàíîâêà ñîñòîèò èç ÷åòûðåõ îñíîâíûõ êîìïî-
íåíòîâ: âñåíàïðàâëåííàÿ âåðòèêàëüíàÿ øòûðåâàÿ àíòåííà, ïðåäóñè-
ëèòåëü, çâóêîâàÿ êàðòà, êîòîðàÿ îöèôðîâûâàåò èçìåðÿåìûé ñèãíàë
è ïðîãðàììíûé ÎÍ× ïðèåìíèê. Ïðåäóñèëèòåëü ÿâëÿåòñÿ õîðîøî
îòêàëèáðîâàííûì ñòàíäàðòíûì ïðèåìíèêîì Ãëîáàëüíîé Ñåòè Ëî-
êàëèçàöèè Ãðîç (WWLLN).

Áûëè ïðîàíàëèçèðîâàíû äàííûå çà îäèí ãîä. Äëÿ äàííîãî àíà-
ëèçà áûëà âûáðàíà îáëàñòü ðàäèóñîì 2500 êì, ñ öåíòðîì (øèðîòà
2.760N, äîëãîòà 99.150E) ñ çåìëåòðÿñåíèÿìè ìàãíèòóäîé âûøå 6,5 è
ãëóáèíîé â äèàïàçîíå ìåæäó1-30 êì. Ìû ïðîàíàëèçèðîâàëè àìïëè-
òóäó ñèãíàëîâ ÎÍ× â íî÷íîå âðåìÿ äëÿ 19 äíåé ñ çåìëåòðÿñåíèÿìè
è îáíàðóæèëè, ÷òî â íî÷íîå âðåìÿ àìïëèòóäà ñèãíàëîâ ÎÍ× èìååò
èçìåíåíèÿ â èíòåíñèâíîñòè çà òðè äíÿ äî çåìëåòðÿñåíèÿ. Íàáëþ-
äàëîñü ïîíèæåíèå â 5.36 äÁ ñî Ñòàíäàðòíûì Îòêëîíåíèåì (ÑÎ) â
2.4 äÁ äëÿ çåìëåòðÿñåíèÿ 11 íîÿáðÿ, â òî âðåìÿ êàê äëÿ îñòàëü-
íûõ äâóõ çåìëåòðÿñåíèé íàáëþäàëîñü óâåëè÷åíèå â 6.3 äÁ ñ ÑÎ â
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2.37 äÁ. Îáñóæäàþòñÿ ðåçóëüòàòû îòíîñèòåëüíî èçìåíåíèÿ âàðèà-
öèé ýëåêòðîííîé ïëîòíîñòè â íèæíåé èîíîñôåðå. Îáû÷íî, çà òðè
äíÿ äî ñåéñìè÷åñêèõ ñîáûòèé íàáëþäàåòñÿ ìàêñèìàëüíîå èçìåíå-
íèå áîëåå îäíîé ñèãìû, òàêèì îáðàçàì, ïîäòâåðæäàÿ òîò ôàêò, ÷òî
àìïëèòóäó íî÷íûõ ñèãíàëîâ ìîæíî ðàññìàòðèâàòü êàê ïðåäâåñòíèê
çåìëåòðÿñåíèé.

3.3 Статистический отчет по вертикальному
электрическому полю атмосферы как

предвестнику землетрясений, наблюдаемому
на Северо-Востоке Индии

Барин Кумар Де, Абхиджит Чоудхури, Анирбан Гуха,
Ракеш Рой

Отдел Физики, Университет города Трипура, Суряманинагар,
PIN- 799022, Индия

Â êà÷åñòâå ïðåäâåñòíèêà çåìëåòðÿñåíèé áûëè èñïîëüçîâàíû
äàííûå àíîìàëüíûõ âàðèàöèé, íàáëþäàåìûå â âåðòèêàëüíîì
ýëåêòðè÷åñêîì ïîëå (ÂÝÏ) â àòìîñôåðå Çåìëè â âèäå áóõòîîá-
ðàçíîé äåïðåññèè è èíòåíñèâíîñòü åãî ñèãíàëà. Â äàííîé ðàáîòå
ðàññìàòðèâàåòñÿ ïåðâûé ñòàòèñòè÷åñêèé îò÷åò ïî âàðèàöèÿì
ÂÝÏ, ïîëó÷åííûì â îäíîé èç ñåéñìè÷åñêè àêòèâíûõ îáëàñòåé
Ñåâåðî-Âîñòî÷íîé Èíäèè, ðàñïîëîæåííîé íà ïåðåñå÷åíèè òðåõ
òåêòîíè÷åñêèõ ïëèò. Àíàëèç ïðîâîäèëñÿ ñ èþëÿ 2009 ïî äåêàáðü
2012. Áûëî îòîáðàíî äâåíàäöàòü äíåé ñ óñëîâèÿìè õîðîøåé ïîãîäû,
â êîòîðûå íàáëþäàëèñü àíîìàëüíûå âàðèàöèè â ÂÝÏ ïðèçåìíîé
àòìîñôåðû â âèäå áóõòîîáðàçíûõ äåïðåññèé â åãî èíòåíñèâíîñòè
ïåðåä çåìëåòðÿñåíèÿìè. Ñðåäíÿÿ ïðîäîëæèòåëüíîñòü áóõòû ÂÝÏ
ñîñòàâèëà 50-70 ìèíóò, à ãëóáèíà ìàãíèòóäû ÂÝÏ - îêîëî 500-800
Âì-1. ÂÝÏ ïðîÿâëÿëî àíîìàëüíûå âàðèàöèè ïðèìåðíî çà 7-12 ÷àñîâ
äî çåìëåòðÿñåíèÿ. Ñ ïîìîùüþ äàííîãî àíàëèçà áûëà óñòàíîâëåíà
34.5 ïðîöåíòíàÿ âåðîÿòíîñòü ïðåäâåñòíèêà çåìëåòðÿñåíèÿ. Ãðàôèê
äëÿ ãëóáèíû áóõò ÂÝÏ è ñîîòíîøåíèÿ ìàãíèòóäû çåìëåòðÿñåíèÿ
ê ãëóáèíå èìååò ïîëîæèòåëüíîé êîýôôèöèåíò êîððåëÿöèè 0,74,
â òî âðåìÿ, êàê ãðàôèê äëÿ ïðîäîëæèòåëüíîñòè áóõò ÂÝÏ è
ñîîòíîøåíèåì ìàãíèòóäû çåìëåòðÿñåíèÿ ê ãëóáèíå èìååò îòðèöà-
òåëüíûé êîýôôèöèåíò êîððåëÿöèè 0.79. Ýòî óêàçûâàåò íà òî, ÷òî
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â óñëîâèÿõ õîðîøåé ïîãîäû, ÂÝÏ àòìîñôåðû ìîæåò ïðîÿâëÿòü
ýôôåêò ïðåäâåñòíèêà çåìëåòðÿñåíèé îòíîñèòåëüíî ãëóáèíû è
ïðîäîëæèòåëüíîñòè áóõò ÂÝÏ. Êîððåëÿöèÿ îðòîäðîìè÷åñêîãî
ðàññòîÿíèÿ ýïèöåíòðà çåìëåòðÿñåíèÿ äî òî÷êè íàáëþäåíèÿ ñ ãëó-
áèíîé áóõòû ÂÝÏ ñîñòàâèëà 0,71, à ñ ïðîäîëæèòåëüíîñòüþ áóõòû
ÂÝÏ êîððåëÿöèÿ î÷åíü íèçêàÿ. Êîððåëÿöèÿ âðåìåííîé ðàçíèöû
âàðèàöèè ÂÝÏ è çåìëåòðÿñåíèÿ ñ ãëóáèíîé áóõò ÂÝÏ - õîðîøàÿ,
â òî âðåìÿ, êàê êîððåëÿöèÿ âðåìåííîé ðàçíèöû âàðèàöèè ÂÝÏ è
çåìëåòðÿñåíèÿ ñ ïðîäîëæèòåëüíîñòüþ áóõò ÂÝÏ - ñëèøêîì íèçêàÿ.
Ðåçóëüòàòû îáñóæäàþòñÿ îòíîñèòåëüíî èîíèçàöèè íåäàëåêî îò
îáëàñòè ïîäãîòîâêè çåìëåòðÿñåíèÿ.

3.4 Деформационные изменения земной коры в
области повышенных тектонических

напряжений

Боброва М.Е., Пережогин А.С.

Институт космофизических исследований и распространения
радиоволн ДВО РАН, Россия

Â íàñòîÿùåå âðåìÿ àêòèâíî ïðèìåíÿþòñÿ ìåòîäû ðàäàðíîé èí-
òåðôåðîìåòðèè â îöåíêàõ äåôîðìàöèîííûõ èçìåíåíèé çåìíîé ïî-
âåðõíîñòè. Íàèáîëåå ñèëüíûå ñìåùåíèÿ ïðîèñõîäÿò â ðåçóëüòàòå
çåìëåòðÿñåíèé, âóëêàíè÷åñêèõ èçâåðæåíèé è êðóïíûõ îïîëçíåé. Â
òàêèõ çàäà÷àõ òðåáóåòñÿ ïîñòðîåíèå àäåêâàòíîé ìàòåìàòè÷åñêîé ìî-
äåëè íàïðÿæåííî-äåôîðìèðîâàííîãî ñîñòîÿíèÿ ãîðíûõ ïîðîä â îá-
ëàñòè ïðèðîäíûõ êàòàñòðîô.

Â ðàáîòå ðàññìàòðèâàåòñÿ îäèí èç âîçìîæíûõ ïîäõîäîâ ê îïè-
ñàíèþ äåôîðìàöèîííûõ èçìåíåíèé â ðåçóëüòàòå êðóïíûõ ñåéñìè÷å-
ñêèõ ñîáûòèé. Â êà÷åñòâå ìîäåëè çåìíîé êîðû âûáèðàåòñÿ ïðèáëè-
æåíèå â âèäå óïðóãîãî îäíîðîäíîãî èçîòðîïíîãî ïîëóïðîñòðàíñòâà
ñ êîìáèíàöèåé äâîéíûõ ñèë, êîòîðûå ñîîòâåòñòâóþò ìåõàíèçìó çåì-
ëåòðÿñåíèÿ.

Ìîäåëü ïîçâîëÿåò âû÷èñëèòü îáëàñòè ñäâèãîâûõ äåôîðìàöèé
è ïîâåðõíîñòíûå çîíû ðàçóïëîòíåíèÿ ãîðíûõ ïîðîä íà îñíîâå
êðèòåðèåâ ìàêñèìàëüíûõ êàñàòåëüíûõ íàïðÿæåíèé è äèëàòàíñèè.
×èñëåííîå ìîäåëèðîâàíèå ïîâåðõíîñòíûõ äåôîðìàöèé çåìíîé
êîðû ïðîâîäèòñÿ äëÿ ÿïîíñêîãî çåìëåòðÿñåíèÿ 11 ìàðòà 2011 ãîäà.
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Ðåçóëüòàòû ìîäåëèðîâàíèÿ ñîïîñòàâëÿþòñÿ ñ äàííûìè ñìåùåíèÿ
çåìíîé êîðû, ïîëó÷åííûìè ñ ïîìîùüþ ðàäàðíûõ èçìåðåíèé
ñïóòíèêîâ ALOS è Envisat. Ïîëó÷åíî êà÷åñòâåííîå ñîãëàñîâàíèå
äåôîðìàöèîííûõ îáëàñòåé ñ íàáëþäåíèÿìè â ýêñïåðèìåíòå.

3.5 Анализ особенностей
пространственно-временных распределений
сейсмических событий Камчатского региона
за 1990 – 2013 гг. на основе вероятностной

модели

Богданов В.В., Павлов А.В,

Институт космофизических исследований и распространения
радиоволн ДВО РАН, Россия

Íà îñíîâå âåðîÿòíîñòíîãî ïîäõîäà ê êàòàëîãó êàì÷àòñêèõ
çåìëåòðÿñåíèé ïðîâåäåíî èññëåäîâàíèå ñåéñìè÷åñêîãî ðåæèìà
Êàì÷àòñêîãî ðåãèîíà çà 1990-2013 ãã. Â õîäå èññëåäîâàíèÿ ñåé-
ñìîàêòèâíàÿ îáëàñòü âäîëü âîñòî÷íîãî ïîáåðåæüÿ Êàì÷àòêè áûëà
ðàçäåëåíà íà ñåãìåíòû, äëÿ êîòîðûõ âû÷èñëÿëèñü âåðîÿòíîñòè
ïîïàäàíèÿ â íèõ ñåéñìè÷åñêèõ ñîáûòèé. Àíàëèç ïîëó÷åííûõ
ðàñïðåäåëåíèé âåðîÿòíîñòåé âî âðåìåíè ïîêàçàë, ÷òî â þæíîé
÷àñòè èññëåäóåìîé îáëàñòè, íà÷èíàÿ ñ 2007-2008 ãîäîâ, ïðîèñõîäèëî
óâåëè÷åíèå çíà÷åíèé âåðîÿòíîñòåé, êîòîðûå ïðåâûñèëè ñðåäíèé
ìíîãîëåòíèé óðîâåíü. Ïîâûøåíèå âåðîÿòíîñòåé, óêàçûâàþùåå íà
óñèëåíèå ñåéñìè÷åñêîé àêòèâíîñòè, ïðåäøåñòâîâàëî ñåéñìè÷åñêèì
ñîáûòèÿì ñ ýíåðãåòè÷åñêèì êëàññîì K>14, ïðîèçîøåäøèõ â ýòîì
ðàéîíå â 2011-2013 ãîäàõ.

3.6 Применение подземных электрических
антенн в системе мониторинга напряженно –

деформированного состояния геосреды

Гаврилов В.А., Бусс Ю.Ю, Полтавцева Е.В.

Институт вулканологии и сейсмологии ДВО РАН
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Ýëåêòðîìàãíèòíûå èçìåðåíèÿ ñ ïîäçåìíûìè ýëåêòðè÷åñêèìè
àíòåííàìè ïðîâîäÿòñÿ íà Ïåòðîïàâëîâñê - Êàì÷àòñêîì ãåîäè-
íàìè÷åñêîì ïîëèãîíå ñ 2003 ã. â êîìïëåêñå ñî ñêâàæèííûìè
ãåîàêóñòè÷åñêèìè è äðóãèìè âèäàìè èçìåðåíèé. Ïî ñîñòîÿíèþ
íà ìàðò 2013 ã. ñåòü èçìåðåíèé ñîñòîèò èç ÷åòûðåõ ðàäèîòåëå-
ìåòðè÷åñêèõ ïóíêòîâ, ñîçäàííûõ íà áàçå ñêâàæèí Ã-1, Ð-2, Å-1,
Ê-33, è Öåíòðà ñáîðà è îáðàáîòêè èíôîðìàöèè, ðàñïîëîæåííîãî â
çäàíèè ÈÂèÑ ÄÂÎ ÐÀÍ. Ïðîâîäèìûå èçìåðåíèÿ îðèåíòèðîâàíû
íà çàäà÷è ìîíèòîðèíãà íàïðÿæåííî - äåôîðìèðîâàííîãî ñîñòîÿíèÿ
ãåîñðåäû è ïðîãíîçà ñåéñìè÷åñêîé îïàñíîñòè. Â íàñòîÿùåå âðåìÿ
ïðèìåíÿþòñÿ ïîäçåìíûå âåðòèêàëüíûå ýëåêòðè÷åñêèå àíòåííû
òðåõ ðàçíûõ êîíñòðóêöèé. Âûáîð êîíêðåòíîãî òèïà àíòåííû
îïðåäåëÿåòñÿ îñîáåííîñòÿìè, ñâÿçàííûìè ñ ìåñòîì ðàñïîëîæåíèÿ
ñêâàæèíû (ãîðîäñêàÿ òåððèòîðèÿ, ëåñíîé ìàññèâ è ò.ï.), óðîâíåì
ýëåêòðîìàãíèòíîãî èçëó÷åíèÿ â ðàéîíå ñêâàæèíû è êîíñòðóêöèåé
ñêâàæèíû. Â ðàìêàõ ðåøàåìûõ çàäà÷ ýëåêòðîìàãíèòíûå èçìåðåíèÿ
èñïîëüçóþòñÿ â íåñêîëüêèõ ïðèëîæåíèÿõ, â òîì ÷èñëå, äëÿ îöåíêè
èçìåíåíèé óäåëüíîé ýëåêòðîïðîâîäíîñòè ãîðíûõ ïîðîä, îêðó-
æàþùèõ ñêâàæèíó. Ïðèíöèïèàëüíàÿ âîçìîæíîñòü òàêèõ îöåíîê
îáåñïå÷èâàåòñÿ ïðèìåíåíèåì ïîäçåìíûõ àíòåíí, ãäå â êà÷åñòâå
îñíîâíîãî ýëåìåíòà èñïîëüçóþòñÿ íåèçîëèðîâàííûå îò ãåîñðåäû
îáñàäíûå òðóáû ñêâàæèí. Ïîëó÷åííûå ðåçóëüòàòû ïîçâîëÿþò
ãîâîðèòü î âûñîêîé ÷óâñòâèòåëüíîñòè ðàçðàáîòàííîãî ìåòîäà ìîíè-
òîðèíãà ê èçìåíåíèÿì óäåëüíîé ýëåêòðîïðîâîäíîñòè ãîðíûõ ïîðîä
è ñîãëàñîâàííîñòè ïîëó÷àåìûõ ðåçóëüòàòîâ ñ äàííûìè äðóãèõ
âèäîâ èçìåðåíèé.

3.7 Возможное влияние геомагнитных вариаций
Sq на землетрясения

Джусох М.Н.1, Хуиксин Лиу2, Йошикава А.2, Уозуми Т.2,
Юмото К.2

1 Университет Кюшу, Япония
2 Международный центр по наукам космической погоды и

образованию, Университет Кюшу, Япония

Ñîëíöå ÿâëÿåòñÿ îñíîâíûì èñòî÷íèêîì ýíåðãèè â ñîëíå÷íîé ñè-
ñòåìå, è îíî èãðàåò îñíîâíóþ ðîëü â âîçäåéñòâèè íà èîíîñôåðó, àò-
ìîñôåðó è ïîâåðõíîñòü çåìëè. Ñâÿçü ìåæäó ñîëíå÷íûì âåòðîì è
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íàçåìíûìè ìàãíèòíûìè ïóëüñàöèÿìè áûëà ðàíåå ýìïèðè÷åñêè äî-
êàçàíà íåñêîëüêèìè èññëåäîâàíèÿìè (H. J. Singer et al., 1977, E.
W. Greenstadt, 1979, I. A. Ansari 2006). Òåì íå ìåíåå, åùå íå áûë
óñòàíîâëåí ÷åòêèé ìåõàíèçì âçàèìîäåéñòâèÿ. Â íàøåì ïðåäûäóùåì
ñòàòèñòè÷åñêîì àíàëèçå î âçàèìîñâÿçè ìåæäó ñîëíå÷íîé è ñåéñìè-
÷åñêîé àêòèâíîñòüþ (Jusoh and Yumoto, 2011, Jusoh et al., 2012),
ìû íàáëþäàëè âûñîêóþ âîçìîæíîñòü ñîëíå÷íî-çåìíîãî âçàèìîäåé-
ñòâèÿ â òåíäåíöèè çåìëåòðÿñåíèé ïðîèñõîäèòü âî âðåìÿ íèçêèõ ôàç
ñîëíå÷íîãî öèêëà, ÷òî çíà÷èòåëüíî ñâÿçàíî ñ ïàðàìåòðàìè ñîëíå÷-
íîãî âåòðà (òî åñòü ñêîðîñòü ñîëíå÷íîãî âåòðà è ýíåðãèÿ ñîëíå÷íîãî
âåòðà).

Äëÿ òîãî, ÷òîáû ñîåäèíèòü âîçäåéñòâèå ñîëíöà íà ñåéñìè÷íîñòü,
ìû ðàññìàòðèâàåì ýëåêòðî-ìåõàíè÷åñêóþ êîíöåïöèþ ýëåêòðîäèíà-
ìè÷åñêîãî ïðèíöèïà â âîçìóùåííûé ïåðèîä (âûñîêàÿ ýíåðãèÿ ñîë-
íå÷íîãî âåòðà) â êà÷åñòâå îäíîãî èç âîçìîæíûõ ôèçè÷åñêèõ ìå-
õàíèçìîâ. Îñíîâíîå ïîíÿòèå áûëî âïåðâûå ïðåäñòàâëåíî ó÷åíûìè
Ã.Äóìà è Þ. Ðóæèí (2003). Ñ òî÷êè çðåíèÿ ïðèíöèïà ýëåêòðîäèíà-
ìèêè, êîëüöåâûå ýëåêòðè÷åñêèå òîêè, êîòîðûå òåêóò â ìàãíèòíîì
ïîëå, ãåíåðèðóþò ìàãíèòíûé ìîìåíò (ÌÌ) è ìîãóò âûçûâàòü âðà-
ùàòåëüíûé ìîìåíò ïîä çåìëåé â çîíå ñóáäóêöèè, ïðåæäå ÷åì ïðè-
âåäóò ê âîçìîæíîìó çåìëåòðÿñåíèþ.

Áûëè ïðîàíàëèçèðîâàíû çàïèñè òîêîâ Sq, ïîëó÷åííûå ñ ìàãíè-
òîìåòðîâ ðàçíûõ íàçåìíûõ ñòàíöèé âî âðåìÿ ñïîêîéíûõ è âîçìó-
ùåííûõ ïåðèîäîâ ñîëíå÷íîãî âåòðà. Çàòåì àíàëèç ðàñøèðèëñÿ äî
èçó÷åíèÿ ëþáîé âîçìîæíîé âçàèìîñâÿçè ñ ìåñòíûìè çåìëåòðÿñåíè-
ÿìè ñ ðàçëè÷íûìè ìàãíèòóäàìè è ñ ðàçíîé ãëóáèíîé.

Â äàííîì àíàëèçå ïðåäñòàâëåíû ïàðàìåòðû ñîëíå÷íîãî âåòðà,
ïîëó÷åííûå â Öåíòðå Êîñìè÷åñêèõ Ïîëåòîâ èìåíè Ãîääåðà, ÍÀÑÀ,
ñ ïîìîùüþ Çîíäà äëÿ ñáîðà äàííûõ OMNIWeb è Óñòàíîâêè Äàí-
íûõ Êîñìè÷åñêîé Ôèçèêè. Äàííûå çåìëåòðÿñåíèé áûëè ïîëó÷åíû
ñ áàçû äàííûõ Óñîâåðøåíñòâîâàííîé Íàöèîíàëüíîé Ñåéñìè÷åñêîé
Ñèñòåìû (Advanced National Seismic System, ANSS). Äàííûå Sq òî-
êîâ áûëè ïîëó÷åíû ñ Ñèñòåìû Ñáîðà Ìàãíèòíûõ Äàííûõ (Magnetic
Data Acquisition System, MAGDAS)/Òèõîîêåàíñêàÿ Ìàãíèòíàÿ Ñåòü
(Magnetic Network, CPMN). Ýòà ðåøåòêà ìàãíèòîìåòðîâ áûëà óñòà-
íîâëåíà Ìåæäóíàðîäíûì Öåíòðîì Íàóê î Êîñìè÷åñêîé Ïîãîäå è
Îáðàçîâàíèÿ, Óíèâåðñèòåò Êþøó, ßïîíèÿ.

Â ðåçóëüòàòå ìû íàáëþäàëè çíà÷èòåëüíóþ êîððåëÿöèþ ìåæäó
ýíåðãèåé ñîëíå÷íîãî âåòðà, òîêàìè Sq è çåìëåòðÿñåíèÿìè, ãäå áîëü-
øåå êîëè÷åñòâî ýíåðãèè ñîëíå÷íîãî âåòðà ñîîòâåòñòâóåò óñèëåíèÿì
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àìïëèòóäû òîêîâ Sq è óâåëè÷åíèþ òåíäåíöèè âîçíèêíîâåíèÿ çåìëå-
òðÿñåíèé.

3.8 Адаптация анализатора собственных
векторов и компонент сигнала для данных
мониторинга почвенного радона на сети
станций Петропавловск - Камчатского
геодинамического полигона с целью

выявления предвестниковых аномалий
сильных землетрясений

Исакевич В.В.1, Исакевич Д.В.1,4, Грунская Л.В.1,
Фирстов П.П.2,3, Макаров О.Е.3

1 Владимирский государственный университет, Россия
2 Камчатский филиал Геофизической службы РАН, Россия

3 Институт космофизических исследований и распространения
радиоволн ДВО РАН, Россия

4 ООО ”БизнесСофтСервис”, Россия

Â òåîðåòè÷åñêîì è ýêñïåðèìåíòàëüíîì ïëàíå ïðîáëåìà îáíàðó-
æåíèÿ ïðåäâåñòíèêîâ çåìëåòðÿñåíèé â ðàçëè÷íûõ ãåîôèçè÷åñêèõ
ïîëÿõ Çåìëè äàëåêà îò ðàçðåøåíèÿ, ïîýòîìó ïðèìåíåíèè íîâûõ
ýôôåêòèâíûõ ìåòîäèê îáíàðóæåíèÿ êðàòêîñðî÷íûõ ïðåäâåñòíèêîâ
ñèëüíûõ çåìëåòðÿñåíèé ÿâëÿåòñÿ çàäà÷åé ïåðâîñòåïåííîé âàæíîñòè.
Ïðîâåäåííûå èññëåäîâàíèÿ ïîêàçàëè, ÷òî äëÿ ðåøåíèÿ çàäà÷ ïðî-
ãíîçèðîâàíèÿ öåëåñîîáðàçíî èñïîëüçîâàòü ìåòîä ñîáñòâåííûõ âåê-
òîðîâ, êîòîðûé ïîçâîëÿåò ýôôåêòèâíî àíàëèçèðîâàòü è èñïîëü-
çîâàòü ïðè ïîñòðîåíèè ïðîãíîçà ýíåðãåòè÷åñêè íåäîìèíèðóþùèå
íåêîððåëèðîâàííûå êîìïîíåíòû àíàëèçèðóåìûõ ñèãíàëîâ. Ïîèñê
ïðåäâåñòíèêîâûõ àíîìàëèé ïðîèçâîäèòñÿ ñ èñïîëüçîâàíèåì äèñêðè-
ìèíàíòíûõ ôóíêöèîíàëîâ è èõ êàñêàäîâ. Íà ýòîò ìåòîä ïîëó÷åí ïà-
òåíò - àíàëèçàòîð ñîáñòâåííûõ âåêòîðîâ è êîìïîíåíò ñèãíàëà 116242
RU.

Àíàëèç ïî ïðåäëîæåííîé ìåòîäèêå äàííûõ ðàäîíîâîãî ìîíèòî-
ðèíãà, ïîëó÷åííûõ íà ñåòè ñòàíöèé Êàì÷àòñêîãî ôèëèàëà ãåîôè-
çè÷åñêîé ñëóæáû ÐÀÍ íà Ïåòðîïàâëîâñêîì ãåîäèíàìè÷åñêîì ïî-
ëèãîíå, ïåðåä çåìëåòðÿñåíèåì ñ Ì = 6.3, ïðîèçîøåäøèì 30 èþëÿ
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2010 ã. â Àâà÷èíñêîì çàëèâå, ïîêàçàë ýôôåêòèâíîñòü ðàçðàáîòàí-
íîãî àíàëèçàòîðà äëÿ öåëåé âûäåëåíèÿ ïðåäâåñòíèêîâûõ àíîìàëèé.
Ðàçðàáàòûâàåìóþ ìåòîäèêó íà ïåðâîì ýòàïå ïëàíèðóåòñÿ ïðèìå-
íèòü äëÿ îáðàáîòêè ðåòðîñïåêòèâíûõ äàííûõ, à íà ñëåäóþùåì â
ðåæèìå ðåàëüíîãî âðåìåíè äëÿ ïîâûøåíèÿ ýôôåêòèâíîñòè îöåíêè
ñåéñìè÷åñêîé îïàñíîñòè ðàéîíà ã. Ïåòðîïàâëîâñê-Êàì÷àòñêîãî.

Ðàáîòà îñóùåñòâëÿëàñü ïðè ïîääåðæêå ãðàíòà ÐÔÔÈ 11-05-
97518; ÔÖÏ 14.Â37.21.0668.; Ãîñóäàðñòâåííîãî Çàäàíèÿ 5.2971.2011;
ÔÖÏ43, ÃÊ-74-ÎÊ/11-7.

3.9 Сейсмическая регистрация взрыва в
атмосфере суперболида

Коновалова Н.А., Алимов О.А., Калашникова Т.М.

Институт астрофизики Академии наук Республики
Таджикистан

23 èþëÿ 2008 ã. â 14 ÷àñ. 45 ìèí. UT, ìíîãî÷èñëåííûå î÷åâèäöû
íàáëþäàëè â íåáå Òàäæèêèñòàíà ðåäêîå ÿâëåíèå - ÿð÷àéøèé áîëèä
è åãî ïûëåâîé ñëåä, ðàñöâå÷åííûé ëó÷àìè çàøåäøåãî Ñîëíöà.
Âçðûâ ñóïåðáîëèäà ñîïðîâîæäàëñÿ ãðîìîïîäîáíûì çâóêîì, ñëû-
øèìûì çà 100 êì îò ýïèöåíòðà. ßðêîñòü âñïûøêè îò âçðûâà
ñîñòàâèëà -20.7 çâ. âåë. Ïî ôîòîãðàôèÿì ïûëåâîãî ñëåäà ñóïåð-
áîëèäà íà âûñîòå âçðûâà áûëà ïîëó÷åíà ñêîðîñòü äðåéôà ñëåäà
â àòìîñôåðå, ñîñòàâèâøàÿ 17.6 ì/ñåê â þæíîì íàïðàâëåíèè. Íà
îñíîâå ãåîãðàôè÷åñêèõ êîîðäèíàò ïðîåêöèè âñïûøêè íà çåìíóþ
ïîâåðõíîñòü, ïîëó÷åííûõ îïòè÷åñêîé ñèñòåìîé ñïóòíèêà NASA, çå-
íèòíîì óãëå âñïûøêè è åå àçèìóòå áûëà îïðåäåëåíà âûñîòà âçðûâà
áîëèäà, ñîñòàâèâøàÿ îêîëî 35 êì. Íà àíàëîãîâîé ñåéñìîñòàíöèè
"Ãèññàð"è 4-õ öèôðîâûõ ñåéñìîñòàíöèÿõ Ãåîôèçè÷åñêîé ñëóæáû
ÀÍ Ðåñïóáëèêè Òàäæèêèñòàí, óäàëåííûõ îò ýïèöåíòðà ñîáûòèÿ íà
ðàññòîÿíèÿõ îò 45 äî 210 êì, áûë çàðåãèñòðèðîâàí ñåéñìè÷åñêèé
ñèãíàë ñ ìàãíèòóäîé îêîëî 2.5 áàëëà, ñãåíåðèðîâàííûé âçðûâîì
áîëèäà â àòìîñôåðå. Âçðûâû áîëèäîâ â àòìîñôåðå ñ ýíåðãèåé,
ïðåâûøàþùåé 0.03 êèëîòîíí òðîòèëîâîãî ýêâèâàëåíòà, óæå ðåãè-
ñòðèðóþòñÿ íà ñîâðåìåííûõ öèôðîâûõ ñòàíöèÿõ. Ðàññòîÿíèÿ, íà
êîòîðûõ âîçìîæíà òàêàÿ ðåãèñòðàöèÿ, äîñòèãàþò íåñêîëüêèõ òûñÿ÷
êèëîìåòðîâ, êàê ïîêàçàëî ñîáûòèå 15 ôåâðàëÿ 2013 ãîäà, ñâÿçàííîå
ñ êðóïíûì Óðàëüñêèì ìåòåîðèòîì. Ñòàíöèÿìè ñåéñìè÷åñêîé ñåòè
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Òàäæèêèñòàíà ñèãíàë ìàãíèòóäîé áîëåå 3-õ áàëëîâ îò âçðûâà â
àòìîñôåðå Óðàëüñêîãî ìåòåîðèòà áûë ïîëó÷åí ñïóñòÿ 12 ìèíóò îò
ìîìåíòà âçðûâà.

3.10 Среднесрочный прогноз сейсмического
события 28 февраля 2013 г., М=6.9,
Камчатка, по данным уровнемерных
наблюдений в скважине Е-1: пример

параметризации предвестника

Копылова Г.Н., Сизова Е.Г.

Камчатский филиал Геофизической службы РАН, Россия

Â äîêëàäå ðàññìàòðèâàåòñÿ ïðåäâåñòíèê êàì÷àòñêèõ çåìëåòðÿñå-
íèé â èçìåíåíèÿõ óðîâíÿ âîäû â ñêâàæèíå Å-1, ðåãóëÿðíî ïðîÿâëÿ-
þùèéñÿ ïåðåä ñåéñìè÷åñêèìè ñîáûòèÿìè ñ Ì>=5.0 íà ýïèöåíòðàëü-
íûõ ðàññòîÿíèÿõ R äî 350 êì. Íà îñíîâå ýòîãî ïðåäâåñòíèêà ñäåëàí
ïðîãíîç çåìëåòðÿñåíèÿ 28 ôåâðàëÿ 2013 ã., Ì=6.9, R=280 êì c çàáëà-
ãîâðåìåííîñòüþ 27 ñóòîê. Ïðîãíîç çàðåãèñòðèðîâàí â Êàì÷àòñêîì
îòäåëåíèåì Ðîññèéñêîãî ýêñïåðòíîãî ñîâåòà ïî ïðîãíîçó çåìëåòðÿ-
ñåíèé, îöåíêå ñåéñìè÷åñêîé îïàñíîñòè è ðèñêà (ÊÔ ÐÝÑ). Ïðîãíîç
ñîïðîâîæäàëñÿ âåðîÿòíîñòíûìè îöåíêàìè åãî íàäåæíîñòè â îòíî-
øåíèè âîçíèêíîâåíèÿ çåìëåòðÿñåíèé ñ Ì>=5.0 è Ì>=5.9.

Îáñóæäàþòñÿ âîïðîñû ïàðàìåòðèçàöèè ýòîãî ïðåäâåñòíèêà
íà îñíîâå ðåòðîñïåêòèâíîãî àíàëèçà äàííûõ ìíîãîëåòíèõ íàáëþ-
äåíèé 1996-2012 ãã. Ïàðàìåòðèçàöèÿ ïðåäâåñòíèêà âêëþ÷àëà: 1
- îïðåäåëåíèå ïàðàìåòðîâ ïðåäâåñòíèêà (ïðîäîëæèòåëüíîñòè è
çàáëàãîâðåìåííîñòè); 2 - îïðåäåëåíèå îáëàñòè è ïàðàìåòðîâ ïðîãíî-
çèðóåìûõ çåìëåòðÿñåíèé; 3 - îöåíêó ïàðàìåòðîâ èíôîðìàòèâíîñòè
ïðåäâåñòíèêà äëÿ ïðîãíîçà çåìëåòðÿñåíèé (âåðîÿòíîñòü ñâÿçè
ïðåäâåñòíèêà è çåìëåòðÿñåíèé Ð è åãî ñåéñìîïðîãíîñòè÷åñêàÿ
ýôôåêòèâíîñòü I).
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3.11 Об эффективности метода поиска
ионосферных предвестников землетрясений
по параметрам спорадического слоя E и

регулярного слоя F2

Корсунова Л. П., Хегай В. В.

Институт земного магнетизма, ионосферы и распространения
радиоволн им. Н.В. Пушкова РАН, Россия

Ïðèâåäåíû ðåçóëüòàòû èññëåäîâàíèÿ îòêëîíåíèé â èîíîñôåðíûõ
ïàðàìåòðàõ îò èõ ôîíîâûõ çíà÷åíèé â ëåòíèå ìåñÿöû 1998-2002 ã.ã.
ïî íàáëþäåíèÿì íà ñòàíöèè âåðòèêàëüíîãî çîíäèðîâàíèÿ èîíîñôå-
ðû Ïåòðîïàâëîâñê-Êàì÷àòñêèé. Âûäåëåíû àíîìàëüíûå îòêëîíåíèÿ
äåéñòâóþùåé âûñîòû ñïîðàäè÷åñêîãî ñëîÿ E (h'Es), ïðåäåëüíîé
÷àñòîòû îòðàæåíèé îò Es (fEs) è êðèòè÷åñêîé ÷àñòîòû ñëîÿ F2
(foF2), êîòîðûå ìîæíî îòíåñòè ê âîçìîæíûì ïðåäâåñòíèêàì
çåìëåòðÿñåíèé. Ïîêàçàíà âûñîêàÿ ýôôåêòèâíîñòü èñïîëüçóåìîãî
ìåòîäà âûäåëåíèÿ èîíîñôåðíûõ ïðåäâåñòíèêîâ çåìëåòðÿñåíèé ïî
íåñêîëüêèì ïàðàìåòðàì Es- è F2-ñëîåâ. Ïîëó÷åíà ýìïèðè÷åñêàÿ
çàâèñèìîñòü, ñâÿçûâàþùàÿ âðåìÿ óïðåæäåíèÿ ïðåäâåñòíèêîì
ìîìåíòà çåìëåòðÿñåíèÿ ñ åãî ìàãíèòóäîé è ýïèöåíòðàëüíûì ðàñ-
ñòîÿíèåì äî ïóíêòà íàáëþäåíèÿ. Ýòà çàâèñèìîñòü ñîãëàñóåòñÿ ñ
ðåçóëüòàòàìè îáíàðóæåíèÿ ïðåäâåñòíèêîâ çåìëåòðÿñåíèé ïî èçìå-
ðåíèÿì ôèçè÷åñêèõ ïàðàìåòðîâ çåìíîé êîðû â ýòîì æå ðåãèîíå.

3.12 Исследование возмущений геоакустической
эмиссии на озере Микижа в период

2002-2012 гг.

Мищенко М.А., Марапулец Ю.В., Ларионов И.А., Солодчук А.А.

Институт космофизических исследований и распространения
радиоволн ДВО РАН, Россия

Íà îñíîâå äàííûõ íàáëþäåíèé 2002-2012 ãã. íà îçåðå Ìèêèæà
ïðîâåäåíû èññëåäîâàíèÿ âîçìóùåíèé ãåîàêóñòè÷åñêîé ýìèññèè â
ïåðèîäû ñïîêîéíîé ïîãîäû. Ïðîàíàëèçèðîâàíà ñâÿçü ýòèõ âîçìó-
ùåíèé ñ ñåéñìè÷åñêîé îáñòàíîâêîé â ðåãèîíå. Ïðîèçâåäåíà îöåíêà
âåðîÿòíîñòè ïîÿâëåíèÿ ïðåäñåéñìè÷åñêèõ âîçìóùåíèé ãåîàêóñòè-
÷åñêîé ýìèññèè ñ ïðèìåíåíèåì ÷èñëåííîãî ìîäåëèðîâàíèÿ.
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3.13 Аппаратно-программный комплекс для
регистрации деформаций
приповерхностных пород.

Непомнящий Ю.А.

Институт космофизических исследований и распространения
радиоволн ДВО РАН, Россия

Ëàçåðíûå èíòåðôåðîìåòðû-äåôîðìîãðàôû - óíèêàëüíûå ïðèáî-
ðû, ñóùåñòâóþùèå â øòó÷íûõ ýêçåìïëÿðàõ è ïîçâîëÿþùèå âåñòè
íàáëþäåíèÿ çà äåôîðìàöèåé ïðèïîâåðõíîñòíûõ ïîðîä ñ âûñîêîé
òî÷íîñòüþ, ïîðÿäêà äåñÿòûõ äîëåé íàíîìåòðà. Îñíîâíûå îòëè÷èÿ
ýòèõ ïðèáîðîâ ñîñòîÿò â ñèñòåìå ðåãèñòðàöèè èíòåðôåðåíöèîííîãî
ñèãíàëà. Ïðåäëîæåí âàðèàíò ñèñòåìû ðåãèñòðàöèè ñèãíàëà, îòëè-
÷àþùåéñÿ áîëåå âûñîêîé ÷óâñòâèòåëüíîñòüþ è ïðîñòîòîé êîíñòðóê-
öèè. Ðàçðàáîòàí ïðîãðàììíûé êîìïëåêñ äëÿ ñáîðà è îáðàáîòêè äàí-
íûõ.

3.14 Проект PRE-EARTHQUAKES –
мониторинг предвестников землетрясений:

стратегия и первые результаты

Романов Алексей1, Романов Александр1, Трамутоли В.2, Инан
С.3, Яковски Н.4, Пулинец С.5, Филицола К.6, Шагимуратов И.7

Пергола Н.8, Гензано Н.1, Серио С.1, Лиси М.1, Коррадо Р.1,
Гримальди К.1, Фаруоло М.1, Петрачча Р.1, Эргинтав С.2, Закир
З.2, Алпарслан Е.2, Гурол С.2, Майнул Хок М.3, Мисслинг К.Д.3,
Вилкен В.3, Боррис С.3, Калинин Ю.4, Цибуля К.4, Гинзбург Е.4,

Похунков А.4, Пустивалова Л.4, Черный И.5, Трусов С.5,
Аджалова А.5, Ермолаев Д.5, Бобровский C.5, Пасиелло П.6,
Ковьелло И.6, Фалконьери А.6, Захаренкова И.7, Черняк Ю.7,

Радиевский А.7, Лапенна В.8, Баласко М.8, Писциелли С.8, Лакава
Т.8, Шизо Г.8

1 Университет Базиликата, Потенца, Италия
2 Исследовательсекий центр TUBITAK-MARMARA, Турция

3 DLR, Кельн, Германия
4 Институт прикладной геофизики им. Е.К. Федорова, Россия,
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5 ОАО «Российские космические системы», Россия
6 Geospazio Italia srl., Италия

7 ЗО ИЗМИРАН, Калининград, Россия,
8 Институт методологий для анализа окружающей среды

Национального исследовательского Совета, Италия

PRE-EARTHQUAKES (Processing Russian and European EARTH
observations for earthQUAKE precursors Studies) - ïðîåêò, ïîääåð-
æàííûé â ðàìêàõ ïðîãðàììû FP7 åâðîïåéñêîãî ñîþçà, íàïðàâëåí
íà äåìîíñòðàöèþ ïîäõîäà ïî èíòåãðàöèè ðàçëè÷íûõ äàííûõ, â òîì
÷èñëå ÄÇÇ, à òàêæå ìåòîäîâ àíàëèçà èíôîðìàöèè, ñ öåëüþ ïîñòå-
ïåííîãî óâåëè÷åíèÿ íàäåæíîñòè êðàòêîñðî÷íîé îöåíêè ñåéñìè÷å-
ñêîãî ðèñêà. Â ðàìêàõ ïðîåêòà áûëè âûáðàíû òðè îñíîâíûõ ðåãè-
îíà èññëåäîâàíèé (Èòàëèÿ, Òóðöèÿ è Ñàõàëèí (Ðîññèÿ)), íà êîòî-
ðûõ â ïåðèîä 2010-2012 ã.ã. ñîñðåäîòî÷èëèñü óñèëèÿ êîìàíäû ïðî-
åêòà ïî èíòåãðàöèè ðàçíîðîäíîé èíôîðìàöèè. Â êîíå÷íîì ñ÷åòå,
äëÿ ýòèõ îáëàñòåé áûëè èñïîëüçîâàíû ñëåäóþùèå èñòî÷íèêè èí-
ôîðìàöèè: 80 ðàäîíîâûõ è 29 ñêâàæèííûõ ñòàíöèè â Òóðöèè, 2
ìàãíèòíî-òåëëóðè÷åñêèå ñòàíöèè â Èòàëèè; èíòåãðèðîâàíû ðåçóëü-
òàòû íàáëþäåíèé 18 ñïóòíèêîâûõ ñèñòåì, èñïîëüçîâàíû 11 ìåòîäîâ
àíàëèçà èíôîðìàöèè äëÿ 7 èçìåðÿåìûõ ïàðàìåòðîâ.

Äëÿ èíòåãðàöèè, êðîññ âàëèäàöèè è íàó÷íîé èíòåðïðåòàöèè
ïîëó÷åííûõ ðåçóëüòàòîâ áûëà ðàçðàáîòàíà ñïåöèàëèçèðîâàííàÿ èí-
òåãðèðîâàííàÿ èíôîðìàöèîííàÿ ïëàòôîðìà (PEG, Pre-Earthquakes
Geoportal), îñíîâàííàÿ íà ñòàíäàðòàõ OGC (Open Geospatial Con-
sortium).

3.15 Увеличение объемной активности радона и
торона на Камчатке перед

катастрофическим землетрясение в Японии
11 марта 2011 г.

Руленко О.П.1, Кузьмин Ю.Д.2

1 Институт вулканологии и сейсмологии ДВО РАН, Россия
2 Камчатский филиал Геофизической службы РАН, Россия

Ïðåäñòàâëåíû ðåçóëüòàòû èçìåðåíèé îáúåìíîé àêòèâíîñòè ðàäî-
íà Rn è òîðîíà Tn â ïóíêòå "Êàðûìøèíà"(52.8140N, 158.1050E), íà-
õîäÿùåìñÿ â ðàéîíå Âåðõíå-Ïàðàòóíñêîé ãèäðîòåðìàëüíîé ñèñòåìû
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íà Êàì÷àòêå. Èçìåðåíèÿ ïðîâîäèëèñü ñ 27 äåêàáðÿ 2010 ã. ïî 20 ìàÿ
2011 ã. â ñóõîé ïåðôîðèðîâàííîé ñêâàæèíå ãëóáèíîé 4 ì è íà âûñîòå
5 ñì îò ïîâåðõíîñòè çåìëè â 1 ì îò òðóáû ñêâàæèíû â äåðåâÿííîé
áóäêå. Ñ ïîìîùüþ êëèìàòè÷åñêîé êàìåðû ðàäèîìåòðà â áóäêå èçìå-
ðÿëèñü àòìîñôåðíîå äàâëåíèå, òåìïåðàòóðà è îòíîñèòåëüíàÿ âëàæ-
íîñòü âîçäóõà. 25 ÿíâàðÿ - 11 ôåâðàëÿ çàðåãèñòðèðîâàíû áîëüøèå,
îòíîñèòåëüíî ôîíà, óâåëè÷åíèÿ çíà÷åíèé Rn è Tn â ñêâàæèíå, à 8 -
19 ôåâðàëÿ - â âîçäóõå âîçëå òðóáû ñêâàæèíû. Óâåëè÷åíèÿ çíà÷åíèé
Rn è Tn â âîçäóõå ïðîèñõîäèëè âî âðåìÿ èçìåíåíèé àòìîñôåðíîãî
äàâëåíèÿ ñèíîïòè÷åñêîãî ìàñøòàáà è èìåþò ñ ýòèìè èçìåíåíèÿìè
âûñîêîçíà÷èìóþ îòðèöàòåëüíóþ êîððåëÿöèþ. Òàêèå èçìåíåíèÿ àò-
ìîñôåðíîãî äàâëåíèÿ îòñóòñòâîâàëè âî âðåìÿ âîçìóùåíèé Rn è Tn
â ñêâàæèíå. Çà ïåðèîä èçìåðåíèé äðóãèõ âîçìóùåíèé Rn è Tn â
ñêâàæèíå è â âîçäóõå âîçëå òðóáû ñêâàæèíû íåò. Àíàëèç çåìëå-
òðÿñåíèé ñ ýíåðãåòè÷åñêèì êëàññîì Ks >= 10.0, ïðîèçîøåäøèõ íà
ðàññòîÿíèè äî 200 êì îò ïóíêòà "Êàðûìøèíà"ïîêàçàë, ÷òî âî âðå-
ìÿ âîçìóùåíèé Rn è Tn íå áûëî óñèëåíèÿ ëîêàëüíîé ñåéñìè÷íîñòè.
Âîçìóùåíèÿ Rn è Tn â ñêâàæèíå ïîÿâèëèñü çà 44.7 ñóòîê äî çåì-
ëåòðÿñåíèÿ â ßïîíèè 11 ìàðòà 2011 ã. ñ ìàãíèòóäîé 9.0, ýïèöåíòð
êîòîðîãî íàõîäèëñÿ íà ðàññòîÿíèè 2000 êì îò ïóíêòà "Êàðûìøèíà".
Ïî äàííûì ðàáîòû Ñîáîëåâà Ã.À. [Ôèçèêà Çåìëè, 2011. N 12. Ñ. 11-
22], çà 1.5 ìåñÿöà (45 ñóòîê) äî ýòîãî çåìëåòðÿñåíèÿ íà ñåéñìîñòàí-
öèè "Ïåòðîïàâëîâñê"â 43 êì îò ïóíêòà "Êàðûìøèíà"ìíîãîêðàòíî
âîçðîñëà èíòåíñèâíîñòü íèçêî÷àñòîòíîãî ñåéñìè÷åñêîãî øóìà â ìè-
íóòíîì äèàïàçîíå ïåðèîäîâ.

Òàêèì îáðàçîì, ìîæíî ïðåäïîëîæèòü, ÷òî àíîìàëüíûå âîçìó-
ùåíèÿ îáúåìíîé àêòèâíîñòè ðàäîíà è òîðîíà â ñêâàæèíå ñâÿçàíû ñ
ïîäãîòîâêîé êàòàñòðîôè÷åñêîãî çåìëåòðÿñåíèÿ â ßïîíèè, à óâåëè-
÷åíèÿ èõ àêòèâíîñòè â âîçäóõå âîçëå òðóáû ñêâàæèíû îáóñëîâëåíû
óìåíüøåíèÿìè àòìîñôåðíîãî äàâëåíèÿ ïðè ïðîõîæäåíèè öèêëîíîâ.

3.16 Акусто-электромагнитное излучение
литосферы

Уваров В.Н., Исаев А.Ю., Пухов В.М., Санников Д.В.,
Мельников А.Н.

Институт космофизических исследований и распространения
радиоволн ДВО РАН, Россия
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Ñ öåëüþ îáíàðóæåíèÿ ñâÿçè ìåæäó ãåîàêóñòè÷åñêîé ýìèññèåé
ëèòîñôåðû è åå äåôîðìàöèîííî-ýëåêòðîìàãíèòíûì èçó÷åíèåì â
ñåíòÿáðå 2011 ã áûëà ïðîâåäåíà ñèíõðîííàÿ ðåãèñòðàöèÿ àêóñòè-
÷åñêèõ è ýëåêòðîìàãíèòíûõ ñèãíàëîâ íà íàáëþäàòåëüíîé ñòàíöèè
ð. Êàðûìøèíà, íà êîòîðîé äîñòàòî÷íî íèçêèé óðîâåíü òåõíîãåí-
íûõ ïîìåõ è âûñîêèé óðîâåíü ìèêðîñåéñìè÷åñêîé àêòèâíîñòè. Âè-
çóàëüíûé àíàëèç ïîëó÷åííûõ äàííûõ ïîêàçàë, ÷òî äëÿ íàèáîëüøèõ
âñïëåñêîâ â àêóñòè÷åñêîì êàíàëå íàáëþäàåòñÿ ïðîÿâëåíèå â ñèãíà-
ëàõ, ïîëó÷àåìûõ ñ êâàäðóïîëüíîãî è äèïîëüíîãî äàò÷èêîâ âåðòè-
êàëüíîé ìàãíèòíîé êîìïîíåíòû ïîëÿ.

Îäíàêî îáíàðóæèòü îò÷åòëèâîå ïðîÿâëåíèå àêóñòè÷åñêîé ýìèñ-
ñèè ñ ïîìîùüþ àïïàðàòà êðîññêîððåëÿöèè íå óäàëîñü èç-çà ñèëüíîãî
ðàçëè÷èÿ ñòðóêòóðû ñèãíàëîâ â àêóñòè÷åñêîì è ýëåêòðîìàãíèòíûõ
êàíàëàõ. Ïîýòîìó áûë ðàçðàáîòàí ìåòîä, îñíîâàííûé íà ïîäñ÷åòå
êîëè÷åñòâà ïîÿâëåíèé ýêñòðåìàëüíûõ çíà÷åíèé ýëåêòðîìàãíèòíîãî
ñèãíàëà âî âðåìåííîé îêðåñòíîñòè ýêñòðåìàëüíîãî çíà÷åíèÿ àêóñòè-
÷åñêîãî ñèãíàëà. Íàèáîëåå ñèëüíîé îêàçàëàñü ñâÿçü êâàäðóïîëüíîãî
è àêóñòè÷åñêîãî êàíàëîâ. Äëÿ êîòîðîãî êâàäðóïîëüíûé êàíàë çà-
ïàçäûâàåò íà 0,05 ìñ. Ãîðàçäî áîëåå ñëàáîé îêàçàëàñü ñâÿçü ìåæäó
àêóñòè÷åñêîé ýìèññèåé è ýëåêòðîìàãíèòíûì èçëó÷åíèåì äèïîëüíûõ
êàíàëîâ. Òàêàÿ âçàèìîñâÿçü ïðîÿâëÿåòñÿ ñèíõðîííî ñ àêóñòè÷åñêèì
è ñ çàïàçäûâàíèåì àêóñòè÷åñêîãî îòíîñèòåëüíî ýëåêòðîìàãíèòíîãî
íà 0,2 ìñ.

3.17 Характеристики сейсмического процесса в
рамках статистической диффузионной

модели пластических течений

Шереметьева О.В., Попова А.В.

Институт космофизических исследований и распространения
радиоволн ДВО РАН, Россия

Ïîñòðîåíà ñòàòèñòè÷åñêàÿ ìîäåëü ïëàñòè÷åñêèõ òå÷åíèé íà ïðè-
ìåðå çîíû ñóáäóêöèè Êóðèëî-Êàì÷àòñêîé îñòðîâíîé äóãè ïî äàí-
íûì Global CMT catalog (Global CMT Web Page) çà ïåðèîä 1976�
2005 ãã.(çíà÷åíèÿ ìàãíèòóä 4-7, îáëàñòü 50◦−60◦ ñ.ø., 156◦−166◦ â.ä.,
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îáú¼ì âûáîðêè 221 ñîáûòèå) è îïðåäåëåíû îñíîâíûå õàðàêòåðèñòè-
êè òå÷åíèé íà îñíîâàíèè âåðîÿòíîñòíîãî ïîäõîäà ê ðàññìîòðåíèþ
ñåéñìè÷åñêîãî ïðîöåññà.

Óñëîâèÿ íåîïðåäåëåííîñòåé, êîòîðûå â ïðèðîäå âñåãäà ñóùåñòâó-
þò, îïðåäåëÿþò âåðîÿòíîñòíûé õàðàêòåð ñåéñìè÷åñêèõ ïðîöåññîâ. Â
ñëó÷àå íåêàòàñòðîôè÷åñêèõ ñåéñìè÷åñêèõ ñîáûòèé ïðîñòðàíñòâåí-
íûé ìàñøòàá ðåãèîíà, â êîòîðîì ðàçâèâàåòñÿ ñåéñìîãåîäèíàìè÷å-
ñêèé ïðîöåññ, çíà÷èòåëüíî ïðåâîñõîäèò ðàçìåð î÷àãà çåìëåòðÿñåíèÿ
è ðàäèóñ îáëàñòè âëèÿíèÿ, â êîòîðîé ñáðàñûâàþòñÿ íàïðÿæåíèÿ,
òàêèì îáðàçîì, âûïîëíÿåòñÿ критерий малости приращений è ñåé-
ñìè÷åñêèå ñîáûòèÿ ìîãóò ðàññìàòðèâàòüñÿ êàê ñëàáûå ôëóêòóàöèè,
÷òî ïîçâîëÿåò ïðèìåíèòü диффузионное приближение.

Íàëè÷èå âðåìåííîé è óäàë¼ííîé ïðîñòðàíñòâåííîé ñâÿçåé
ìåæäó ñåéñìè÷åñêèìè ñîáûòèÿìè â îáùåì ñëó÷àå õàðàêòåðèçóåò
ñåéñìè÷åñêèé ïðîöåññ êàê íåìàðêîâñêèé íåëîêàëüíûé ñëó÷àéíûé
ïðîöåññ. Ýòè çàâèñèìîñòè ìàòåìàòè÷åñêè âûðàæàþòñÿ â êîððå-
ëÿöèè ñåéñìè÷åñêèõ ñîáûòèé íà ïðîñòðàíñòâåííûõ è âðåìåííûõ
ìàñøòàáàõ, âûáîð êîòîðûõ îïðåäåëÿåòñÿ õàðàêòåðèñòèêàìè ñðåäû
è ñàìèì ñåéñìè÷åñêèì ïðîöåññîì. Íàïðàâëåíèå è âåëè÷èíà ïî-
äâèæêè êàæäîãî ñîáûòèÿ îïðåäåëÿþò íàïðàâëåíèå ïëàñòè÷åñêîãî
òå÷åíèÿ. Ïðè ïîñòðîåíèè ìîäåëè ïëàñòè÷åñêèõ òå÷åíèé â ðàìêàõ
äèôôóçèîííîãî ïîäõîäà â ïåðâîì ïðèáëèæåíèè áûëà èñïîëüçîâàíà
схема случайного блуждания ïî ñîñòîÿíèÿì, êîòîðàÿ ïðåäñòàâëÿåò
ñîáîé ÷àñòíûé ñëó÷àé öåïåé Ìàðêîâà. Äëÿ êàæäîé öåïè, ïðåä-
ñòàâëÿþùåé îòäåëüíîå ïëàñòè÷åñêîå òå÷åíèå, îïðåäåëåíû ñðåäíÿÿ
ñêîðîñòü, íàïðàâëåíèå òå÷åíèÿ è ïàðàìåòðû õàðàêòåðèçóþùèå
îòêëîíåíèå òå÷åíèÿ îò ñðåäíèõ çíà÷åíèé.
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1 Atmosphere physics

1.1 Global characteristics between the
equatorial electrojet and neutral wind in the

Mesosphere-Thermosphere-Ionosphere
region

Abe S.1, Shinbori A.2, Yatagai A.2, Ikeda D.3, Yumoto R.1, Tsuda
T. and IUGONET2

1 International Center for Space Weather Science and Education,
Kyushu University

2 Research Institute for Sustainable Humanosphere, Kyoto
University

3 Department of Informatics, Faculty of Information Science and
Electrical Engineering, Kyushu University

The equatorial electrojet (EEJ) is a huge eastward current which
�ows at the dayside equatorial region of the Earth's ionosphere, in
a narrow channel (±(3 ∼ 5)◦ in latitudinal range). The EEJ cur-
rent is observed as an enhanced magnetic variation of the horizontal
component of geomagnetic �eld at the dayside magnetic dip equa-
tor. The main mechanism of EEJ is an e�ect of polarization electric
�eld in the E region of the ionosphere at the dip equator caused by
the horizontal magnetic �eld at the magnetic equator [e.g., Forbes,
1981]. In a recent study, many researchers show the results which
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comes to relationship the neutral wind and EEJ [e.g., Fang et al.,
2008, Aveiro et al., 2009]. However, lack of the long-term comparison
analysis of geomagnetic �eld and wind data obtained from ground
magnetometer and atmospheric radars, the detailed relationship be-
tween the EEJ and neutral wind �uctuations in the mesosphere and
lower thermosphere (MLT) regions has not yet been revealed.

We compared the long-term variation of geomagnetic �eld data
obtained from ground magnetometers which belong to MAGDAS
managed by International Center for Space Weather Science and
Education, Kyushu University and neutral wind data obtained from
medium frequency (MF) radar which operated by Research Institute
for Sustainable Humanosphere, Kyoto University. These instruments
were located at the equatorial region. As a result, we found that the
relationship between the variations of zonal wind and the residual-
EEJ showed a clear inverse correlation. Here, the residual-EEJ is
de�ned as the deviation from the second order �tting curve between
the EUV �ux and the EEJ amplitude. These results suggest that the
vertical current (Jz), which is generated by the dynamo action due
to the zonal wind perpendicularly across to the background magnetic
�eld, changes the Cowling conductivity derived under the condition
of Jz = 0. This trend is observed in not only the Asia Paci�c region
(close to the radar) but also the South Africa region (far from the
radar site). We also performed the frequency analysis to quantita-
tively de�ne the relationship of zonal wind and residual-EEJ, and
found that both of the neutral wind and residual-EEJ have almost
the same dominant frequency with a small di�erence. In addition, we
perform the comparative analysis with neutral wind data observed
from the satellite, and found the neutral wind disturbance has the
same dominant frequency around the equatorial region.

1.2 Variability of aerosol and electrical
characteristics of the atmosphere in areas of

tectonic activity

Alekseev V.A.1, Alekseeva N.G.1, Grishin A.I.2, Matvienko G.G.2

1 Troitsk Institute for Innovation and Fusion Research, Russia
2 V.E. Zuev Institute of Atmospheric Optics SB RAS, Russia
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The problem of short-term earthquake prediction so far has not
been solved, although in recent decades created a number of new
methods for the study of precursors of seismic processes. These in-
clude monitoring the �ow of gases and aerosols released into the
air from the depths of the earth. One indication of ampli�cation
of tectonic activity is increased aerosol background due to the ap-
pearance of the aerosol particles in the atmosphere entrained in the
gas �ow (H2, H2S, CO2, CH4, etc.) in the atmosphere through the
near-surface cracks. In this case, there may be changes in the concen-
tration range of sizes as well as the chemical composition of aerosol
particles. At the same time, due to particles electri�ed aerosol com-
ponent may alter the con�guration of the electric �eld in the local
area of the surface. At the core of this work are the experimental
observation of the variability of electrical and aerosol characteristics
of the atmosphere in areas of tectonic activity. The �rst stage was
carried out in a seismically active area on the Taman Peninsula in
the area Bugaz transverse fracture. In this experiment, the mea-
sured intensity of the electric �eld of the atmosphere, the electrical
conductivity of air and aerosol volume scattering coe�cient of the
second phase of aerosol scattering measurements carried out in the
Altai near Kosh-Agach in a deep tunnel. It is interesting that during
the measurement the total solar eclipse took place in 2008. In the
analysis of time-electrical and optical characteristics of the atmo-
sphere were detected signal �uctuations coincided with the tremors.
Investigation of the spectral characteristics of �uctuation coe�cient
aerosol scattering showed that they essentially depend on the activ-
ity of the crust during the measurement period. Analysis of the data
shows that the maximum values of the amplitudes of the spectra of
�uctuations occur in the period before the earthquake, with the peak
of the spectrum are more than 2 times. Furthermore, �uctuations in
the amplitude spectrum for an active period large range of di�erent
volatility. Fluctuation spectra of the electric �eld is also strongly
depend on the time of measurement, and the maximum values of
the amplitudes of the spectra for di�erent situations di�er by more
than an order of magnitude! These data indicate the prospects of
such comprehensive studies of electrical and aerosol characteristics
of the atmosphere.

114



1.3 Regular and stochastic variations in di�erent
components of secondary cosmic rays

Balabin Yu.V., Germanenko A.V.

Polar Geophysical Institute of RAS, Apatity, Russia

In the Laboratory of Cosmic Rays continuous monitoring of the
di�erent components of secondary cosmic rays has been carried out
for several years. At the present time, besides the standard neutron
monitor (NM), a gamma-ray photon detector on the scintillation
crystal, lead-free section of neutron monitor (BNM), charged parti-
cle detectors (CPD) and a detector for thermal neutrons (DTN) are
in operation. Scintillation detector registers photons with energies
from 20 keV up to 5 MeV, NM is sensitive to neutrons with energies
more then 50 MeV, BNM is to neutrons with energies from hun-
dreds keV to a few MeV, DTN is for thermal neutrons (about 0.03
eV). CPD detects all charged particles (muons, electrons, positrons)
with energies >2 MeV. Data from all the instruments are gathered
to the general registration system. Analysis of the data over the past
few years has shown the presence of seasonal variations in some com-
ponents of cosmic rays. The HM has a zero variation, the DTN it is
about 10%. The largest in amplitude and the more clearly de�ned
is the variation observed in the channel of the scintillation detector,
it is more than 20%. Gamma radiation in the near ground layer
of the atmosphere appears as Bremsstrahlung of energetic electrons
generating during muon decay. Moreover during precipitation the
increase of gamma background up to 50% are observed; they last
for many hours. Experiments have shown, that precipitation is free
from any radionuclide of natural or arti�cial origin, and additional
radiation is of Bremsstrahlung origin. On the basis of epoch super-
position method, small variations in other components, synchronous
with gamma background increase, were determined.
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1.4 Quasiperiodic �uctuations of electron
concentration in ionospheric F2 layer:
seasonal and diurnal dependences

Barabash V.V.1, Chernogor L.F.2

1 Institute of Ionosphere, Ukrain
2 V.N. Karazin Kharkiv National University, Ukrain

Regular and quasiperiodic seasonal and diurnal variations of elec-
tron concentration, N, in ionospheric F2- layer during solar activity
increase (2011) are analyzed. Short-time Fourier transform, adap-
tive Fourier transform and wavelet transform were applied to the
system spectral analysis. During all seasons in the ionospheric F2-
layer, oscillation with the period of 140 ÷ 200 min, amplitude ∆Na

≈ (0.2 ÷ 2)·1011ì−3, relative amplitude
∆Na/N ≈ 0.1 ÷ 0.2 prevailed. The duration of this oscillation
changed from 5 ÷ 7 to 24 h, depending on a season. The �uctu-
ation amplitude with other periods was noticeably less.

1.5 Equatorial ionospheric variations caused by
di�erent large-scale solar wind structures

Biktash L.Z.

Institute of Terrestrial Magnetism, Ionosphere and Radio Wave
Propagation RAS, Russia

The paper presents the analysis of critical frequency foF2 vari-
ations and virtual height h'F at equatorial and ionospheric stations
during geomagnetic storms of di�erent nature. It is well known,
that ionospheric parameter variations and generation of ionospheric
irregularities during geomagnetic storms considerably a�ect signal
propagation and satellite devices. Yohkoh, SOHO, Ulysses mission
observations of the Sun and the solar wind allow us to predict the
types of �ows in the solar wind, approaching to the Earth's orbit,
and their characteristics 2-3 days before the event. We identi�ed
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geomagnetic storms and caused by them ionospheric variations ac-
cording to the current classi�cation of �ow types in the solar wind.
During the �rst stage we distinguished two types of geomagnetic
storms determined by large-scale coronal mass ejections and solar
wind fast �ows from coronal holes. The paper presents the results
of comparison of ionospheric variations caused by these two sources
in the solar wind. The obtained conclusions allow us to suggest,
that investigation of geomagnetic and ionospheric variations from
the known quasi-stationary and sporadic large-scale types of �ows
in the solar wind and during di�erent phases of solar activity are
perspective for the method of medium-term forecast of ionospheric
storminess based on current investigations of the Sun and the solar
wind.

1.6 Annual Variations of the Critical Frequency
foF2 at the Equatorial Ionization Anomaly
Station during the Two Last Solar Minima

Biktash L.Z.

Institute of Terrestrial Magnetism, Ionosphere and Radio Wave
Propagation RAS, Russia

The paper presents the investigations of foF2 critical frequency
annual variations at equatorial stations to detect the causes which
a�ect the ionosphere during solar minima. Electron density behavior
in equatorial regions during solar minima is the subject for attentive
investigation due to the peculiarities of the latest deep solar min-
imum. There are essential di�erences in the results obtained from
the global TEC (total electron content) maps according to GPS mea-
surements during the latest two solar minima. These di�erences are
explained by the change of the Sun UV radiation and the low level of
this radiation during the latest solar minimum. We considered an-
nual Dst-variations and FoF2 critical frequency variations at Vanimo
and Huancayo stations. The results of the investigation showed that
one of the reasons for di�erent electron density in the ionosphere
during solar minima is geomagnetic activity, which change from one
minimum to another.
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1.7 The electromagnetic �eld generated by
capillary drops oscillations

Bogatov N.A.

Institute of Applied Physics RAS, Russia

The exact solution for the full electromagnetic �eld generated by
capillary oscillations of a drop of an ideal conducting liquid elec-
trically charged and subsninuted to external homogeneous constant
electric �eld was found in this report. The calculation of absolute
spectra of electromagnetic radiation and quasistatic electric �eld gen-
erated by a cloud of drops stochastic oscillating at typical clod vol-
ume and drop density and size distribution was ful�lled. The inten-
sity of these �elds turn to be much less than the background. Exam-
ined the situation of the common-mode excitation of oscillations in
an ensemble of cloud drops, which can take place in the storm clouds,
after lightening discharges. In this case, the amplitude spectral den-
sity of the quasi-static electric �eld generated by drops oscillations in
a typical thunderstorm cloud at a distance of tens of kilometers from
it is comparable with the typical level of the spectrum of the electric
�eld near storm clouds. Probably, the common-mode excitation of
drops can occur in the clouds above the centers of seismic activity
in moments of sudden changes of atmospheric �elds.

1.8 Complex study of wave processes in the
ionosphere over Kamchatka

Bogdanov V.V.1, Zhivetiev I.V.1, Kaisin A.V.1, Polyukhova A.L.1,
Romanov A.A.2

1 Institute of Cosmophysical Researches and Radio Wave
Propagation FEB RAS, Russia

2 Russian Cosmic Systems, Russia
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The work presents preliminary results of simultaneous observa-
tions of ionosphere state by radio tomography, GPS radio interfer-
ometry and vertical radio sounding methods. The observations were
carried out in moderate and disturbed geomagnetic conditions in
winter (February), in spring (May), and in summer (June). Geo-
magnetic disturbance index was determined by magnetic measure-
ments of Paratunka station (Kamchatka peninsula). On the basis of
the data obtained by a network of tomographic stations, installed
in meridional direction of Kamchatka peninsula, as well as of the
data of Kamchatka regional GPS station network for the considered
periods, moving ionospheric disturbances with amplitude up to 1.5
TECU, and periods of the order of 60 min were determined; they
moved mainly in equatorial direction with up to 1000 m/s veloci-
ties. Application of vertical radio sounding methods allowed deter-
mination of charged particle corpuscular precipitation moments and
approximately for this time electron distribution meridian section,
corresponding to corpuscular layers, was determined by tomography
methods. The obtained results allow us to consider future investiga-
tions to be perspective. This work is supported by RFBR, project
#11-05-00915 and by RAS, project #12-1-Ï22-01.

1.9 In�uence of winter cyclones of Kamchatka
region on ionosphere electron distribution

Bogdanov V.V.1, Kaisin A.V.1, Polyukhova A.L.1,
Romanov A.A.2

1 Institute of Cosmophysical Researches and Radio Wave
Propagation FEB RAS, Russia

2 JSC �Russian Space Systems�, Russia

The paper presents the results of research of possible cyclone ef-
fect on ionosphere parameters. Monitoring of the ionosphere was
carried out by automatic sounding devices applying low-orbit space-
craft navigation. Receiving stations are located in the meridional di-
rection of Kamchatka peninsula, in Paratunka, Milkovo and Esso vil-
lages. Using wavelet decomposition, height dynamics of ionosphere
electron density variation was investigated. It was shown that during
the cyclones on 31.12.2012 and 18.01.2013, considerable decrease of
nighttime electron concentration took place over Kamchatka. The
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work is supported by the Russian Fund for Basic Research, Project
N11-05-00915 and by RAS Project N12-1-P22-01.

1.10 Possible self-consistent mechanism of
formation and disintegration of a ring

current

Bogdanov V.V., Kaisin A.V.

Institute of Cosmophysical Researches and Radio Wave
Propagation FEB RAS, Russia

One of possible self-consistent mechanism of formation and disin-
tegration of a ring current (RC) is o�ered in this work. It is known,
that on the main phase of magnetosphere disturbance at low and
average latitudes there is a reduction of a horizontal component of
a geomagnetic �eld, and on the restored phase the �eld grows and
comes back practically to an initial level. This phenomenon is ex-
plained by formation and disintegration RC, concentrated basically
in the �eld of geomagnetic equator on distances equal to several
radiuses from a surface of the Earth. At the same time in magneto-
sphere areas outside of RC (the maximum is located in an interval
L?3-4) it should be expected the return picture: the magnetic �eld
grows on the main phase of magnetic storm, and on the reductional
phase it decreases up to the unperturbed meaning.

The analysis has shown, that at such changes of a �eld in external
and internal areas (in relation to RC) the direction of particles move-
ment and the change of its energy has various character. In internal
area of RC on the main phase of magnetic storm the particles move
from the Earth and also cool down, and on the reductional phase ?
to the Earth, and heat up. In external area of a ring current a picture
is opposite: on the main phase the charged particles will move to the
Earth (to current ring ) and thus to be heated up, and on the reduc-
tional phase ? leave from the Earth (from a ring) and to cool down.
Hence, on the main phase of magnetic storm from side to side of an
arrangement of maximum RC there are natural conditions, at which
the ring current can amplify at the expense of opposite movement
of the charged particles to it. At the same time on the reductional
phase the charged particles move from a ring current, causing thus
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its additional reduction. The beginning of disintegration of RC is
weakening Solar wind (SW) and return of the magnetosphere to the
conditions of stationary SW.

1.11 Cloud microstructure e�ect on the
polarization state of lidar signal

Bryukhanova V.V.

National Research Tomsk State University, Russia

Propagation of optical radiation in the atmosphere depends on
the phase structure, and, in the presence of crystalline particles, even
on their orientation in space, which is largely determined by crystal
sizes. Propagation of laser radiation in clouds is accompanied by
multiple scattering of light, which leads to a signi�cant change of
intensity value and of the polarization state of the detected radia-
tion. According to Mie theory, the polarization state of the re�ected
beam is not changed compared to the original radiation if the par-
ticles are spherical and homogeneous. Therefore, if a crosspolarized
component appears in the lidar re�ected signal when aerosol is be-
ing sensed by linearly polarized radiation, than it is caused either by
nonspherical and anisotropic particles or by multiple scattering.

Multiple scattering in lidar signal is not an easy task and to-
day it is, in general, unsolved. The results of studies of the lidar
power structure by Monte Carlo method has shown, that the double
scattering approximation is enough for laser sensing of cirrus. In
this case the Stokes parameter of lidar signal is equal to the sum of
Stokes parameters determined by single and double scattering.

The report presents the results of the calculation of the polariza-
tion ratio of lidar signal due to the double scattering of clouds with
di�erent microstructures. The e�ect of particle microstructure on
the polarization characteristics of lidar signal is discusses.

The work was supported by the RFBR (N11-05-01200à) and the
Ministry of Education and Science of Russian Federation (govern-
ment contract N14.518.11.7053 and N14.515.11.0032).
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1.12 Physics of potentially geoe�ective solar
phenomena

Buechner J.

Max Planck Institute for Solar System Research,
Katlenburg-Lindau, Germany

The Sun is a major factor controlling geophysical �elds from the
Earth's magnetosphere down to the atmosphere. While the major
in�uencing factors will be reviewed shortly a special emphasis will
be put on eruptive phenomena. Current observations by space tele-
scopes and numerical modeling e�orts have brought new insights into
the physics of eruptive phenomena. In particular the role of mag-
netic reconnection will be discussed. Reconnection releases magnetic
energy emerging from inside the Sun, accelerates particles to high en-
ergies and plasma into the solar wind. Finally, reconnection feeds
solar energy also into the geosphere. The observed energy releases
usually are, however, usually, unsteady, even bursty. Despite of early
models reconnection seems to be very non-stationary, unsteady pro-
cess. A theoretical description is given of the underlying physical
processes which might be developed further to allow predictions of
the solar outbreaks.

1.13 Lidar backscattering signals from the upper
atmosphere at Kamchatka in geomagnetic

disturbances

Bychkov V.V.1, Perezhogin A.S.1, Shevtsov B.M.1, Polech N.M.2

1 Institute of Cosmophysical Researches and Radio Wave
Propagation FEB RAS, Russia

2 Institute of Solar-Terrestrial physics SB RAS, Russia

Experimental data showing correlation of back scattering signals
at the wavelength of 532 nm with the parameters determining plasma
content in nighttime ionospheric F2 layer are presented. On the
basis of the performed analysis of lidar data and geophysical state,
a hypothesis on possible role of Rydberg atoms in the formation of
lidar re�ections at ionospheric altitudes is discussed.
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1.14 Observations of aerosol layers in the upper
stratosphere after falling Chebarkulsko

meteorite

Cheremisin A.A.1,2, Novikov P.V.2, Ivanov V.N. 3 Zubachev
D.S. 3, newline Korshunov V.A. 3, Lapshin V.B.4, Ivanov M.S.4

Galkin K.A.4 Gubko P.A.4 Antonov D.L.4 Tulinov G.F.4

Nikolashkin S.V.5, Marichev V.N.6,7, Bychkov V.V. 8, Shevtsov
B.M.8

1 Siberian Federal University, Russia
2 Krasnoyarsk Railway Institute, Russia

3 FGBU NGOs Typhoon, Russia
4 FGBU IPG, Russia

5 Institute of Space Physics Research and Aeronomy. Yu.G.Shafera
SB RAS, Russia

6 Institute of Atmospheric Optics. VE Zuev, SB RAS, Russia
7 National Research Tomsk State University, Russia

8 Institute of Space Physics Research and Radio Wave Propagation,
Far East Branch, Russian

Passage Chebarkulsky meteorite, which took place February 15,
2013 over the city of Chelyabinsk and the surrounding region, there
has been great public outcry and led to a natural interest of re-
searchers of di�erent disciplines. Mass of the meteorite was esti-
mated at 10 thousand tons, which is comparable to the total mass
of meteoric material entering the earth's atmosphere during the year
(from 16 to 40 thousand tons according to various estimates).

Mass of the meteorite was estimated at 10 thousand tons, which
is comparable to the total mass of meteoric material entering the
earth's atmosphere during the year (from 16 to 40 thousand tons
according to various estimates). The explosion of a meteorite in the
stratosphere aerosol left a trail that, in principle, could be �xed by
the lidar observations.

The report presents the results of lidar observations of high-
altitude aerosol layers, which appeared in the atmosphere after the
fall of the meteorite Chebarkulsky in Moscow, Obninsk and Yakutsk.
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Held trajectory analysis showed that the observed layers came from
the area of the fall of the meteorite.

1.15 Comparison of whistlers with lightning
activity

Cherneva N.V.1, Agranat I.V.1, Sivokon' V.P.1, Vodinchar G.M.1,
Lichtenberger J.2

1 Institute of Cosmophysical Researches and Radio Wave
Propagation FEB RAS, Russia
2 E�otv�os University, Hungary

Investigation of whistlers, appearing in the result of lightning
discharge radiation after propagation through the ionosphere along
the Earth magnetic �eld line, has been carried out to detect new
relations between phenomena and processes in the ionosphere and
magnetosphere. For automatic whistler detection, a recognition al-
gorithm has been developed and realized in the basis of which is a
two-dimensional correlation of initial signal and etalon signal spectra
obtained in the result of approximation of non-stationary spectrum
of dependence of a big number of whistlers by exponential function.
Applying the obtained approximation, etalon signal spectrum, simi-
lar to received whistler spectrum, has been plotted.

The obtained intermediate results for automatic detection of whistlers
have been compared with the data of World Wide Lightning Loca-
tion Network (WWLLN). The relation of increase of the registered
whistler number with the increase of lightning activity in magnet-
ically conjugated points (Kamchatka, Russia, and Canberra, Aus-
tralia) has been analyzed. It has been discovered that lightning
discharges, generating atmospherics in the magnetically conjugated
point, do not always have high correlation with whistler number
registered in Kamchatka, this number may reach up to several thou-
sands. It is possible that lightning discharges generate whistlers,
which propagate in the Earth-ionosphere waveguide, even if a light-
ning source is at a considerable distance from the conjugated point.
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1.16 X-ray source e�ect on VLF radiation
diurnal period amplitude

Druzhin G.I., Mel'nikov A.N., Cherneva N.V.

Institute of Cosmophysical Researches and Radio Wave
Propagation FEB RAS, Russia

On the basis of observation data at "Karymshina" and "Paratunka"
sites (Kamchatka), spectral analysis of natural VLF noise envelope
for the frequencies of 0.7, 1.2, 5.3 kHz for 1997 - 2006 and of pulse
radiation (atmospherics) in the frequency band of 3 - 60 êÃö for 2002
- 2006 was carried out. It has been shown, that in noise and pulse
components there are diurnal maxima, which coincide with the Eath
rotation periods relative to the Sun (1440 min) and relative to stars
(1436 min). It has been concluded, that not only the Sun X-ray
radiation but also the Galaxy X-ray radiation may a�ect the level of
ionization of ionosphere D layer.

1.17 Features of wave packet generatin by solar
terminator according to GPS data from

di�erent latitude regions for 2008

Edemskiy I.K., Malkova P.L., Yasyukevich Yu.V.

Institute of Solar-Terrestrial Physics SB RAS, Russia

Application of the earlier measurements of total electron content
(TEC) variations allowed us to discover, that solar terminator (ST)
passage generates middle scale wave packets. It was shown that wave
packet registration time is di�erent within a year and in a number of
cases it may be observed before a ST. Registration beginning time
agrees well with the moment of passage of a terminator at a mag-
netically conjugated region. The paper presents the results of obser-
vations of wave packets in TEC according to the data from di�erent
latitudinal regions in 2008. Peculiarities of wave packet parameter
variations are shown in dependence on their geomagnetic latitude.
For the middle latitude region, coincidence of registration of wave
packet beginning with the moment of ST passage in the magneti-
cally conjugated region is generally characteristic. In the Northern
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Hemisphere, registration of wave packets advances the appearance
of evening ST in summer, when its inclination relatively the equator
is maximal. The value of this advance grows with latitude but still
coincides with the moment of ST passage in the magnetically conju-
gated region. Evening and morning ST e�ects appear the strongest
at di�erent time. In summer at middle latitudes, the evening termi-
nator e�ect is the most vivid; in winter it is the morning one. On
wave packet number distributions in the system of ST local time, the
transition from winter conditions to summer ones is clearly de�ned.
The results, obtained from the data of Brazil station network did
not show a marked coincidence of the beginning of wave packet gen-
eration in this region with ST passage in a magnetically conjugated
point. Evidently, it may be explained by allocation of the major-
ity of these stations in the equatorial anomaly region. The work
was supported by Russian Foundation for Basic Research (grants
No. 12-05-33032-a and 12-05-31069-a) and by the Ministry of Edu-
cation and Science of the Russian Federation (agreement No. 8699).

1.18 Investigation of steam mixture e�ect on
geomedium during its free out�ow into the
atmosphere (Mutnovks parohydroterm

�eld, Kamchatka)

Firstov P.P.1, Chernev I.I.2, Makarov E.O.3, Cherneva N.V.1

1 Institute of Cosmophysical Researches and Radio Wave
Propagation FEB RAS, Russia

2 ¾Geotherm JSC¿, Russia
3 Kamchatkan Branch of Geophysical Service RAS, Russia

Natural work on investigation of some parameters of steam-water
mixture (SWM) free out�ow from Mutnovka thermal water wells has
been carried out for several years in summer. The levels of aerody-
namic noise, appearing during SWM out�ow, and of seismic oscilla-
tions near wellbores as well as atmospheric electric �eld variations
during steam-water cloud generation, depending on well parameters,
have been investigated. It has been shown, that complex observa-
tions of steam-water mixture e�ect on geomedium and atmosphere
may be applied to develop an express method for determination of
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SWM parameters. The interrelation of SWM consumption and aero-
dynamic noise and seismic oscillation intensity has been observed;
spectral characteristics of aerodynamic noise and steam-water cloud
charge are associated with steam-content.

1.19 The results of experimental studies of the
spatial structure of the disturbed region of

the ionosphere

Frolov V.L.

Radio Physical Research Institute, Russia

The paper considers some features of ionospheric arti�cial turgu-
lence (IAT) generation at mid-latitudes in the conditions of day and
night ionosphere. It was shown that IAT low intensity during day-
time is determined by powerful radio wave absorption in the lower
ionosphere, ionosphere F2 layer low height and defocusing lens for-
mation at the heights of 130-150 km. In nighttime conditions of the
ionosphere, near the level of pump wave (PW) re�ection, generation
of intensive ionospheric arti�cial inhomogeneities of di�erent scales
(from parts of a meter to tens of kilometers in the cross direction of
geomagnetic �eld), e�ecting HF-UHF-DF radio wave propagation,
is observed. Appearance of arti�cial inhomogeneities with the scales
of tens-hundreds of meters is registered from E-layer heights to the
height of the outer ionosphere. At the heights of 250-400 km, focus-
ing lens generation is observed; and at the heights of the outer iono-
sphere, ducts with increased plasma density are registered. Gyrohar-
monic properties of di�erent scale inhomogeneity generation and the
possibility of super small-scale (decameter) inhomogeneity genera-
tion in the conditions, when PW frequency is slightly above electron
gyroharmonic frequency, are discussed. Experimental results, con-
cerning moving ionospheric disturbance generation during periodical
e�ect of a powerful radio wave on ionospheric plasma, are presented.
On the basis of the obtained experimental data the conclusion is
given, that the ionospheric region, where arti�cial ionospheric inho-
mogeneities of di�erent nature are registered, considerably exceeds
the size of the ionosphere, illuminated by powerful radio wave beam.
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1.20 Decimetre and infrared radiation of the
lower ionosphere during solar activity

increase

Golubkov G.V., Manzhelii M.I.

Semenov Institute of Chemical Physics RAS, Russia

During geomagnetic disturbances a considerable change of elec-
tron temperature Te from media media temperature Ts, i.e. Te <<
Ts occurs in E- and D-layers of the ionosphere. In the result a two-
temperature weakly ionized recombinational plasma, the parameters
of which are quite reliably determined on the basis of direct satel-
lite measurements, is �xed. Since the frequency of electron collisions
with media neutral particle is 1012 − 1014 c−1, two local energy dis-
tributions of atom and molecule discrete states are formed. The �rst
one (with Te temperature) corresponds to highly excited Rydberg
states, higher than some energy E∗. It is determined from the min-
imum condition of quenching rate constant due to transition to the
lower state. The second one (with Ts media temperature) refers to
low state. The bottleneck location is determined from the minimum
condition of quenching rate constant due to transition to the lower
state.

The paper considers the main mechanisms of �lling and quench-
ing of Rydberg states in recombinational two-temperature plasma.
The most important is the process of l-mixing which cause formation
of orbitally degenerated quasi-molecules A∗∗N2 and A∗∗O2. Filling
of Rydberg states of quasi-molecules depend on the concentration of
media, �ux and temperature of electrons. A spectrum of decimeter
range incoherent radiation is considered for the transition between
split levels of these quasi-molecules. I was shown that it is inhomo-
geneous and contains three frequency ranges in which considerable
decrease of radiation intensity occurs. The physical reason for the
formation of these ranges is determined by quasi-molecule spectrum
shift, which contain unexcited molecules N2 è O2. Formation of Ryd-
berg quasi-molecules is accompanied by intensive super-background
infrared radiation, the spectrum of which may be used to recover
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layer distribution of Rydberg particle �lling in atmosphere D- and
E- layers.

1.21 E�ect of variations in short wave solar
radiation on atmosphere composition and
dynamics according to observations and

modeling

Gruzdev A.N.1, Bezverkhny V.A.1, Schmidt H.2, Brasseur G.P.3

1 A.M. Obukhov Institute of Atmospheric Physics, Russia
2 Max Planck Institute for Meteorology, Hamburg, Germany

3 Climate Service Center, Hamburg, Germany

Short wave solar radiation �ux at the top of the Earth's atmo-
sphere undergoes variations within a broad range of time scales.
Among them are the oscillations with periods of about 11 years (11-
year cycle), 2-2.5 years (quasi-biennial cycle), and 27 days (27-day or
rotational cycle). The amplitude of the 27-day cycle may approach
60% of the amplitude of the 11-year cycle, while the quasi-biennial
variations of the solar radiation �ux are several times weaker. In this
report, we present the results, concerning some e�ects of the three
solar cycles on the Earth's middle atmosphere.

The e�ect of the 27-day solar cycle on the atmosphere was stud-
ied by the HAMMONIA chemistry climate model. While the ther-
mal and chemical responses are very distinct and permanent in the
upper atmosphere under a constant forcing, the responses in the
stratosphere and mesosphere have intermittent character and vary
considerably in time. In the extratropics the responses are, in gen-
eral, seasonally dependent with frequently stronger sensitivities in
winter than in summer. The model results show, that dynamical
processes may play an important role in the stratospheric response
to the 27-day solar cycle.

The most important component of the atmospheric circulation is
the quasi-biennial oscillations in zonal velocity of equatorial strato-
spheric wind, which a�ect considerably the dynamics of the atmo-
sphere in the middle and polar latitudes. We found a high coher-
ence of quasi-biennial oscillations in stratospheric wind velocity with
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similar variations in short wave solar radiation. The oscillations in
wind velocity near the stratopause layer are in phase with the quasi-
biennial solar variations. We show, that the meridional gradient of
ozone concentration in this layer undergoes quasi-biennial variations
which, according to the thermal wind equation, could bring about
the synchronization of quasi-biennial oscillations in the wind velocity
with solar variations.

Using the measurement data, we found the e�ect of the 11-year
cycle in solar activity on stratospheric nitrogen dioxide in the mid-
dle and polar latitudes. It is opposite in sign to the e�ect of the
11-year cycle on stratospheric ozone. Analysis of observational data
and model calculations show, that the 11-year solar cycle a�ect sig-
ni�cantly the meridional transport of stratospheric ozone in winter
time, especially in the northern hemisphere. We also found an 11-
year cycle in the velocity of the equatorial stratospheric wind. The
vertical pro�le of the phase of the 11-year oscillations in wind veloc-
ity is similar to the pro�le of the phase of quasi-biennial oscillations.
Additionally, we revealed an 11-year modulation of the period and
amplitude of quasi-biennial oscillations in wind velocity themselves.

1.22 Magnetosphere formation in the 3D kinetic
approach by solar wind plasma �ow
characterized by shape of the particle

distribution function. The new parameters
of interaction and new spatial scalings

Gubchenko V.M.

Institute of Applied Physics RAS, Russia

The classic problem of the magnetosphere "outer" part formation
by the solar wind plasma �ow, including the forward e�ect, magneto-
tail formation, and the backward e�ect, dipolization, was considerd
in the 3D large scale kinetic approximation via a self-consistent so-
lutions of Vlasov/Maxwell equations. The "inner" magnetosphere is
a speci�ed source of distributed magnetization with magnetodipole
and toroidal moments. The speci�ed external �ow of hot collision-
less plasma, solar wind (SW,) is characterized by particle velocity
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distribution function (PDF) with di�erent shapes. In the Chapman
approach the SW �ow is nonmagnetized plasma and formation of the
magnetosphere is associated with the excitation of inductive electro-
magnetic �elds (e.m.f) via the Cherenkov wide band resonance of
magnetization source �elds with �ow particles in opacity and ab-
sorption mode. The magnetization source �elds are screened by re-
sistive and diamagnetic currents. We distinguish the resistive scale
of anomalous screening associated with the process of particle accel-
eration by inductive electric �elds, which provides dissipation and
the e�ect of magnetic reconnection. We also get diamagnetic scale,
associated with magnetic �eld e�ect on particles. The ratio of dia-
magnetic and resistive currents in the magnetosphere is characterized
by the introduced G parameter which we call "the e.m. quality of
the �ow ". The value G depends on the shape of the PDF in the
incoming SW plasma �ow only. The e.m. quality value G deter-
mines the e.m. "space weather" in SW and magnetosphere transfer
to dipolization state and vice-versa with a magnetotail. Note that
acoustic Mach number characterizes the SW compressibility and the
shock wave formation e�ect only. In the Dangey approach, the �ow is
magnetized by the "governing" magnetic (GM) �eld. The 3D kinetic
approach is much more complicated, the plasma is MHD transpar-
ent in the wide band, that leads to e.m. radiation �eld formation in
the magnetosphere distributed in the Alvenic cone due to the disper-
sion e�ects. The radiation free process of magnetotail formation and
magnetosphere dipolization is associated with the e�ect of "narrow
band ion-cyclotron anomalous screening of circular e.m.f". These
e.m.f. constitute the magnetization source spectrum. New scales and
dimensionless parameters were obtained for this process, they are
de�ned via GM �eld (http://www.vniitf.ru/images/zst/2012/s3/3-
13.pdf).

1.23 On the level of atmospheric electric �eld
�uctuations at the long periods: T=1-100

days

Klimenko V.V., Mareev E.A., Shatalina M.V.

Institute of Applied Physics RAS, Russia
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One of many goals of atmospheric electricity investigations is
the search of possible direct in�uence of solar activity on the global
electric circuit (GEC) state. The correlation of GEC characteristics
and quasi-periodic or sporadic solar-terrestrial physics factors cold
be the evidence of that in�uence. The current absence of such evi-
dences means, that if direct in�uence of solar activity on GEC exists,
it is very small and masked by self-�uctuations of GEC characteris-
tics of troposphere origin. This paper investigates the background
level of atmospheric electric �eld �uctuations at very large periods
(T¿1 day), above which one can try to detect the cycled relations of
solar activity with GEC. The data of two electrostatic �ux meters
(�eld-mill type) Boltek-EFM-100, separated by distance of 6 km and
placed on the buildings of the Institute of applied physics and the
Institute of microstructures physics at Nizhniy Novgorod, were used
for the analysis. Continuous rows of electric �eld values and day av-
erage temperatures at the ground surface from June 2012 to March
2013 were analyzed. Correlative and spectral analysis methods and
also spectral adaptive analysis method were used for data process-
ing. The basic results were: 1. Spectral density of electric �eld �uc-
tuations at periods 1-100 days may be described by power law with
index -0.5; root-mean-square deviation (in the large frequency band)
is 40% from average E-�eld value. Smooth frequency dependence of
�eld �uctuations spectral density is analogical to frequency depen-
dence of atmospheric turbulence spectral density, for which structure
function reaches saturation at this time intervals. 2. In particular,
around (1/27 days)-harmonic at the band (1/30 days)-(1/24 days)
root-mean-square value of atmospheric electric �eld �uctuations is
123. There is no strong direct correlation between �ux meters data
and temperature. Spectral density of temperature �uctuations falls
down by power law with index -1.7 (5/3), i.e. more quickly, then for
electric �eld �uctuations. At the same time, in some narrow bands
quasi-periodic correlated disturbances of E and T exist, which are
evidently related to characteristic times of air mass transportation
and which independently a�ect on the both parameters analyzed.

1.24 Research of the electric �eld in Yakutsk in
2009-2012

Kozlov V.I., Mullayarov V.A., Tarabukina L.D., Toropov A.A.
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YG Shafer Institute of Space Physics Research and Aeronomy SB
RAS, Russia

The results of experimental studies of the electric �eld near the
Earth's surface by electrostatic �uxmeter for the period 2009-2012
are presented. Diurnal and seasonal variations during calm weather
conditions are shown. Features of electric �eld behavior during win-
ter fogs are described. Characteristics of storms, obtained during
electric �eld registration in Yakutsk for the mentioned 4-year pe-
riod, are analyzed. Variations of neutron monitor readings during
thunderstorms are considered.

1.25 To the question of mathematical modeling
of electrokinetic phenomena in cloudy

environment

Kumykov T.S.

Institution of Russian Academy of Sciences Kabardin-Balkar
Scienti�c Centre of RAS, Russia

The paper presents the e�ect of potential di�erence initiation at
the boundary of water-ice phase during water freezing which is asso-
ciated with charged bubble transfer from a liquid phase to ice during
water freezing. It has been shown that gas bubbles are charged and
their charge is proportional to a bubble radius and potential jump at
the boundary of water and air. Theoretical calculations have been
carried out to determine bubble charge during its surfacing in a liq-
uid in outer magnetic �eld. A new method has been developed to
determine bubble charge value and it sign via Hall e�ect. It has been
established that theoretical calculations of bubble charge well agree
with the data obtained experimentally.

1.26 On resonance properties of the Earth's
magnetosphere

Leonovich A.S., Mazur V.A.

Institute of Solar-Terrestrial Physics SB RAS, Russia
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The Earth's magnetosphere is formed by the interaction of the
solar wind with the geomagnetic �eld and look like almost an empty
cavity with very rare�ed plasma. The boundary of the magneto-
sphere (magnetopause) is quite sharp from the side of oncoming solar
wind and becomes blurred with distance in the geotail. Such struc-
ture of the magnetosphere was the basis for consideration the magne-
tosphere as a giant natural MHD resonator. Eigen-oscillations of the
resonator appear in the form of various MHD oscillations - Alfven
waves and fast (FMS) and slow (SMS) magnetosonic waves. Alfven
and SMS waves propagate almost along the geomagnetic �eld lines.
Because the footpoints of all �eld lines lie on the high-conductive
ionosphere, which re�ects well these MHD oscillations, they form a
standing waves along the �eld lines. Alfven waves are the only ones
of MHD oscillations, where the electric �eld component in the direc-
tion along the magnetic �eld lines is exited. This makes it possible
to change the pitch angle distribution of the magnetospheric plasma
particles, which leads to their precipitation into the ionosphere and
formation of aurora.

Both the Alfven and SMS waves can be excited in the mag-
netosphere by their interaction with fast magnetic sound on the
resonance surfaces. FMS waves can penetrate into the magneto-
sphere from the solar wind, or be excited in shear �ow at the magne-
topause, when solar wind �owing around the magnetosphere (Kelvin-
Helmholtz instability). Inhomogeneity of the Earth's plasma cre-
ates cavity resonators for FMS waves in the magnetosphere, which
eigen-frequencies are allocated in the observations in the lowest fre-
quency parts of geomagnetic pulsation spectra. SMS waves, un-
like the Alfven waves, strongly decay usually during the interaction
with the background plasma. This enables the transfer of momen-
tum from the solar wind into the magnetosphere with the �ux of
FMS waves and subsequent resonant excitation of SMS waves that
transmit impulse to background magnetospheric plasma. One of the
branches of the magnetospheric convection can be formed in this way
in the geomagnetic tail lobes adjacent to the magnetopause.
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1.27 Method of modeling and forecasting of
ionospheric data based on the combination

of wavelet transform and
autoregressive-integrated moving average

models

Mandrikova O.V.1,2, Glushkova N.V.1,2, Zhivetiev I.V.1

1 Institute of Cosmophysical Researches and Radio Wave
Propagation FEB RAS, Russia

2 Kamchatka State Technical University, Russia

The work is focused on the development of technologies and soft-
ware systems for the study of the time variations of ionospheric pa-
rameters and detection anomalies that can occur during periods of
ionospheric disturbances. The paper describes a method of modeling
of calm (background) variations of the critical frequency of the F2
layer of the ionosphere. The method is a combination of multiply-
scaled analysis and methods of autoregressive-integrated moving av-
erage (ARIMA). This method allows identifying typical behavior of
ionospheric parameters, making forecast with �ve-hour increments
and detecting anomalies which occur during periods of ionospheric
disturbances. Using multiply-scaled analysis allows us to decompose
the time series into components and simplify the complex structure
of the data. Computational algorithms developed on the basis of
the method provide a selection of informative components and noise
reduction; these informative components are modeled by ARIMA
methods. Forecasting and analysis of residual errors of the model
provides detection of anomalies which can occur during periods of
ionospheric disturbances. The proposed method can be used to �ll
data gaps with respect to diurnal and seasonal variation.

To test the method, we used data of the critical frequency of the
F2 layer of the ionosphere (registered at the station Paratunka, IKIR
FEB RAS), as well as data of the total electron content in the iono-
sphere over Kamchatka. We detected some peculiarities associated
with solar and seismic activity on Kamchatka using the method we
developed.
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1.28 Investigation of variability of the
background aerosol vertical structure above
Tomsk in 2010�2011 carried out at IOA SB

RAS lidar observatory

Marichev V.N.

V.E. Zuev Institute of Atmospheric Optics SB RAS, Russia

The paper analyzes experimental data on variations of vertical-
temporal structure of aerosol, which were obtained using a lidar com-
plex of the station of high-altitude atmospheric sensing (SHAS) IAO
SB RAS for the period 2010-2011. A characteristic feature of this
period was almost no volcanic activity with emissions to the strato-
sphere. This made it possible to study the behavior of the vertical
structure of the background aerosol in the stratosphere on a monthly
basis for certain nights during two years. The analysis of the results
revealed di�erences in the vertical strati�cation of aerosol between
2010 and 2011. For 2010, the aerosol loading was maximal in January
up to heights of 30 km, it diminished starting from February until
almost no decrease in March-August, and showed a steady growth
since September. In 2011, the aerosol loading of the stratosphere
was more intense and longer-term. For instance, the height of the
extension of the aerosol component reached 40 km in January-March,
and the aerosol was absent in the stratosphere within three months
(May-July).

1.29 Analysis of potential capabilities of lidar
measurements of air density in the middle

atmosphere

Marichev V.N., Bochkovsky D.A.

V.E. Zuev Institute of Atmospheric Optics SB RAS, Russia

In the present paper, the potential capabilities of lidar measure-
ments of the atmospheric density in the middle atmosphere are ana-
lyzed. Calculations are performed for the lidar with quite moderate
speci�cations: transmitter comprising a solid Nd: YAG-laser with a
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wavelength of 532 nm, pulse energy of 0.8 J, and repetition frequency
of 20 Hz and receiving system comprising primary mirrors with radii
of 0.3 and 0.5 m, �eld-of-view angles of 0.1 and 1 mrad, and spec-
tral widths of the �lter of 0.5, 1, and 10 nm. The signal acquisition
time is 10 min for spatial resolution of 1 km. Three sensing options
are analyzed: from the ground level, from an aircraft (with 10-km
�ight altitude), and from an ISS with orbit altitude of 414 km. It is
demonstrated that for a standard deviation of 10%, maximum sens-
ing altitudes of 40-65km can be reached in the daytime, 50-70 km
in the twilight, and 55-80 km at night for the best option - aircraft
observations. For observations from space, maximum sensing alti-
tudes are the lowest ones: 33-55 km in the daytime and 45-67 km at
night due to large distances from the space vehicle to the object be-
ing sensed. For ground-based measurements, the maximum sensing
altitudes lie between these values.

1.30 Behavior of air temperature and density
vertical distribution in the middle
atmosphere above Tomsk during

stratospheric warming and quiet periods.

Marichev V.N., Bochkovsky D.A.

V.E. Zuev Institute of Atmospheric Optics SB RAS, Russia

The paper analyzes the in�uence of winter stratospheric warming
(SW) on the characteristics of air temperature and density vertical
distribution in the middle atmosphere above Tomsk. Sudden SW
in winters of 2009/10, 10/11 and 11/12 and summers of 2010 -12
with a stable vertical temperature distribution were considered . It
is shown, that for disturbed conditions, caused by winter warming,
air temperature and density deviation from the mean values are in
opposition. Their maximum amplitude is observed at the height
from 35 to 40 km and can reach +30% for temperature and -30%
for density. Under quiet conditions in summer months the tempera-
ture deviation is within - 6% ÷ +8%, and air density - 8% ÷ +15%.
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1.31 Lidar investigations of sudden stratospheric
warmings over Tomsk in winters of 2010/11

and 2011/12.

Marichev V.N.

V.E. Zuev Institute of Atmospheric Optics SB RAS, Russia

Manifestations of winter stratospheric warming (SW) for 2010/11
and 2011/12 (January), transition phases from a disturbed vertical
temperature distribution (VTD) to a stable state (February-March),
VTD stabilization (April-November) were considered. The both
stratospheric warmings referred to a minor type, during which air
mass circulation rearrangement in the stratosphere did not occur1.
The winter warming of 2010/11 was registered in January with small
positive deviations of temperature from average month values in its
�rst decay and than two maximums on January 14 and 15 at the
height of 30-40 km with the deviation up to 45 K. The beginning of
SW in 2011/12 from lidar measurements was registered on December
26 and continued for two decades of January, 2012. The maximal
development of SW occurred from the end of December, 2011 to the
�rst decade of January. The maximum temperature deviations were
at the level of 40-60 K within the heights of 35-45 km.
1http://www.geo.fu-berlin.de/en/met/ag/strat/index.html

1.32 Lidar measurements of air density in the
middle atmosphere. Modeling of potential

capabilities in spectrum UV region

Marichev V.N., Bochkovsky D.A.

V.E. Zuev Institute of Atmospheric Optics SB RAS, Russia

Errors in lidar measurements of the air density in the middle
atmosphere are analyzed. A lidar was placed on board the ISS. A
solid-state Nd: YAG laser operating at the 3rd and 4th harmonics
with wavelengths of 353 and 266 nm was used as a lidar transmitter.
Calculations were performed for the lidar with reasonable parame-
ters: pulse energy 0.4 (353 nm) and 0.2 J (266 nm), pulse repetition
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frequency 20 Hz, accumulation time 60 s, radius of the receiving mir-
rors 0.3 and 0.5 m, �eld of view of the receiving telescope 1 and 0.1
mrad, �lter bandwidth 0.5, 1, and 10 nm, and spatial resolution 1
km. The results showed, that radiation at the wavelength of 353 nm
can cover the altitude range, on average, from 75 km at night and
from 55 km in the daytime to 10 km depending on the parameters
of a lidar with 10% measurement errors (calculations were not car-
ried out below 10 km). When operating with the radiation at 266
nm for 10% measurement error, the sensing range can be expanded
to the upper mesosphere at 90 km and penetrate deeper into the
atmosphere down to 38 km. Thus, the use of two harmonics allows
the altitude range of air density measurements from the ISS to be
expanded from 90 km down to the troposphere.

1.33 High Energy Particles and Atmospheric
Processes

Mironova I.A.

St. Petersburg State Univeristy, Institute of Physics, Russia

The main ionization source of the Earth middle and lower at-
mosphere is related to energetic particles coming from outer space.
Usually it is ionization from cosmic rays that is always present in
the atmosphere. But in the case of a very strong solar eruption
some solar energetic particles (SEP) can reach middle/lower atmo-
sphere increasing the ionization rate up to some orders of magnitude
at polar latitudes. By means of case studies of solar proton events
with di�erent energies of particles and their in�uence on various at-
mospheric parameters, it will aim to evaluate the possible e�ect of
solar (SEP) and galactic (GCR) particles on polar microphysical pro-
cesses. Case studies of extreme SEP events show their possible e�ect
on natural variations of aerosol content. However, the e�ect of the
additional ambient air ionization on aerosol formation is minor, in
comparison to temperature e�ect, and may take place only in cold
polar atmospheric conditions.
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1.34 Two-point monitoring of seismic areas in
Kamchatka region by lightning discarge

signals

Mullayarov V.A.1, Druzhin G.I.2, Argunov V.V.1, Abzaletdinova
L.M.1, Mel'nikov A.N.2

1 Yu.G. Shafer Institute of Cosmophysical Research and Aeronomy
SB RAS, Russia

2 Institute of Cosmophysical Researches and Radio Wave
Propagation FEB RAS, Russia

The paper describes technique and preliminary results of moni-
toring of seismic areas in Kamchatka region according to the obser-
vations of lightning discharge electromagnetic signals, atmospher-
ics, at two sites. One observation point is located near Yakutsk.
Here atmospheric signals from lightning sources at the distance of
2000-12000 km, passing over Kamchatka region, are analyzed. In
some cases, to improve the accuracy of measurements the obser-
vational data from Neryungri are additionally applied. Signal am-
plitude variations determined by seismic disturbances in the lower
ionosphere are considered. The second observation point is located
in Paratunka (Karymshina station) on Kamchatka Peninsula. Elec-
tromagnetic and long-distance signals, which correspond to the �rst
Fresnel zones on Kamchatka path of atmospheric propagation from a
lightning sources to Yakutsk, are analyzed here. This pair of receiv-
ing stations allows us to combine the possibilities of two monitoring
methods of detection of seismic events and their precursors in Kam-
chatka region.

1.35 Assessment of the Status and Dynamics of
the Ionospheric D region Using
Space-Based Radio Facilities

Nagorsky P.M., Zuev V.V.

Institute of Monitoring of Climatic and Ecological Systems SB
RAS, Russia
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The ionospheric D region is insu�ciently studied in comparison
with other regions. This is due to its composition (negative ions and
cluster ions) and dynamics (aerological and meteorological factors
and solar and galactic cosmic ionization), as well as to the absence
of methods for routine global monitoring.

An estimation method for the state of the ionospheric D region
and the base of the E region by space based facilities is suggested
on the basis of an analysis of di�erential absorption of radio waves
of ordinary and extraordinary polarizations in the lower ionosphere.
Satellite ionospheric sounding data are model analyzed in the fre-
quency band above fxF2.

Based on the model analysis of satellite ionospheric sounding
data, the frequency band above fxF2 is shown to be prospective for
the global satellite monitoring of the ionospheric D region.

The presence of a re�ecting surface (that of the Earth) does not
require an increase in the power of an ionosonde board transmitter,
and satellite-mounted equipment allows the operative monitoring of
the D-region over seismically active regions.

1.36 Variations of meteorological and
atmospheric-electrical quantities in the

plumes from powerful forest �res

Nagorsky P.M.,1, Ippolitov I.I.1, Kabanov M.V.1, Pkhalagov
Yu.A.2, Smirnov S.V.1

1 Institute of Monitoring of Climatic and Ecological Systems SB
RAS, Russia

2 V.E. Zuev Institute of Atmospheric Optics SB RAS, Russia

Extreme weather conditions, which prevailed in summer in the
European part of Russia in 2002 and 2010 and in Siberia in 2004
and 2012, led to the emergence of a large number of forest and peat
�res, accompanied by sever smog in the atmosphere.

Those exceptions, which are formed in the smog from forest �res,
are among the uncertainties in terms of variations of the electri-
cal parameters of the near ground atmosphere. During forest �res
in Tomsk region in 2004, the following was discovered. With the
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increase of smoke (with the concentration of smoke particles) the
electric �eld in the surface layer decreases from 200 to 30-60 V/m.
Detailed studies of these processes have been carried out during long
forest �res in Siberia in the summer of 2012.

The report presents the results of these studies. Analysis of mon-
itoring data of atmospheric electrical parameters during maximum
smoke aerosol concentrations in the surface layer of remote forest
�res allowed us for the �rst time to detect the e�ect of daily rever-
sals of the electric �eld intensity with the range from 300 and more
V/m in daytime to - 300 V/m at night. The observed e�ect on the
diurnal variation of electric �eld in the surface layer is distinguished
from the well-known facts, that it is determined in the smog from
forest �res, often covering large areas of many regions for a long
time. The proposed interpretation of this e�ect does not contradict
the well-known di�usion-kinetic model of aerosol ionic charge.

1.37 Dynamics of highly excited atoms of the
upper atmosphere

Nepomnyashchiy Y.A., Perezhogin A.S., Shevtsov B.M.

Institute of Cosmophysical Research and Radio Wave Propagation
FEB RAS, Russia

Highly excited atoms in the upper atmosphere arouse interest of
a many specialists. Today, they still remain a poorly understood
phenomenon.

This paper presents the �rst results of experimental research of
the excited atom dynamics in the upper atmosphere. Spectral lines
of oxygen atoms have been obtained. The results of ionosonde and
night sky camera observations are compared with the obtained data.

1.38 Vertical temperature variations in winter
atmosphere above Yakutsk by optical

measurement data

Nikolashkin S.V., Ammosov P.P., Ignatiev V.M., Titov S.V.,
Koltovskoy I.I., Reshetnikov F.F.
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Institute of cosmophysical research and aeronomy SB RAS, Russia

The results of simultaneous measurements of atmospheric tem-
perature from 0 to 100 km by lidar, spectrometric and interferometric
methods in winter 2008 in Yakutsk are presented. It is shown, that
vertical temperature pro�le structure during stratospheric warming
undergoes antiphase variations and determined by upward propaga-
tion of planetary waves.

1.39 Atmosphere electric criterion of aerosol and
radioactive pollution of the atmosphere

Panchishkina I.N., Petrov A.I., Petrova G.G.

Southern Federal University, Russia

A method for aerosol and radioactive pollution control of the
atmosphere on the basis of experimental data on light ion concen-
tration and Rn-222 volumetric activity in the near ground air is
discussed in the paper. Studying the character of the dependence
between these values, it is possible to conclude about the presence
of aerosol in the atmosphere and about the infusion of radionuclides
non-characteristic for natural conditions into the atmospheric air.
Comparative analysis of the data, obtained in complex expeditions
carried out for several years in Rostov-on-Don, in several points of
rural districts of Rostov Region, and at Mt. Cheget (vicinity of
Mt. Elbrus), was performed. The calculated values of the criterion
correspond, in general, to aerosol and radioactive situation in each
observation point.

1.40 Radom-222 as a factor, determining
atmosphere near ground layer electrical

condition

Petrova G.G.1, Petrov A.I.1, Panchishkina I.N.1, Starostina
O.P.1,2

1 Southern Federal University, Russia
2MBEI Sch.�53 Rostov-on-Don, Russia
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The paper considers the results of expedition measurements of
atmosphere electrical characteristics and radon-222 concentration in
soil gas and near ground air at Rostov region and Mt. Elbrus high-
land sites.

The data, obtained during a series of expeditions, are analyzed
together with meteorological characteristics of the lower atmosphere
to determine the role of radon-222 in the processes of formation of
the near ground atmosphere electric structure.

Correlation of radon content in the atmospheric air with temper-
ature conditions of the upper 20-cantimeter soil layer, in�uencing
radon exhalation, is demonstrated.

According to the results of measurements there is a close corre-
lation between atmosphere electric conductivity and radon-222 con-
centration in the atmospheric air. Regression equations of polar
electric conductivities on radon concentration in the atmosphere are
calculated.

Analysis of vertical pro�les of atmosphere polar electric conduc-
tivities and the electric potential gradient in the lower 3-meter layer,
considering the conditions of stability in the atmosphere and radon-
222 content, allow us to propose a physically based interpretation of
a system of atmospheric and electrical regularities observed near the
ground.
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1.41 Detection of crystalline particles in the
atmosphere by the method of polarization

laser sensing

Samokhvalov I.V.

National Research Tomsk State University, Russia

The method of laser polarization sensing of the atmosphere is
described. It is based on the experimental determination of altitude
pro�les of backscattering phase matrix (BSPM).

The methodology of measurements and characteristics of the
unique polarisation lidar of Tomsk State University are summarizes.
As an illustration of the possibilities of polarization lidar for monitor-
ing of aerosol anisotropic media, the results of BSPM experimental
studies of cirrus with "mirror" re�ection of light are presented.

To assess the conditions for cloud formation with anomalous
backscattering in the atmosphere, data on meteorological parame-
ters of the atmosphere at the corresponding altitudes near the ob-
servation site are presented.

This work was supported by the Ministry of Education and Sci-
ence of the Russian Federation under the Target Federal Program
"Research and Developments of High-Priority Directions of Scienti�c-
Technical Complex of Russia for 2007-2013" (State Contracts N14.518.11.7053
and N14.515.11.0032) and the Russian Foundation for Basic Re-
search (N11-05-01200a).

1.42 Research of geomagnetically induced
currents in Kamchatka powergrid

Serovetnikov A.S., Sivokon V.P.

Institute of Cosmophysical Researches and Radio Wave
Propagation FEB RAS, Russia
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Geomagnetically induced currents (GIC) are serious thread for
normal functioning of technogenic systems with long conductor el-
ements. Due to some electric peculiarities of our region, such as
centralized generation of electric power by regional center and al-
location of geothermal power plants far from consumers, the basic
element of power transmission system is power lines. On the back-
ground of the occurred failures in Norway, USA and Canada, which
were caused by GIC, this phenomenon needs to be investigated to
estimate its risk and to search the ways to prevent it.
In practice, investigation of GIC in technogenic systems is associated
with some di�culties of application of expensive equipment and of
the necessity to interact closely with electric servicing companies.
Theoretical modeling requires complicated calculations and full data
about the structure of system and environment. In 2010 we devel-
oped and approved the way of application of current harmonics in
power grid as a GIC indicator.
Applying this approach we have carried out GIC monitoring on
Petropavlovsk-Kamchatskiy - Paratunka power line and Petropavlovsk-
Kamchatskiy - Ust-Bolsheretsk power line. This work has shown in-
terrelation between harmonics and geomagnetic activity. It has been
established, that for Kamchatka power grid sections with di�erent
topology, GIC genesis has signi�cantly various pattern.

1.43 Nonlinear phenomena in whistlers

Sivokon' V.P., Sannikov D.V., Cherneva N.V., Druzhin G.I.

Institute of Cosmophysical Researches and Radio Wave
Propagation FEB RAS, Russia

In the result of experimental observations, carried out at "Paratunka"
observatory (53.02N, 158.65E; L=2.3), synchronized with HAARP
complex (62.30N, 145.30W; L=4.2), an atypical form of whistlers
was determined. This form is likely to be determined by amplitude
modulation of electromagnetic pulse of about 1 second long with the
�lling frequency of about 1.1 kHz, applied in the experiments on
energetic particle controlled precipitation from the Earth radiation
belts. An approach to estimate plasma parameter variations in the
magnetosphere on the basis of the discovered e�ect was suggested.
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1.44 Relation of geoacoustic emission and
natural electromagnetic �eld

Uvarov V.N.1, Isaev A. Yu.1, Lutsenko V.I.2

1 Institute of Cosmophysical Researches and Radio Wave
Propagation FEB RAS, Russia

2 Usikov Institute of Radiophysics and Electronics of Natonal
Academy of Science of Ukraine, Ukraine

Investigation of the results of synchronous registration of geoa-
coustic emission and electromagnetic �eld di�erent components was
carried out. These data were received in the conditions of low indus-
trial noise and high level of microseismic disturbances (Karymshina).

The relation between acoustic and electromagnetic radiation was
discovered.

The results are presented and preliminary conclusions on the na-
ture and properties of these relations were made.

1.45 Measurements of water vapor total content
in the solar spectrum of the atmosphere

Vasilchenko S.S.1, Serdyukov V.I.1, Sinitsa L.N.1, Voronin B.A.1,
Kabanov D.M.1, Makarova M.V.2

1 V.E. Zuev Institute of Atmospheric Optics SB RAS, Russia
2 St.Petersburg University, Russia

Registration of absorption spectra of solar radiation, passed through
the the Earth's atmosphere, was carried out by the Fourier spectrom-
eter IFS-125M. All spectra were recorded during the period of May
17-23, 2012. Conditions of spectrum registration: spectral range is
25,000 - 8000 cm−1 (400 - 1250 nm); photodetector is silicon photo-
diode; the splitter is quartz; resolution is 0.05 cm−1; scanner speed
is 20 kHz; the diameter of the aperture is 0.6 mm; time of one mea-
surement is 10 minutes. The measurements were carried out with
the diameter of the aperture of 0.85 mm (in this case, the signal to
noise ratio (S/N) is increased by 2-3 times), however, spectrum dis-
tortion was observed in the high-frequency range of 400-500 nm. In
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the area of 18000 cm−1 S/N = 100. Spectrum registration during the
mentioned period was carried out from 8-30 till 18-00. During the ex-
periment, solar radiation was often covered by clouds. The results,
obtained during the measurements, were processed by SFIT v3.92
program . In the result, the data on water vapor total content were
obtained during the processing of experimental data in the range
of 9900-10000 cm−1. Some intervals were selected: 9979.4-9981.15
cm−1 and 9941-9958 cm−1 � in this case, the results of calculations
of water vapor total content were the most stable.

Í2Î total content = 4.28õ1022 mol/cm2

Measurements of the Fourier-spectrometer were compared with
the measurements of sun photometer. The di�erence with the �rst
range (9979.4-9981.15 cm−1) was 1.2 percent.

The work is partly supported by the Rusian Fund for Basic Re-
search Grants, RAS Program 3.9.

1.46 Study of collision-induced oxygen
complexes

Vasilchenko S.S., Serdyukov V.I., Sinitsa L.N., Voronin B.A.,
Polovtseva E.R.

V.E. Zuev Institute of Atmospheric Optics SB RAS, Russia

The (O2)
2 molecular complexes play an important role in atmo-

spheric chemistry and radiation transfer, however many properties of
these atmospheric complexes are still far from being entirely under-
stood. The authors present the results of investigation of collision-
induced absorption of oxygen complexes (O2)

2 by spectroscopic tech-
nique. The absorption of oxygen complexes (O2)

2 were investigated
by high resolution Fourier transform spectrometer (FTS) IFS-125M.
The FTS is used for ground-based infrared solar absorption atmo-
spheric measurements at the Zuev Institute of Atmospheric Optics
SB RAS, Tomsk. The experimental system is equipped with a sun
tracker that provides continuous solar tracking throughout the day.
The FTS solar absorption spectra were recorded in the spectral range
of 477-1060 nm with spectral resolutions of 0.01, 0.1, 1.0 and 10
cm−1 under clear-sky conditions. High-quality long term measure-
ments have been applied to determine the collision-induced absorp-
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tion. The spectral data obtained under various experimental condi-
tions were analyzed. It was revealed, that for measurements along
the path close to the horizon there are several strong oxygen dimers
absorption bands with center at 1060, 630, 577 and 477 nm as well
as O3 absorption band centered at 602 nm that was con�rmed by the
experimental works. Our studies have detected a seasonal variability
of atmospheric oxygen complex amount. In winter the continual ab-
sorption of O4 species reaches 10-20 percent at 630 and 577 nm for
a big solar zenith angles and 1-2 percent in summer for a small solar
zenith angles. It is shown that oxygen dimers continual absorption
at 577 nm might be up to 10 percent for slant optical path of 15
km, atmospheric pressure of 760 Torr, and room temperature. It is
necessary to take into account oxygen dimers absorption to estimate
realistic atmospheric concentration of O3. Error in measurement of
atmospheric ozone concentration can reach 20 percent not consid-
ering the (O2)

2 molecular complexes contribution to the observed
absorption.

The work is partly supported by the Russian Fund for Basic
Research Grants, RAS Program 3.9.

1.47 Study of the dependence of TEC variation
intensity on radiosounding geometry by

GNSS

Voeykov S.V.1, Osipchuk V.N.2

1 Institute of Solar-Terrestrial Physics SB RAS, Russia
2 Irkutsk State University, Russia

The paper presents the investigation of 2-10 minute variations
in total electron content (TEC), obtained by the Global Navigation
Satellite Systems (GNSS), on the angles to satellites. Dependence
of TEC absolute value on the angles to satellites is well known and
is due to the di�erence in ionosphere thickness intersected by radio
beams at various angles. However, TEC variations are not so clear.
Meanwhile, knowledge of this relationship could help to search and
to study TEC responses to di�erent disturbances. During our study,
we investigated TEC variation intensity in the period range of 2-10
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minutes, depending on elevation and azimuth to GPS satellites for
IRKT Irkutsk station for 2006. The period range was chosen as the
most frequently used to search for responses to such disturbances as
earthquakes, spacecraft launches, etc.

1.48 Thin current sheets in the Earth and Venus
magnetotails

Zelenyi L.M.1, Artemyev A.V.1, Petrukovich A.A.1, Vasko I.Y.1,
Malova H.V.1,2, Popov V.Y.1,3

1 Space Research Institute of RAS, Russia
2 Skobeltsyn Institute of Nuclear Physics, Russia

3 Lomonosov Moscow State University, Department of Physics,
Russia

The Earth magnetotail, the region on the night side with the �eld
lines stretched in the Sun-Earth direction, forms due to the interac-
tion between the Earth dipole �eld and the solar wind �ow. On the
other hand, Venus has no intrinsic magnetic �eld. The mechanism of
the formation of the Venus magnetotail is similar to the mechanism,
proposed by Alfven for the formation of comet tails. The Venus mag-
netotail is formed by the solar wind �ux tubes mass-loaded by the
ionosphere ions (basically oxygen ions O+). In spite of the di�erent
mechanisms the topologies of Earth and Venus tails are generally
similar. In both cases these are magneto-plasma con�gurations with
stretched �eld lines reminiscent of the stretched slingshot.

The fundamental element of the magnetotail is the current sheet
(CS). The equilibrium CS structure and CS instabilities basically
govern the magnetotail dynamics. The data of multispacecraft Clus-
ter mission and single spacecraft Venus Express mission have al-
lowed to obtain the information about the equilibrium structure of
CSs in the Earth and Venus tails. It turns out that CSs in the
Earth and Venus tails have a lot in common. The equilibrium struc-
ture of these CSs can be described in the frame of multicomponent
anisotropic thin CS model (ATCS model). In ATCS model ions
(protons and oxygen ions) are described in the quasiadiabatic ap-
proximation, while electrons are described in the frame of MHD.
ATCS model allows explaining a lot of observed properties of CSs
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in the Earth and Venus tails: CS thickness, multiscale structure,
embedding, bifurcated structure, CS stability.

Although the transverse structure of CSs in the Earth and Venus
tails is similar, the magnetotail structure in the Sun-Planet direction
is nevertheless di�erent. In particular the characteristic length of the
Earth magnetotail (∼ 100 ÷ 200RE ) is determined by the dayside
magnetopause reconnection and by the convection of open �eld lines
to the night side. On the other hand, the length of the Venus magne-
totail (∼ 40RV ) and the tail structure in the Sun-Venus direction is
determined by the so-called �magnetic slingshot� e�ect � the tension
of magnetic �eld lines causes the evolution of the mass-loaded �ux
tubes and results in their gradual straightening.
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2 Geophysical �elds and their interaction

2.1 Pi2-associated electric and magnetic �led
variations

Akihiro Ikeda1, Kiyohumi Yumoto2, Manabu Shinohara1, Teiji
Uozumi2, Kenro Nozaki3, Akimasa Yoshikawa4, Bychkov V.V.5,

Shevtsov B.M.5

1 Kagoshima National College of Technology, Kagoshima, Japan
2 International Center for Space Weather Science and Education,

Kyushu University, Fukuoka, Japan
3 National Institute of Information and Communications

Technology, Koganei, Tokyo, Japan
4 Department of Earth and Planetary Sciences, Kyushu University,

Fukuoka, Japan
5 Institute of Cosmophysical Research and Radiowaves Propagation

FEB RAS, Russia

At the onset of magnetospheric substorms, Pi 2 pulsations occur
globally in the magnetosphere with a period range from 40 to 150
seconds [e.g. Saito, 1968]. Pi 2 has been studied with arrays of mag-
netometers on the ground and with in-situ observation by satellites
[e.g., Yumoto et al., 2001]. However characteristics of Pi 2 electric
pulsations in the ionosphere have not been clearly clari�ed yet.

In this study, we have focused on the relationship of the iono-
spheric Doppler velocity in the F-region detected by an FM-CW
(Frequency Modulated Continuous Wave) radar, the magnetic Pi 2
pulsations observed by MAGDAS (the MAGnetic Data Acquisition
System) [Yumoto and the MAGDAS Group, 2006 and 2007], and
at mid-latitude station PTK (Magnetic Latitude: 45.8 degree, Mag-
netic Longitude: 221.6 degree, L=2.05).
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2.2 Interaction of volcanism, seismicity and
tectonics as a geodynamic process

Akmanova D.R., Vikulin A.V., Dolgaya A.A.

Institute of Volcanology and Seismology FEB RAS, Russia

The study of space-time geodynamic patterns within the world's
most active regions, conducted by the authors in recent years, made
it possible to justify the wave nature of the phenomenon of migration
of seismicity and volcanism. The data on migration, obtained by the
authors, indicate the existence of relationships between speed and
energy characteristics of seismic and volcanic processes; the slopes
of such dependencies are �sensitive� to geodynamic conditions in the
regions under the study, to compression and tension. Together with
the data on energy of movement of tectonic plates, the revealed reg-
ularities allow the authors to consider interrelated (interacting) seis-
mic, volcanic and tectonic processes as a part of a single planetary
geodynamic process. These results will allow a fundamentally new
physical models of block geomedium be constructed to explore its
wave properties.

This study was supported by the Far East Branch of the Russian
Academy of Sciences, Grant 12-III-À-08-164, and Russian Founda-
tion for Basic Research, Grant 12-07-31215.

2.3 Automatic detection of geoacoustic emission
pulses on the basis of matching pursuit

method

Afanasyeva A.A., Lukovenkova O.O.

Institute of Cosmophysical Researches and Radio Wave
Propagation FEB RAS, Russia

To study seismic processes, geoacoustic emission signals have
been continuously measured in Kamchatka from 1999. Pulses, con-
taining information on emission source, are the most important for
the research. Therefore, the task of automatic detection of pulses
in a signal and their further analysis is very topical. This paper
describes a new algorithm for pulse detection, based on the signal
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matching pursuit decomposition. The results of the application of
the algorithm on real data are presented.

2.4 New magnetometers GSM-19FD (GEM
Systems) and Mag-01H (Bartington

Instruments Ltd) at observatories of IKIR
FEB RAS and its opportunities for

geophysical researches

Babakhanov I.Y., Basalaev M.L., Dumbrava Z.F., Khomutov S.Y.,
Poddelsky I.N.

Institute of Cosmophysical Researches and Radio Wave
Propagation FEB RAS, Russia

The results of the measurements of the magnetic �eld using new
magnetometers GSM-19FD (GEM Systems Advanced Magnetome-
ters) and Mag-01H Wild-1T (Bartington Instruments Ltd) at Geo-
physical observatories "Paratunka", "Khabarovsk", "Magadan" and
"Cape Schmidt" of IKIR FEB RAS are presented. Magnetometers
were installed and started up to magnetic monitoring in 2012-2013.
The features of new devices are described. The data obtained by
new and old magnetometers are compared. The analysis of stability
of new devices are reviewed, the estimation of its prospects as mag-
netometers of INTERMAGNET and for other magnetic researches
such as �eld works, repeat stations etc. are presented.

2.5 Gamma background increase during
precipitation: its origin and energy balance

Balabin Yu.V., Germanenko A.V.

Polar Geophysical Institute of RAS, Apatity, Russia

Thunderstorm e�ect on a muon �ux is a well known phenomenon
and was observed at many stations. Nevertheless, we were the �rst
to �nd gamma background increase in the near ground layer of the
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atmosphere associated with precipitation and observed during all
seasons in the Arctic region. This paper presents the results of new
experiments on the improved detection system for gamma radiation
in Apatity. The system consists of three units measuring radiation
coming from the atmosphere: a small and a large scintillation de-
tectors with NaI(Tl)crystals and a charged particle detector on the
basis of Geiger-Muller counter. Measurements of gamma radiation
di�erential spectrum in the range of 0.2-5 MeV are continuously car-
ried out by the large scintillation detector and a multichannel pulse-
height analyzer. During precipitation (during snowfall in winter or
rain in summer) the increase of gamma radiation up to 50% is ob-
served. The increases correspond to di�erential spectrum change of
gamma radiation in the range up to 3 MeV. There is no increase in
the charged component at the same time. The results of a series
of experiments show, that in the observed gamma background vari-
ations, their initial source is muons, generated in the atmosphere
from cosmic rays and having high penetrability. Here the muons
themselves do not participate in Bremsstrahlung due to their big
mass. During precipitation muons get additional energy when pass-
ing through cloud electric �elds. Via muon decay additional energy
is partially transferred to electrons, than via Bremsstrahlung it is
converted to electromagnetic form. Energy balance was calculated
from the measured additional radiation �ux: during gamma back-
ground increase the �ux increases by 23 keV.cm.squ.s. Such energy
�ux will be provided when �eld intensity in a cloud is about 3.6
kV/m. This estimation is in a good agreement with the numerous
measurements of the electric �eld in clouds: 2-5 kV/m.

2.6 From hypothesis of undeground discharges
towards models of relationship of seismicity

and electromagnetic e�ects

Bogomolov L.M.

Institute of Marine Geology and Geophysics, Russia

Up till now the analysis of mechanisms of occurrence of elec-
tromagnetic (EM) anomalies before earthquakes (ionospherical per-
turbations being involved), and the mechanisms of electromagnetic
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action (EMA) on the seismicity have been carried out independently
from each other. Several models describing energy conversion from
mechanical form to electromagnetic one (the physics of precursors),
and vise versa were discussed during the 5-th Conference on Solar-
Terrestrial Relations and Physics of Earthquake Precursors. The
uni�ed approach to the problem of seismic electromagnetic relation-
ship is of interest. This implies the integration of models, describing
unilateral nondissipative energy conversions. The fundamental for
such approach is the expression for generalized pulse of EM �eld and
substance, the interaction being considered as partial pulse transfer
from the substance with charged particles to EM �eld, or vise versa.
On can derive by dimensions method (immediately from the struc-
ture of Electrodynamics equation) the frame estimates of limiting
value of telluric current density, for which the excitation of acoustic
and seismo-acoustic waves is expected. These waves are able to play
triggering role for seismic shifts. The values of mass velocities have
been also estimated, for which the occurrence of EM anomalies in
solid Earth becomes possible. The comparison with the results on
ionospherical perturbations, caused by internal gravitational waves
or acoustic gravitational waves propagating from the Earth surface
though atmosphere, has revealed the following. The order of above
evaluation of mass velocity is in agreement with the typical level
of amplitude (∼ 10 ñì) at cyclic frequency ∼ 0.01 1/s. Beside the
approach of general Physics, some scenarios of seismoelectric or elec-
tromagnetic - seismic e�ects have been analyzed in the paper as well.

2.7 On the signatures of geoefective solar �ares
and magnetic storms in the varialions of

seismic noise level

Bogomolov L.M.1, Sycheva N.A.2, Sychev V.N.2

1 Institute of Marine Geology and Geophysics, Russia
2 Research Station RAS, Bishkek, Kyrgyzstan

Investigations of the debatable problem on relationship between
strong magnetic storms, caused by the Solar �ares, and seismicity
variations is being continued. Data on time relations of seismic noise
(average level, mean square deviation), registered by seismic stations
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of KNET network (Nothern Tien Shan), have been used. The result
indicating high sensitivity of seismic noise in the frequency range of
10-20 Hz to external, in particular to electromagnetic e�ect, in com-
parison with seismic activity are presented. The e�ects of magnetic
storms, that took place after strong and very strong Solar �ares in
2000-2006, are determined. The obtained results agree with the data
on the relation between seismicity and magnetic storms. Models for
the mechanisms of possible e�ect of telluric currents, induced during
strong magnetic storms, on the seismic process are discussed.

2.8 Hydrophone monitoring of microseismic
activity on the Southern Kuril Islands in

2011-2012

Borisov S.A., Borisov A.S.

Institute of Marine Geology and Geophysics FEB RAS, Russia

The results of the natural hydroacoustic observation of microearthquakes
on the Southern Kuril Islands using autonomous hydrophone seismo-
stations are presented. Hydrophone stations were mounted on the
Kunashir, Shikotan and Urup Islands. Analysis of the hydroacoustic
records showed that microseismic activity become apparent on the
Kunashir and Shikotan in 2011 and 2012 as opposed to 2007-2010
and more than ten local microearthquakes were registered during
the observation period. Characteristic features of these local mi-
croearthquakes are the relatively high peak amplitude of P-waves and
close values of time di�erence between of P- and S-waves appearance.
Microearthquakes were accompanied with appreciable generation of
Raleigh waves. Some of the microearthquakes were registered simul-
taneously by two hydrophone stations mounted on the east and west
coasts of the Shikotan Island (the distance between stations was 3
km). The estimated magnitudes of registered microearthquakes are
in range ML= 0-1.82.
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2.9 Mathematical modeling of regional
manifestations of solar activity and their
relationship with extreme geophisical

processes

Buraev A.V.

Scienti�c Research Institute of Applied Mathematics and
Automation KBSC RAS, Russia

The paper presents the analysis based on the data of natural
emergencies, occurred in Kabardin-Balkar republic during 1998-2012
and the mathematical model for solar activity dynamics forecast,
based on di�erential equation of fractional order. Some mathematic
models of slope development under the water erosion e�ect are sug-
gested applying the device of fractional di�erentiation which can be
used even for simulation of slide processes.

2.10 Identi�cation of lightning with explosive
eruption ash clouds of Kamchatka

Cherneva N.V.1, Mel'nikov A.N.1, Holzworth R.H.2, Ivanov
A.V.1, Druzhin G.I.1, Firstov P.P.1

1 Institute of Cosmophysical Researches and Radio Wave
Propagation FEBRAS, Russia

2 University of Washington, USA

The VLF direction �nder, developed and constructed in IKIR
FEB RAS, carries out continuous registration of atmospherics. This
complex meets the requirements of the international World Wide
Lightning Location Network WWLLN for receiving stations which
allowed the Institute to participate in international investigations of
lightning discharges and their relations with other phenomena. One
of the directions of such investigations is identi�cation of lightning
discharges associated with volcano ash eruption. Remote detection
of ash clouds is very important for aviation and can be a moni-
tor for detection of explosive eruption beginning. On the basis of
the current WWLLN: Global Volcanic Lightning Monitor - GVLM
(http://wwlln.net/volcanoMonitor.html), identi�cation of ash cloud
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lightning, caused by explosive eruption, is being carried out. The
GVLM volcano data of all volcanoes of the globe, renewed every
minute, form an alarm signal in the case of coincidence of lightning
geographical coordinates with volcano coordinates. Comparison of
direction �nding and meteorological data has shown, that azimuthal
distribution of lightning, obtained by VLF direction �nder of IKIR
FEB RAS, coincides quite well with the azimuthal distribution, cal-
culated on the basis of WWLLN data. Application of direction �nd-
ing methods gives an opportunity to detect the source more accu-
rately applying anomalous behavior of radio radiation amplitude.
Retrospective analysis of data archive of IKIR FEB RAS VLF direc-
tion �nder over two-year period determined many cases of lightning
location generated during Kamchatka volcano eruptions.

2.11 About the regularities of propagation of
shift deformations in incompressible

nonlinear-elastic media

Dudko O.V., Lapteva A.A.

Institute of Automation and Control Processes FEBRAS, Russia

The relationship between stress and strain is nonlinear for the
overwhelming majority of natural and structural materials. This
fact is most evident in intensive dynamic deformation of solids and
is expressed in the appearance of surfaces of strong breaks � shock
waves. In general, the processes of change in the shape and volume
are interdependent, and breaks strains are combined. In the paper
the results of a study of ways to propagation of shear deformations in
the nonlinear elastic media, which does not allow the volume change,
are presented. In the case of �at surfaces of breaks the conditions
of occurrence of the two types of shear shock waves (wave of shear
load and circularly polarized wave) are indicated, their velocities are
calculated, the regularities of changes in the parameters of stress-
strain state in the transition of the wave surface are described.
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2.12 Investigation of the interrelation of
moon-solar tides with electromagnetic layer

of the atmosphere boundary layer

Grunskaya L. V., E�mov V.A., Rubay D. V.

Vladimir State University, Russia

A system of multichannel synchronous monitoring for electric
and geomagnetic �elds was developed at spaced stations: physics
experimental ground of VlSU; station at Baikal Lake of the Institute
of Solar-Terrestrial Physics SB RAS; station in Paratunka (Kam-
chatka), Institute of Volcanology and Seismology FEB RAS; station
in Obninsk on the basis of Taifun scienti�c-production association.
Development of the multi-site system for synchronous registration
of electric and geomagnetic �eld of the atmosphere boundary layer
from spaced registration systems allows us to investigate electric �eld
tidal variations. A special software-hardware complex has been cre-
ated to investigate the structure of signals in spectral and time do-
mains caused by geophysical processes. Signal/noise ratio at the
frequencies of moon tides (the ratio of maximum value of amplitude
spectrum from the chosen eigenvectors with its average value) for Ez
component of the stations with long monitoring time (VlSU exper-
imental ground, Baikal, Obninsk, Voeikovo, Verkhnyaya Dubrova,
Dusheti) is 179- 267 on the average.

The work is supported by the Russian Federation of Fundamen-
tal Research grant 11-05-97518, FTsP 14.Â37.21.0668., State Task
5.2971.2011.

2.13 About Rikitaki system for geodynamo
modeling

Il'in I.A.1, Noshchenko D.S.2, Perezhogin A.S.1

1 Institute of Cosmophysical Researches and Radio Wave
Propagation FEB RAS, Russia

2 Vitus Bering Kamchatka State University, Russia

We consider the dynamics of Rikitaki system. The examples of
the phase trajectories, depending on the coe�cients of the system,
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are discussed. Speci�ed modes of transition to chaos via period dou-
bling are represented.

2.14 Observations of airglow and geomagnetic
pulsations at Paratunka and Stecolny

Kazuo Shiokawa1, Yuichi Otsuka1, Nozomu Nishitani1, Shin
Suzuki1, Smirnov S.E.2, Shevtsov B.M.2, Poddelsky I.N.2

1 Solar-Terrestrial Environment Laboratory, Nagoya University,
Japan

2 Institute of Cosmophysical Researches and Radio Wave
Propagation FEB RAS, Russia

We have made observations of airglow images and geomagnetic
pulsations at Paratunka (52.9N, 158.3E, MLAT=46.0N, since August
2007) and Stecolny (60.0N, 150.9E, MLAT=52.2N, since November
2008) near Magadan in Far-eastern Russia, using two all-sky cooled-
CCD airglow imagers and two 64Hz-sampling induction magnetome-
ters. In this presentation we review our recent results obtained by
these continuous observations. The airglow imagers observe gravity
waves and ionospheric disturbances in the mesopause region and in
the ionosphere at altitudes of 80-100 km and 200-300 km, respec-
tively. Climatology of gravity wave propagation direction has been
made using the mesospheric airglow images at Paratunka. Night-
time medium-scale traveling ionospheric disturbances (MSTIDs) are
often observed in the ionospheric 630-nm airglow images. Compar-
ison with plasma velocities observed by the SuperDARN Hokkaido
radar has been made to understand detailed plasma dynamics in
the MSTIDs. Variation of polarization angle of Pc1 geomagnetic
pulsations within a frequency band are reported from these two sta-
tions, suggesting spatial distributions of ionospheric Pc1 sources at
subauroral latitudes. The Pc1 pulsations cause loss of relativistic
electrons in the Earth's radiation belts, and thus, investigation of
Pc1 pulsations merits attention for space weather research.
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2.15 Peculiarities of sedimentary rock
geodeformation processes at �Karimshina�

station

Larionov I.A., Marapulets Yu.V., Mizhchenko M.A., Solodchuk
A.A., Shevtsov B.M.

Institute of Cosmophysical Researches and Radio Wave
Propagation FEB RAS, Russia

Results of investigation of geodeformation processes, which have
been carried out within the Kamchatka peninsular seismo-active re-
gion since 2007, are presented. The peculiarity of the experiments is
the application of a laser deformograph-interferometer, constructed
according to the scheme for Michelson interferometer to register near
surface sedimentary rock deformations. Together with deformation
measurements, registration of geoacoustic emission was carried out
by directed piezoceramic receivers in the frequency range from sev-
eral hertz to tens of hertz. The paper presents the results of long-
term simultaneous deformation-acoustic observations.

2.16 Reaction of semiconductor materials and
water on the in�uence of radiation,

cosmophysical and geophysical factors of
environment

Lobanov A.V.1, Tsetlin V.V.1, Faynshteyn G.S.1, Alekseev V.A.2

1 Institute of Biomedical Problems RAS, Russia
2 Troitsk Institute of Innovative and Thermonuclear Research,

Russia

During experimental studies of semiconductor materials and pure
water conductivity properties, undergoing electromagnetic and ion-
izing radiation of low power, variations of dark currents were found.
Analysis of the data, obtained during 2006-2013, showed coincidence
of the periods and the moments of emergence of these variations with
cosmophysical and geophysical events of the surrounding envirom-
nent. So, it was noticed that during and after the solar eclipse on
March 29, 2006, �uctuations of electronic-transport properties with
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the period of 56 min, which were usually imposed on current daily
dynamics, developed in water. The brightest manifestation of in-
�uence of environment cosmophysical and geophysical factors is the
existence of current diurnal dynamics in water and semiconductor
materials. Current changes in materials occur during �rm semicon-
ductor plate connection in a diode option and during constant volt-
age of 0.5-2.5V. It is possible to distinguish the periods of 54 min.,
360 min., 24 hours, 3.5 and 13.7 days in the revealed periodicity of
current �uctuations. The possible mechanism of appearance of cur-
rent �uctuations is electric potential change on electrodes in water
electrochemical cells and in the band of electric contacts of a semi-
conductor plate and in p-n transition, caused by electron emission
from electrodes (in the case of water sensor) due to the change of
water electroactivity or in the band of metal-semiconductor contact
due to the change of work function of a semiconductor and metal
(change of Fermi energy) and, as a result, change of concentration
of the main charge carriers in the bulk of a semiconductor caused
by external weak wave e�ect. On the basis of the results of the con-
ducted research, further development of measuring instruments for
the environment conditions of crews at space stations and aircrafts,
applying water and semiconductor sensors, is supposed.

2.17 Development of a United
Geographically-Distributed Information
System as the basis of Russia ground
infrastructure for Earth remote sensing

from space

Loshkarev P.A., Tohkiyan O.O., Musienko V.A., Shishkin A.A.

Open Joint-Stock Company �Research Institute of Precision
Instruments�, Russia

United Geographycally-Distributed Information System for Earth
Remote Sounding (UGDIS ERS) is a complex of ERS database in-
formation, information technologies and technical means for its reg-
istration and processing and installed at geographycally-distributed
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centers and sites of ERS data registration and processing of the Rus-
sian Federation executive authority federal bodies, Russian Federa-
tion subject executive authorities and of other organisations involved
in ERS data registration and processing.

UGDS ERS is functionally subdevided into the following subsys-
tems:

- subsystem for planning and controlling of ERS data acquisition
processes;

- subsystem for ERS data reception, registration and processing;

- subsystem for ERS data storage and distribution;

- subsystem for data exchange.

One of the most important elements of UGDIS ERS infrastruc-
ture is a united geodata bank. The united data bank was created
and is being developed as a distributed information system which
unites the data of federal, departmental, regional and other geodata
banks.

The united geodata bank is to solve the following tasks:

record, acquisition, systematization, long-term and operative stor-
age of geodata in data bases and archives;

formation of a United geodata catalogue;

automatic formation and processing of requests to get geodata
archives, requests to carry out survey and RES data processing;

formation, storage and update of raster continuous cover of the
Earth surface on the basis of RES data;

operative access for the users to the data resources of the bank
according to access rights.

During the development of the model for metadata description
in the United catalogue as well as to solve the tasks of uni�cation
of metadata acquisition and presentation, ?Metadata pro�le of the
United geodata bank on the basis of ISO-19115, ISO-19115-2 and
ISO-19139 standards was developed in the Research Institute of Pre-
cision Instruments.

The United geodata bank includes central and regional banks.
Proposals to organize cooperation of UGDIS ERS and RAS infor-
mation systems have been formulated. Cooperation of UGDIS ERS
and IKI RAS geoinformation system is already developing on the
basis of service-oriented technologies.
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2.18 Anthropogenic noise in observations of
natural electromagnetic �eld

Malkin E.I., Uvarov V.N.

Institute of Cosmophysical Researches and Radio Wave
Propagation FEB RAS, Russia

Observations of geophysical electromagnetic �elds always con-
tain noise, besides the meaningful data; this noise mainly has an-
thropogenic origin. Sometimes this noise is an insuperable obstacle
for further processing. Thus, noise analysis is a necessary part of
experimental data correct processing and interpretation.

The paper analyzes anthropogenic noise in the registration of the
Earth natural electromagnetic �eld. It was discovered that this noise
has coherent and incoherent components. A model for noise was
developed and an algorithm and its software realization to eliminate
the most signi�cant noise components with the longest coherence
time were proposed. Tests of the algorithm on real data showed
quite good e�ciency.

2.19 DP2 type electric �eld �uctuations
observed by FM-CW HF radar network

Manabu Shinohara1, Akihiro Ikeda1, Akimasa Yoshikawa2, Vasily
V. Bychkov3, Boris M. Shevtsov3, Kiyohumi Yumoto2,

MAGDAS/CPMN Group0

1 Kagoshima National College of Technology, Japan
2 International Center for Space Weather Science and Education,

Kyushu University, Japan
3 Institute of Cosmophysical Researches and Radio Wave

Propagation FEB RAS, Russia

DP2 type geomagnetic �uctuations are associated with �eld aligned
currents between the magnetosphere and the polar ionosphere. Field
aligned currents impose a dawn-to-dusk and/or a dusk-to-dawn elec-
tric �elds on the polar ionosphere. These electric �elds penetrate
instantaneously to the middle, low, and equatorial ionosphere and
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cause east-west electric �eld �uctuations in both the dayside and
the nightside ionosphere. It shows an energy transfer process from
the magnetosphere to the low-latitude ionosphere through the polar
region. In order to observe the penetration of electric �eld �uctu-
ations in the ionosphere, a chain of the FM-CW (Frequency Mod-
ulated Continuous Wave) HF radar has been developed along the
210 magnetic meridian. Our �rst radar was installed at Sasaguri
(Geomagnetic Latitude = 26), Japan in 2002. The second radar was
installed at Paratunka (Geomagnetic Latitude = 46), Kamchatka,
Russia in 2006. And the third radar was installed at Manila (Geo-
magnetic Latitude = 6), Philippine in 2009. The MAGDAS FM-CW
radar network covered widely from 6 to 46 degrees geomagnetic lati-
tudes. The FM-CW HF radar is a kind of the ionosonde. The radar
transmits high frequency wave to the ionosphere and observes the
Doppler shift of the received wave frequency which is re�ected by
the F region ionosphere. The magnitude of the Doppler shift of the
received wave frequency corresponds to the vertical drift velocity of
the re�ecting layer in the ionosphere. The ionospheric plasma is mov-
ing by the E x B drift, where B is the local ambient magnetic �eld.
The east-west electric �eld becomes a possible source of the verti-
cal drift of the ionospheric plasma in the low latitude ionosphere.
According to this feature of the low latitude ionosphere, the FM-
CW HF radar can observe east-west electric �eld �uctuations. DP2
�uctuations were observed and were statistically analyzed by using
the radar data at PTK and SAS stations and the magnetic data
observed by the MAGDAS/CPMN network. The amplitude ratio
of DP2 type electric �eld �uctuations in the nightside observed by
the radar at PTK and SAS to magnetic �eld �uctuations observed
at the dayside equator are 0.107 mV/m/nT and 0.030 mV/m/nT,
respectively. The amplitude of DP 2 electric �eld �uctuations de-
creased with decreasing latitude in the nightside ionosphere. In the
observed events, amplitude ratio of electric �eld �uctuations at 26
degrees geomagnetic latitude to those at 46 degrees was about 1/4.
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2.20 Method of geomagnetic data analysis based
on the combination of wavelet transform

with radial basis neural networks

Mandrikova O.V.1,2, Zhizhikina E.A.2

1 Institute of Cosmophysical Researches and Radio Wave
Propagation FEB RAS

2 Kamchatka State Technical University, Russia

The present report is devoted to the development of tools in-
tended for the analysis of the Earth's magnetic �eld parameters, the
extraction of geomagnetic disturbances and estimation of �eld prop-
erties applying arti�cial intelligence and wavelet analysis according
to the data obtained from ground-based observatories. In this report
a method for the analysis of the Earth's magnetic �eld variations (on
the example of H-vector), based on the combination of wavelet anal-
ysis with radial basis neural networks, is suggested. This method
allows to determine the components of �eld variations, which char-
acterize degree of disturbance of �eld, to study their structure, to
classify features of the data and to estimate condition of �eld. On
the basis of the data feature separation in wavelet space, statisti-
cal properties of the process are analyzed and informative features
are extracted. Extracted features determine the radial layer of the
network, which speci�es belonging of the feature to a class.

The method makes it possible to study the subtle features of geo-
magnetic data structure, and it can be implemented as an automatic
tool for rapid estimation of the Earth's magnetic �eld condition. The
method has been successfully tested on the Earth's magnetic �eld
data obtained from Paratunka observatory (Paratunka, Kamchatka
region, Far East of Russia). The approbation of the method con-
�rmed its e�ectiveness and allowed to extract classi�cation features
in the �eld variations which characterize the �eld disturbance degree.
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2.21 Model and algorithms for geomagnetic data
analysis in the tasks of detection of

geomagnetic disturbances and calculation
of geomagnetic activity index

Mandrikova O.V.1,2, Solovyev I.S.1

1 Institute of Cosmophysical Researches and Radio Wave
Propagation FEB RAS, Russia

2 Kamchatka State Technical University, Russia

This work is dedicated to the problem of processing and anal-
ysis of the Earth magnetic �eld variations, detection of quiet daily
variations and local peculiarities formed during high geomagnetic ac-
tivity. The non-stationary character of the process and the presence
of di�erent-scale local peculiarities of di�erent form and duration,
make the traditional methods for data modeling and analysis not
e�ective and do not allow to:

- identify short-period �uctuations in the data during high geo-
magnetic activity;

- detect "quiet" (characteristic) changes of �eld variation and to
estimate its change during storms;

- develop an automatic algorithm to calculate Sq-curve and K-
index by J. Bartels method.

The paper presents a complex multi-component model of geomag-
netic signal (on the example of H component), based on wavelets,
and allowing us to describe "quiet" changes of �eld variation and the
di�erent-scale local peculierities, formed before and during magnetic
storms. Also, a method of detection of a characteristic component
of the model and short-period �uctuations is proposed in the pa-
per. The algorithms and software based on this method allow us to
automatically detect the diurnal variation, to plot Sq-curve and K-
index and to identify the peculiarities occurring during the increase
of geomagnetic activity. E�ciency of the developed tools is proved
statistically ("Paratunka" station (Kamchatka) data, for the period
2002-2008).
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2.22 Cosmic ray variation modeling according to
neutron monitors data and detection of
their intensity ground enhancement

precursors

Mandrikova O.V.1,3, Zalyaev T.L.1, Belov A.V.2, Yanke V.G.2

1 Institute of Cosmophysical Researches and Radio Wave
Propagation FEB RAS, Russia

2 Pushkov Institute of Terrestrial Magnetism, Ionosphere and
Radio Waves Propagation RAS, Russia

3 Kamchatka State Technical University, Russia

The paper proposes a way to model the data of cosmic ray time
variation, that is based on the combination of wavelet transform
and multilayer feedforward neural networks, allowing to describe the
characteristic variation and to detect some peculiarities formed be-
fore strong increases in the ground level intensity. Based on wavelet
transform, detection of characteristic components of cosmic ray vari-
ations is carried out and noise is suppressed. Selecting the best basic
wavelet function and making an approximation, which provides the
smallest error, the characteristic components are determined. The
resulting characteristic components are modeled via neural networks.
On the basis of the analysis of neural network error vector, precursors
of strong increases in cosmic ray ground level intensity are identi�ed.
At the modeling stage, data of Moscow and Apatity neutron monitor
stations for the period 2000-2005 were used. The modeling con�rmed
the e�ciency of the proposed method and revealed the precursors of
cosmic ray ground level enhancement.

2.23 Selection of anomalies in ionospheric
parameters on the basis of combination of
multiscale wavelet-decomposition and

neural networks

Mandrikova O.V.1,2, Polozov Yu.A.1,2

1 Institute of Cosmophysical Researches and Radio Wave
Propagation FEB RAS, Russia

2 Kamchatka State Technical University, Russia
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The authors propose a method for the analysis of critical fre-
quency parameters of the ionospheric layer F2, based on the combi-
nation of multiscale analysis and multilayer neural networks, which
allows us to distinguish the abnormal features of ionosphere behav-
ior. The complexity of solving the problems of ionospheric parameter
processing and analysis is associated with their complex structure.
They include a large number of components, contain local features
of various shapes and duration, anomalous e�ects and noise factors.
Traditional approaches and methods for ionospheric parameter anal-
ysis based on the smoothing procedure, lead to distortion and infor-
mation loss. One of the major drawbacks of these methods is the
lack of e�ective means for adaptation to the complex time-dependent
data structure. The proposed method is based on the representation
of the recorded time series of foF2 in the form of di�erent scale
components and their approximation by adaptive neural networks of
variable structure. The method, algorithm and software, developed
on its basis, allow us to perform a detailed analysis of each com-
ponent and to distinguish anomalies that appear during increased
seismic activity in Kamchatka. We used the recorded data of foF2
for the period 1969-2010. (�Paratunka� station, Kamchatka). Com-
parison of the results of the ionospheric parameter processing with
the Catalog of earthquakes and geomagnetic data showed the e�-
ciency of the proposed method, and allowed us to allocate periods of
anomalous behavior of the ionosphere.

2.24 Features of geoacoustic signal �ow
azimuthal distribution in the conditions of
deformation process variability in the

near-surface rocks

Marapulets Yu.V., Shcherbina A.O.

Institute of Cosmophysical Researches and Radio Wave
Propagation FEB RAS, Russia

The results of long-term investigation of geoacoustic emission di-
rectional properties, carried out by a vector receiver in Kamchatka
seismically active zone, are presented. Peculiarities of geoacoustic
signal azimuthal distribution during weak (background) deforma-
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tions are considered. Emission properties during deformation activ-
ity, including the periods of seismic process preparation, are investi-
gated. The paper summarizes the results of several tens of cases.

2.25 Results of investigation of the relation
between geoacoustic emission and

atmospheric electric �eld in Kamchatka

Marapulets Yu.V.1, Rulenko O.P.1,2, Mishchenko M.A.1, Larionov
I.A.1

1 Institute of Cosmophysical Researches and Radio Wave
Propagation FEB RAS, Russia

2 Institute of Vulcanology and Seismology FEB RAS, Russia

Results of joint investigation of geoacoustic emission and atmo-
spheric electric �eld by the ground surface, which have been car-
ried out in Kamchatka since 2005, are presented. It has been dis-
covered for the �rst time, that during calm weather conditions (no
rain, strong or moderate wind, low atmospheric pressure) simultane-
ous disturbances of these geophysical �elds are sometimes observed.
They are manifested in the form of bay-like decreases of electric
�eld gradient potential up to the change of sign, which appear dur-
ing sharp and considerable increase of acoustic pressure in kilohertz
frequency range. Applying non-parametric methods for correlation
analysis and according to the data of two summer-autumn experi-
ments, highly signi�cant feedback coupling between mean hour val-
ues of geoacoustic emission and of electric �eld was statistically de-
termined. Up-to-date geoacoustic, atmospheric-electric and defor-
mation measurements has shown that di�erent in sign anomalous
disturbances of emission and electric �eld occur when near surface
sedimentary rock deformation velocity is increased during tension.
Possible mechanism of appearance of the determined relation is con-
sidered.
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2.26 Anomalous geomagnetic �eld variations in
electric conductivity of the Earth

associated with seismicity

Moroz Yu. F., Moroz T.A.

Institute of Volcanology and Seismology FEB RAS, Russia

Long-term monitoring of geomagnetic �eld variations has been
carried out at 8 sites in the southern part of Baikal rift. Observation
data provide an opportunity to study the change in geomagnetic
�eld intensity across the rift strike at the distance of 170 km. The
analysis is based on secular variation of geomagnetic �eld H, D and
Z components recorded at Patrony Ground Observatory in 1968-
2011. The behavior of secular variation of geomagnetic �eld vertical
component in 1998-2011 has an anomalous change that may be due
to intensi�cation of geodynamic processes caused by high seismic
activity in the southern part of the rift in 1998-2006.

A comparative analysis of geomagnetic �eld full vector intensity
in Patrony, Sukhoi Ruchei, Khuramsha and Nadeino, i.e. on the pro-
�le across the rift strike, has been carried out. Anomalous changes
(around 8 nT) in the geomagnetic �eld were observed over the last
9 years. These changes indicate the intensi�cation of geodynamic
processes in the southeastern part of the rift.

Geomagnetic variations with periods from the �rst minutes to the
�rst hours, recorded by the Patrony Ground Observatory, have been
used to study electrical conductivity dynamics of the lithosphere.
This study is based on transfer function between the vertical and
horizontal components of geomagnetic �eld variations, termed mag-
netic tipper. To study the magnetic tipper dynamics, continuous
time series of H, D and Z components with 1-minute rate for 2001-
2011 were used. The magnetic tipper monitoring has been carried
out in the period range from 143 to 10000 s. The real tipper behavior
at the periods of 143 and 210 s showed anomalous changes during the
Kultuk earthquake. The anomaly is characterized by tipper increase
in relation to the long-term level of real tipper. It is characteris-
tic that the tipper anomaly appeared only in short-period range. A
rough estimate of the length of an electromagnetic wave is the �rst
hundreds of kilometers. Therefore, the magnetic tipper re�ects the
change in geological medium electrical conductivity including the
southern part of the lake a�ected by the Kultuk earthquake. The
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wave penetration depth at such length is the �rst tens of kilome-
ters. Supposedly, the tipper controls the electrical conductivity of
the Earth's crust in the southern part of Baikal basin. Rough qualita-
tive estimates by 3D-numerical model of the Baikal basin show, that
conductivity short-term enhancement of a deep fault in the southern
part of the lake is required for real tipper change. Moreover, it is
not inconceivable that transfer function can be disrupted between
the vertical and horizontal components of the �eld due to the oc-
currence of lithospheric-ionospheric connections caused by the large
Kultuk earthquake.

2.27 Time Variations in Magnetotelluric
Transfer Functions in Kamchatka

Moroz Yu. F., Moroz T.A.

Institute of Volcanology and Seismology FEB RAS

According to the data of long-term monitoring at several sites,
low-frequency changes of geoelectric �eld, magnetotelluric impedance
and magnetic tipper in the period range from �rst minutes to �rst
hours were investigated in the South of Kamchatka. This observation
network is located on the Paci�c shore in the subduction zone.

According to the long-term monitoring data of the electromag-
netic �eld, the intensity of annual geoelectric �eld variations may
reach 100 mV/km, while the geomagnetic �eld intensity may be up
to 20-30 nTl. Annual variations of both �elds are similar. However,
the analysis revealed, that annual geoelectric �eld variations cannot
be induced by changes in geomagnetic �eld caused by an external
ionosphere source. Annual electric �eld variations are of the intra-
Earth origin. They may be associated with electrochemical, electro-
kinetic, �ltration and other Earth processes. Annual variations are
likely to be caused by the changes in the activity of these processes
due to seasonal intensity of the solar energy, a�ecting the temper-
ature in the near-surface zones of the earth crust. Due to this, the
geoelectic �eld intensity varies within a year up to 100 mV/km. The
magnetotelluric impedance behavior (complex environmental electric
resistance) revealed annual variations. These variations are better
observed in the impedance modulus at the time period of 500 s,
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where their amplitude is about 30%. At the periods of 1000 and
3000 from variation amplitude the impedance moduluses decrease.
In impedance phase behavior, annual variations are weakly revealed.
Their amplitude does not exceed the �rst degrees, i.e. phase mea-
surement accuracy. This shows, that impedance annual variations
are mainly associated with the change of local geoelectric inhomo-
geneity electric conductivity and of the media in the near-surface
zones of the earth core.

Magnetic tipper time changes were investigated for Paratunka
observatory. Annual variations in the supposed tipper behavior are
de�ned at the periods of 1000 - 3000 s. Annual variation in real tipper
behavior are not de�ned. The determined peculiarities of magnetic
tipper were investigated by test geoelectric models of Kamchatka.
The results of 3-D numerical modeling of a magnetotelluric �eld
show a possible relation of annual variations of a supposed tipper at
the periods of 1000 - 3000 s with the variations in conductivity of
deep lateral fault zone. It is suggested, that these variations may be
caused by the revolution of the Earth around the Sun, in the result of
which annual cycle appear in geodynamic processes expressed in the
change of media fracturing, its saturation degree by hydrothermal
solutions and their mineralization degree.

2.28 Some properties of fractal parametric
oscillator

Parovik R.I.

Institute of Cosmophysical Researches and Radio Wave
Propagation FEB RAS, Russia

The paper presents phase analysis of oscillating systems with
fractal properties. Fractal properties of such systems are determined
by external force e�ect, which depend not only on time but also on
shift. This dependence is presented by fractional integral with ex-
ponential kernel, which characterizes memory feature and gives a
possibility for better interpretation of di�erent e�ects in such sys-
tems and for their application in geophysical �elds.
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2.29 Investigation of earthquake magnitude
e�ect on generation of wave disturbances in

the ionosphere

Perevalova N.P.1, Sankov V.A.2, Astafyeva E.I.3, Zhupityaeva
À.S.4

1 Institute of Solar-Terrestrial Physics SB RAS, Russia
2 Institute of the Earth's Crust SB RAS, Russia

3 Institut de Physique du Globe de Paris, Paris, France
4 Irkutsk State University, Russia

Analysis of earthquake magnitude (Mw) e�ect on the probabil-
ity of occurrence of wave disturbances in the ionosphere have been
carried out. The analysis was based on the measurements of total
electron content (TEC) variations from ground-based GPS stations
located near epicenters. 21 earthquakes with magnitudes of 4.1-9.0
registered in the Baikal region, Japan, Europe, Salvador, Sumatra
in 1999-2012 have been investigated. The TEC wave disturbances
caused by strong earthquakes with magnitude 7.1-9.0are registered
reliably which allows us to calculate their characteristics and move-
ment parameters. There is a tendency for the increase of TEC re-
sponse average amplitude to strong earthquakes with the increase
of magnitude. TEC disturbances associated with 6.6-6.7-magnitude
earthquakes are di�cult to pick out at the level of background �uc-
tuations. These TEC disturbances are registered at several receiver-
satellite ray paths and have small amplitudes. It has been noted,
that for earthquakes with Mw>6.5 the focal mechanism also has an
e�ect on the generation and intensity of wave disturbances in the
ionosphere. The 4.1.0-6.3-magnitude earthquakes did not cause no-
ticeable responses in the TEC behavior. The results obtained and
data from other researchers allow us to consider Mw=6.5 as thresh-
old of magnitude below which there are no pronounced earthquake-
induced TEC wave disturbances.

The work was supported by the SB RAS interdisciplinary col-
laboration project N11, the Russian Foundation for Basic Research
(grant 12-05-33032), and the RF Ministry of Education and Science
(projects N8699, N8388, N14.518.11.7065).
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2.30 The evolution equation for the shock
deformation problems of nonlinear elastic

inhomogeneous mediums

Ragozina V.E., Ivanova Yu.E.

Institute of Automation and Control Processes FEB RAS, Russia

Dynamic deformation of nonlinear elastic bodies, which is caused
by the action of short-term intensive loads, leads to a complex mechanical-
physical process of shock waves formation and motion. Inhomogene-
ity of the medium should be considered as an additional important
factor in solving dynamic problems for the great length domains
(particularly in seismology). In this paper we present results of the
problem solution of the longitudinal shock wave in the Murnaghan
medium by a small parameter method. The elastic moduli of the
medium and its density have weak power type inhomogeneity in the
wave direction. The joint integration of the weak nonlinearity and
weak inhomogeneity factors leads to a nonlinear distortion of char-
acteristics and the shock wave formation. The hypothesis of the
single-wave approximation allows to provide an approximate solu-
tion based on the analysis of the quasi-waves evolution equation in
the frontal area of the anterior border of the deformation wave. This
equation fundamentally depends on the balance between the non-
linear and inhomogeneous properties of the medium. The general
solution of the evolution equation is presented. Examples of partic-
ular solutions of various boundary value problems on the basis of
this decision are given.

2.31 Peculiarities of the Earth magnetic moment
change according to the observations at
di�erent points of the Earth surface

Semakov N.N.

Institute of Geology and Minerology SB RAS, Russia

Estimations of local magnetic constant in di�erent regions dur-
ing one epoch and of magnetic moment change rate during magnetic
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observatory operation with long observation series have been car-
ried out. A number of interesting regularities have been determined
which make us to be more attentive to the investigation of global and
regional peculiarities in spatial-temporal morphology of the Earth
magnetic �eld. Within the hypothesis on a single central dipole, it
is impossible to explain the di�erence in the observable characteris-
tics of the magnetic �eld by the Earth surface form and relief. Real
distances from this surface to the center of the Earth di�er by not
more than 28 km (the top of Chimborazo Mountain in Ecuador and
the ice surface in the North Pole). But for the same value of central
dipole magnetic moment the distance di�erence to it from the far-
thest and the closest points of the Earth surface must exceed 2200
km. The hypothesis on a single shifted dipole also contradicts with
magnetic observatory data transformed into local magnetic constant,
introduced at the beginning of the 20-th century by Bauer L.A. just
to estimate the Earth magnetic moment change in di�erent regions,
and forgotten, to our opinion, unfairly by modern magnetologists.
�Average� decrease of the Earth magnetic moment with the rate of 5
percent per a century is, in reality, composed of its increase in some
regions with the rates up to 20 percent per a century and decrease in
other regions with the rates up to 50 percent per a century. For the
majority of the magnetic observatories, magnetic moment change
rate also undergoes considerable in amplitude variations with char-
acteristic time of about 60-100 years.

2.32 Methodical aspects of estimation of trigger
e�ect of seasonal prevalence on seismicity

Sera�mova Yu.K.

Kamchatka Branch of the Geophysical Survey RAS, Russia

On the example of Kuril-Kamchatka region, the relation between
earthquake occurrence and season change is considered. Season
change is determined by the year cycle time of the Earth rotation
around the Sun and by the inclination of the planet rotation axis
relative to the orbital plane, and it can be considered as a trigger on
earthquake occurrence with di�erent energy level, including strong
events.
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In this study we use astronomical seasons, which are determined
by the dates of solstices and equinoxes. Appling the epoch superposi-
tion method, statistical signi�cance of timing between season phases
and Kamchatka and Northern Kuril earthquakes is estimated.

2.33 Geomagnetic storm e�ect on quasi-static
electric �eld and meteorological quantities

in the near-ground atmosphere

Smirnov S.E.1, Mikhailova G.A.2, Kapustina, O.V.2

1 Institute of Cosmophysical Researches and Radio Wave
Propagation FEB RAS, Russia

2 Pushkov Institute of Terrestrial Magnetism, Ionosphere and
Radio Waves Propagation RAS, Russia

During geomagnetic disturbances the following e�ects has been
determined: decrease of air electroconductivity is associated with the
reduction of galactic cosmic ray �ow, one of the main air ionizers;
sudden storm beginning caused inductive e�ects in electric �elds;
on the following stages of a storm, a signi�cant excess of positive
particles appeared in the near ground air.

Anomalous temperature and air humidity increase was discovered
during solar activity development. Coincidence in time of regular
meteorological process disturbances with the sequence of solar �ares
accompanied by radiation increase in ultraviolet close band, visible
and infrared spectrum parts, allow us to consider them as a source of
additional energy in�ow to the lower atmosphere. Increase of electric
�eld power spectrum intensity before a storm followed by a decrease
on the storm day was discovered. Probably, these e�ects are asso-
ciated with cosmic ray e�ects on global electric circuit current. It
has been shown, that in electric �eld power spectrum, Forbush e�ect
also manifests itself in component increase with the period of 48 h.
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2.34 The results of investigation of geoacoustic
emission daily variation at Mikizha Lake

during 2006-2011

Solodchuk A.A., Marapulets Yu.V., Mishchenko M.A.

Institute of Cosmophysical Researches and Radio Wave
Propagation FEB RAS, Russia

The paper presents the results of investigation of geoacoustic
emission daily variation at Mikizha Lake during 2006-2011. It was
established, that periodicity of daily variations is 24 hours and its
amplitude reaches maximum during day LT. The in�uence of tidal
waves and meteorological processes on the behavior of daily varia-
tion was investigated.

2.35 Potential of Non-Linear Dynamics Methods
for Analysis of Geophysical Series and

Seismicity

Sychev V.N.1, Bogomolov L.M.2

1 Research Station RAS, Bishkek, Kyrgyzstan
2 Institute of Marine Geology and Geophysics FEB RAS, Russia

Recent studies show that earthquakes display the signs of dy-
namically complex systems. Recently the set of traditional (linear)
research methods has been greatly expanded by non-linear methods
obtained from the theory of non-linear dynamics and chaos; many
researches are aimed at evaluation of non-linear characteristics and
properties of natural and arti�cial systems. To evaluate some char-
acteristics it is necessary to restore the system's phase dynamics,
while for other characteristics it is not necessary. To evaluate the
deterministic component of stochastic process in test examples and
in real seismological data it is a good practice to use the methods
of IFS dumpiness test and RP- recurrence plots. The system's dy-
namics has also been reconstructed. It has been shown that during
experimental actions of current pulses there appears a determinis-
tic component in the seismic mode of Northern Tien Shan. The
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Gutenberg-Richter law is traditionally used for analysis of seismic-
ity of any given region. To describe these systems it was proposed
to use the generalization of power-series distribution, the so-called
Tsallis statistics. This generalization includes the limit cases and
the Gutenberg-Richter law, as well as the classic statistics of Boltz-
mann for the system of noninteracting elements. In particular, the
catalogue-based distributions are well approximated by the Tsallis
distribution function which may indicate the regularity of the weak-
est events �ow. From the viewpoint of the Tsallis non-extensive
statistics, deviation from the Gutenberg-Richter law for weak events
does not necessarily indicate the omission of some events by seismic
network.

2.36 Sparse approximation method in the
analysis of acoustic emission signal

morphological features

Tristanov A.B.1,2, Marapulets Y.V.1, Lucovencova O.O.1,
Afanasieva A.A.1

1 Institute of Cosmophysical Researches and Radio Wave
Propagation FEB RAS, Russia

2 Kaliningrad State Technical University, Russia

Acoustic emission is the phenomenon of elastic wave radiation
by an object under examination during its nonlinear transforma-
tion. The purpose of the investigation of acoustic emission signals
is to obtain information on solid body restructuring. The acoustic
emission signal contains acoustic emission single pulse �ow distorted
by wave propagation channel and carries information on dynamic re-
structuring in the object, a generation source. There is a signi�cant
distortion of the original pulse, when it passes through the environ-
ment and receiving channel of a recording device, a characteristic
signal is recorded. During the activation of a plastic process, many
elementary sources are formed, that generate acoustic emission sin-
gle pulses, which, in their turn, blending and distorting additively,
form the resulting signal registered by receivers. It is important
to detect the pulse morphological structure according to the data
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recorded by a receiver. The authors suggest to apply the matching
pursuit method providing the sparse signal model. This method se-
quentially extracts functions, which minimize signal approximation
error, from the family of characteristic wave forms (dictionary). The
basis of this family is the dictionary, consisting of Berlage pulses,
which form correlate with the signal most accurately. The paper
analyzes signals by the proposed method, speci�c classes of acoustic
emission pulses are distinguished, the behavior of approximation er-
ror is analyzed, and the model for a signal is suggested.

2.37 Dynamo in a spherical shell, controlled by
Poincar�e operator eigenmodes

Vodinchar G.M., Feshchenko L.K.

Institute of Cosmophysical Researches and Radio Wave
Propagation FEB RAS

In the study of the mechanisms of planetary dynamo, various
options for the problem of conducting �uid convection in a rotat-
ing spherical shell appear. Application of spectral methods for the
solution of these problems raises the question on the choice of the
basis to present the �elds of velocity, temperature and magnetic
�eld. The paper suggests to apply Poincar�e operator eigenmode ap-
proximations as the basis for velocity. The geometrical structure of
these modes corresponds to free oscillations of ideal rotating �uid
and seems to be the most natural from all the considered problems.

In this work the large-scale approximations of Poincar�e modes
and low-mode models of convection in conducting rotating shells
are proposed. The models present velocity as an approximation of
one of Poincar�e modes by spherical harmonics, the temperature �eld
and magnetic �eld are speci�ed by spherical harmonics structurally
consistent with the velocity. It is shown that dipole magnetic �eld
is generated in this type of modes.

It is shown, that inhomogeneities in the Earth's liquid core den-
sity may geometrically correspond to one of Poincar�e modes, accord-
ing to the splitting-functions of its free oscillations.
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3 Physics of earthquake precursors

3.1 Seismic activity e�ect on turbulence
development in Es sporadic layer of the

ionosphere

Alimov O.A., Blokhin A.V.

Institute of Astrophysics Academiy of Seiences the Republic
Tajikistan, Tajikistan

The paper presents the analysis of Es sporadic layer frequency pa-
rameters, i.e. translucency range and coe�cient during earthquake
preparation. The investigation was carried out on the basis of iono-
grams, in the �rst place, obtained by ionosphere vertical sounding
method at Dushanbe station at nighttime on August 15-29, 1986.
Within this period four successive earthquakes occurred that corre-
sponds to the aim of the present paper on seismic processe e�ect on
the intensity of continuous ionospheric turbulence. The duration of
seismo-ionospheric precursor manifestation in Dushanbe is supposed
to be associated with deformation processes in the Earth crust and
di�erent faults as well as with di�erent properties of epicentral zone
media.

It has been shown that for the earthquakes with Ì > 4.5-6.0 the
increase of Es translucency range value and the growth of Es inhomo-
geneity degree are observed two or three days before an event, that
leads to the appearance of inhomogeneity intensity in Es sporadic
layer of the ionosphere. It has been established that the change-
ability of translucency range and Es translucency coe�cient during
seismic activity may be associated with turbulence phenomena in
Es sporadic layer of the ionosphere. Dynamic development of tur-
bulence during seismic activity is caused by acoustic and acoustic-
gravitational waves.
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3.2 VLF nighttime amplitude as a precursory
signal from earthquakes

Abhijit Choudhury, Barin Kumar De, Anirban Guha, Rakesh Roy

Dept. of Physics, Tripura University, Suryamaninagar, India

This paper discusses the results of changes in VLF nighttime
amplitude as a precursory signal from earthquakes (EQs). The per-
turbations observed are in the form of increase or decrease in aver-
age nighttime amplitude of the subionospherically propagating Very
Low Frequency (VLF, 3-30 kHz) signal from Australia at 19.8 kHz
(NWC), observed from Tripura, India. The great circle distance be-
tween them is around 5.6 Mm. The experimental setup consisted
of consists of four main components: the a omnidirectional verti-
cal whip antenna, a preampli�er, a sound card that digitizes the
measured signal and a software VLF receiver. The preampli�er is
a well calibrated standard World Wide Lightning Location Network
(WWLLN) receiver.

Data were analyzed for a period of one year for 2012. A circle
of radius 2500 km centering the signal hop position (Lat 2.760N,
Long 99.150E) having earthquake magnitude above 6.5 and depth in
the range between 1-30 km were selected for current analysis. From
the U. S. Geological Survey earthquake database, three earthquakes
were found. We analyzed the nighttime VLF signals amplitude for
19 days centering each individual earthquake days and found that
the nighttime amplitude of VLF signal shows a change in signal
strength three days prior the impending earthquake. A decrement
of 5.36 dB with Standard Deviation (SD) of 2.4 dB is observed for
EQ on 11th November, whereas an increment of 6.3 dB with SD of
2.37 dB is observed for rest two EQs. The results are discussed with
respect to the change in variations of the electron density in the lower
ionosphere. The maximum change of beyond one sigma is generally
found to occur three days prior to seismic events, thus supporting the
fact that nighttime signal amplitude can be considered as earthquake
precursory.
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3.3 A statistical report on atmospheric vertical
electric �eld as a precursory signature for

earthquakes observed from North-East India

Barin Kumar De, Abhijit Choudhury, Anirban Guha, Rakesh Roy

Dept. of Physics, Tripura University, Suryamaninagar, PIN-
799022, India

The studies on anomalous variations observed at the Earth's at-
mospheric vertical electric �eld (VEF) in the form of bay like depres-
sion in its signal strength have been used as a precursory signature
of earthquakes. The present paper discusses the �rst statistical re-
port on VEF variation form one of the earthquake prone zones in
North-East India, situated at the juncture of three tectonic plates.
The analysis is performed from July 2009 to December 2012. Twelve
meteorologically fair weather days were found where anomalous vari-
ations in near surface atmospheric VEF in the form of bay like de-
pression in its strength are observed prior the earthquake strike. The
average VEF bay duration of about 50 - 70 minutes and VEF depth
of magnitude around 500 - 800 Vm-1 were found. The VEF showed
anomalous variation around 7-12 hours before an impending earth-
quake. A 34.5 percent probability of earthquake precursor in VEF
was established with the help of the present analysis. The plot be-
tween the VEF bay depth and the ratio of earthquake magnitude
by depth depicted a positive correlation coe�cient of 0.74, whereas
for the plot between VEF bay duration and the ratio of earthquake
magnitude to depth, a negative correlation coe�cient of 0.79 was
computed. This highlights the fact that during a meteorologically
fair-weather day, the atmospheric VEF can show some earthquake
precursory e�ects with respect to both VEF bay depth and bay dura-
tion. The correlations of great circle distance of earthquake epicenter
to the observation point with the VEF bay depth have been found
to be of 0.71, but with the VEF bay duration, the correlation is
very poor. The correlation of time di�erence of VEF variation and
earthquake with VEF bay depth is good whereas correlation of time
di�erence of VEF variation and earthquake with VEF bay duration
is too low. The results are discussed with respect to change in ion-
ization in the vicinity of the earthquake preparation zone.
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3.4 Deformation changes of the Earth's crust in
the area of high tectonic stress

Bobrova M.E., Perezhogin A.S.

Institute of Cosmophysical Researches and Radio Wave
Propagation FEB RAS, Russia

At present, radio interferometry methods are actively used to de-
termine Earth's surface deformations. The strongest displacements
are caused by earthquakes, volcanic eruptions and great landslides.
Such tasks require an adequate mathematical model for the stress-
strain state of the Earth crust rocks.

The paper presents one of the possible approaches to describe de-
formation changes in the result of big seismic events. As the Earth
crust model the approximation in the form of homogeneous isotropic
elastic half-space with a combination of double forces, which corre-
spond to earthquake mechanism, is chosen.

The model calculates the area of surface deformations, using max-
imum shear stress and dilatancy. Numerical modeling of surface
deformations of the Earth's crust is carried out for the Japanese
earthquake on March 11, 2011. The simulation results are compared
with the displacement of the Earth's crust, obtained by radar mea-
surement of ALOS and Envisat satellites.

3.5 Analysis of peculiarities of seismic event
spatio-temporal distributions in Kamchatka

region during 1990 - 2013 based on
probabilistic model

Bogdanov V.V., Pavlov A.V.

Institute of Cosmophysical Researches and Radio Wave
Propagation FEB RAS, Russia

Investigation of the seismic regime of Kamchatka region is based
on the probabilistic approach to the catalog of seismic events for
1990-2013. In the research, the seismically active area along the east-
ern coast of Kamchatka has been divided into segments, for which
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the probability of occurrence of seismic events was calculated. Anal-
ysis of the obtained probability distributions in time has shown, that
since 2007-2008 there was an increase in the probability value, which
exceed the average long-term level, in the southern part of the area
under the study. The growth of probability, showing the increase
of seismic activity, preceded seismic events with the energy of class
K>14, which occurred in the southern area in 2011 - 2013.

3.6 Application of underground electric
antennas in the stress-stain state monitoring

system of geological environment

Gavrilov V.A., Poltavtseva E.V., Booss Ju.Ju.

Institute of Volcanology and Seismology FEB RAS, Russia

Since 2003 electromagnetic measurements with underground elec-
tric antenna together with borehole geoacoustic and other measure-
ments have been carried out in Petropavlovsk-Kamchatskii geody-
namical experimental �eld since 2003. By March 2013, the mea-
surement network consisted of four telemetry points, based upon
the boreholes G-1, R-2, E-1, K-33, and the Center for data acqui-
sition and processing, which is located in the building of IVS FEB
RAS. The measurements are focused on the tasks of monitoring of
the stress-strain state of geoenvironment and prediction of seismic
hazard. Currently, underground vertical electric antennas have been
used in three di�erent designs. Selection of antenna type is deter-
mined by the peculiarities associated with borehole location (such as
urban area, forest etc.), electromagnetic radiation level and borehole
construction. Within the tasks, electromagnetic measurements are
used in several applications, in particular, to estimate the electrical
conductivity changes of rocks surrounding the borehole. The princi-
ple of such estimations is provided by the application of underground
antennas, where the bare from geoenvironment borehole casing pipe
is used as the basic element. These results suggest high sensitivity of
the developed monitoring method for the rock electrical conductivity
changes and the consistency of the obtained results with the data of
other measurements.
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3.7 The adaptation of the analyzer of eigen
vectors and a signal component for the soil
radon monitoring data at the net of the
stations of Petropavlovsk-Kamchatsky

geodynamical ground with the aim to expose
herald anomalies of heavy earthquakes

Isakevich V.V.1, Isakevich D.V.1,3, Grunskaya L. V1, Firstov
P.P.2,4, Makarov O.E.2

1 Vladimir State University, Russia
2 Institute of Cosmophysical Researches and Radio Wave

Propagation FEB RAS, Russia
3 Businessssoftservice Ltd, Russia

4 GS RAS Kamchatka branch o�ce Petropavlovsk-Kamchatka,
Russia

The statement of the problem in the theoretical and experimental
way of detection of earthquake heralds in di�erent Earth geophysical
�elds is far from solution, therefore using new e�ective methods of
detection of short-term heralds of great earth-quakes is a problem of
paramount importance. The carried out investigations showed that
to solve the problem of forecasting it is advisable to use method of
eigen vectors allows to analyze and to use e�ectively non-dominating
energetically uncorrelated components of the analyzed signals. It has
been got a patent of this method - an analyzer of eigen vectors and
a signal component 116242 RU.

The analysis according to the proposed method of the radon
monitoring data received at the set of the stations of Kamchatka
branch o�ce of RAS geophysical service on Petropavlovsk geody-
namical proving ground before the earthquake with M=6.3 which
took place on 30, July of 2010 in Avachinsk bay. Showed the e�-
ciency of the developed analyzer for exposing heralded anomalies.
The developed method is being planned to use for processing ret-
rospective data at the �rst stage, and at the next one in the real
time conditions in order to raise the estimation e�ciency of seismic
danger in Petropavlovsk-Kamchatsky region. The work was being
done with support of RFFI grant 11-05-97518, FCP 14B37.21.0668,
State Task 5.2971.2011, FCP 43, SC 74-ÎÊ/11-7.
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3.8 Possible in�uence of Geomagnetic Sq
variations on Earthquake events

Jusoh M.H.1, Huixin Liu2, Yoshikawa A.2, Uozumi T.2,
Yumoto K.2

1 Kyushu University, Japan
2 International Center for Space Weather Science and Education,

Kyushu University, Japan

The sun is the main source of energy to the solar system, and it
plays a major role in a�ecting the ionosphere, atmosphere and the
earth surface. The connection between solar wind and the ground
magnetic pulsations has been proven empirically by several researchers
previously (H. J. Singer et al., 1977, E. W. Greenstadt, 1979, I. A.
Ansari 2006 to name a few). However a clear coupling mechanism
was not established yet. In our preliminary statistical analysis on re-
lationship between solar and seismic activities (Jusoh and Yumoto,
2011, Jusoh et al., 2012), we observed a high possibility of solar-
terrestrial coupling on the tendency of earthquakes to occur during
lower phase solar cycles which signi�cantly related with solar wind
parameters (i.e solar wind speed and solar wind input energy).

To connect the solar impact on seismicity, we are considering
electro-mechanical concept of electrodynamics principle during dis-
turbed period (high solar wind input energy) as one of the possible
physical mechanism. The basic concept was �rst introduced by G.
Duma and Y. Ruzhin (2003). From the electrodynamics principle,
the circular electric currents that �ow in magnetic �eld will generate
magnetic moment, MM, and possible to induce mechanical torque
into underground of subduction zone before possibly triggering the
earthquakes.

In our analysis, the recorded Sq currents extracted from di�er-
ent ground magnetometer stations were analyzed during quite and
disturbed periods of solar wind events. The analysis then extended
to investigate any possible relationship with the occurrences of local
earthquake events at di�erent magnitudes and epicenter depths.

In this analysis, solar wind parameters were obtained from the
Goddard Space Flight Center, NASA via the OMNIWeb Data Ex-
plorer and the Space Physics Data Facility. Earthquake events were
extracted from the Advanced National Seismic System (ANSS) database.
The Sq currents were extracted from Magnetic Data Acquisition
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System (MAGDAS)/Circum Pan Magnetic Network (CPMN). This
magnetometer arrays has been established by International Cen-
ter for Space Weather Science and Education, Kyushu University,
Japan.

From the results, we observed signi�cant correlations between
solar wind input energy, Sq currents and earthquakes, where the
higher amount of solar wind input energy corresponds to the en-
hancements of Sq currents amplitude and increase the tendency of
localized earthquakes to occur.

3.9 Seismic detection of superbolide explosion in
the atmosphere

Konovalova N.A., Alimov O.A., Kalashnikova T.M.

Institute of Astrophysics Academy of Sciences of the Republic of
Tajikistan

On July 23, 2008 at 14:45 UT, many eyewitnesses observed in
the sky of Tajikistan a rear phenomenon, a bright bolide and its
dust train, colored by the beams of the setting sun. Flash brightness
from the explosion had the magnitude of -20.7. According to the pic-
tures from the superbolide dust train at the explosion height, trail
drift velocity in the atmosphere was obtained; it was 17.6 m/s in
the southern direction. On the basis of geographical coordinates of
�ash projection on the Earth surface, obtained by an optical system
of NASA satellite, the superbolide explosion height was determined,
it was about 35 km. At Gissar analogous seismo-station and at 4
digital seismo-stations of the Geophysical Service of Academy of Sci-
ences of Tajikistan Republic, located at the distances from 45 to 210
km from the event epicenter, a seismic signal with the magnitude of
about 2.5, generated by a superbolide explosion in the atmosphere,
was registered. Superbolide explosions in the atmosphere with the
energies exceeding 0.03 kiloton of trinitrotoluol equivalent have al-
ready been registered at current digital station. The distances, when
such registration is possible, is of several thousand of kilometers, as
it was shown by the event on February 15, 2013, associated with the
great Ural meteorite. Stations of Tajikistan seismic network received
the signal with the magnitude of more than 3 from the explosion in
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the atmosphere of the Ural meteorite 12 minutes after it.

3.10 Medium-term forecast of the seismic event
on February 28, 2013 , M = 6.9,

Kamchatka, on the data of water level
observations in E-1 well : an example of

precursor parametrization

Kopylova G.N., Sizova E.G.

Kamchatkan Branch of Geophysical Service RAS, Russia

The report considers water level variations in Å-1 well as a pre-
cursor for Kamchatka earthquakes, this variation regularly appears
before Kamchatka earthquakes with M>=5.0 at the distances (R) up
to 350 km. On the basis of this precursor, forecast for the earthquake
on February 28, 2013, M=6.9, R=280 km was made 27 days before
the event. The forecast was registered in Kamchatka Branch of the
Russian Expert Council on Earthquake Prediction, Assessment of
Seismic Hazard and Risk (KB REC). The forecast was accompanied
by probabilistic estimations of its reliability concerning occurrence
of earthquakes with M>=5.0 and M>=5.9.

The problems of parametrization of this precursor are discussed
on the basis of a retrospective data analysis of long-term (1996-2012)
observation data. The parametrization of the precursor included: 1 -
determination of precursor parameters (duration and advance time);
2 - determination of predictable earthquake area and parameters; 3 -
estimation of precursor informativity parameters for the earthquake
forecast (probability of connection of a precursor and earthquakes
(Ð) and its prognostic e�ciency (I)).

191



3.11 On the e�ciency of the method for
selection of ionospheric precursors of

earthquakes based on the parameters of Es
and F2 layers

Korsunova L.P., Khegay V.V.

Institute of Terrestrial Magnetism, Ionosphere and Radio Wave
Propagation, Russia

The results of the study of ionospheric parameter deviations from
their background values in summer months of 1998-2002 are pre-
sented for Petropavlovsk-Kamchatsky ionospheric station of vertical
sounding. Anomalous variations of virtual sporadic E layer (h'Es),
re�ection cuto� frequency from Es (fEs) and critical frequencies of
F2 (foF2) layer, which can be attributed to the possible earthquake
precursors, were selected. High e�ciency of the applied method for
detection of ionospheric precursors of earthquakes basing on several
parameters of Es and F2 layers has been shown. The empirical de-
pendence, which re�ects the connection between the advance time
of a precursor for an earthquake moment with its magnitude and
epicentral distance to the observation site, has been obtained. This
dependence is consistent with the results of detection of earthquake
precursors on the basis of measurement of the Earth's crust physical
parameters in the same region.

3.12 Investigation of geoacoustic emission
disturbances at Mikizha lake during

2002-2012

Mishchenko M.A., Marapulets Yu.V., Larionov I.A., Solodchuk
A.A.

Institute of Cosmophysical Researches and Radio Wave
Propagation FEB RAS, Russia
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On the basis of observation data for 2002-2012 at Mikizha Lake,
investigations of geoacoustic emission disturbances during fair weather
conditions have been carried out. The relation of these disturbances
with seismic activity in the region have been analyzed. The possi-
bility of appearance of geoacousic emission pre-seismic disturbances
was evaluated by numerical modeling.

3.13 Hardware-software system for the
registration of surface rock deformation.

Nepomnyashchiy Y.A.

Institute of Cosmophysical Researches and Radio Wave
Propagation FEB RAS, Russia

Laser interferometer-deformographs are unique instruments, which
are just a few and allow monitoring of surface rock deformations with
high accuracy of about tenths of a nanometer. The main di�erence
between these devices is the interference signal registration system.
We o�er a signal registration system, which has higher sensitivity
and simple construction. A software package for data acquisition
and processing was also developed.

3.14 Project PRE-EARTHQUAKES -
monitoring earthquake precursors: strategy

and �rst results

Romanov Aleksey, Romanov Aleksandr

JSC Russian Space Systems, Russia

PRE-EARTHQUAKES (Processing Russian and European EARTH
observations for earthQUAKE precursors Studies) EU-FP7 project
is devoted to demonstrate - integrating di�erent observational data,
comparing and improving di�erent data analysis methods - how it is
possible to progressively increase reliability of short term seismic risk
assessment. Three main testing area were selected (Italy, Turkey and
Sakhalin) in order to concentrate observations and integration e�orts
starting with a learning phase on selected events in the past devoted
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to identify the most suitable parameters, observations technologies,
data analysis algorithms. For these areas, di�erent ground (80 radon
and 29 spring water stations in Turkey region, 2 magneto-telluric in
Italy) and satellite (18 di�erent systems) based observations, 11 data
analysis methods, for 7 measured parameters, have been compared
and integrated.

A speci�c integration platform (PEG, Pre-Earthquakes Geopor-
tal) based on OGC (Open Geospatial Consortium) standards, was
developed to operate a products integration, cross-validation and sci-
enti�c interpretation.

3.15 Increase of radon and thoron volumetric
activity at Kamchatka before the

catastrophic earthquake in Japan on March
11, 2011

Rulenko O.P.1, Kuzmin Yu.D.2

1 Institute of Volcanology and Seismology FEB RAS, Russia
2 Kamchatka Branch of Geophysical Survey RAS, Russia

The paper presents the results of measurements of radon Rn
and thoron Tn volumetric activity at Karymshina observation point
(52.8140N, 158.1050E) that is located in the area of Verkhnyaya-
Paratunka hydrothermal system in Kamchatka. From December 27,
2010 to May 20, 2011 the measurements were carried out in the 4-
meter deep dry perforated borehole and at the height of 5 cm above
the ground surface and 1 meter from the borehole pipe in a wooden
cabin. Atmospheric pressure, air temperature and relative humid-
ity in the cabin were measured by a climatic chamber of radiometer.
From January 25 to February 11 large increases of Rn and Tn values
relative to the background in the borehole were registered and from
February 8 to 19 the Rn and Tn values increased near the borehole
pipe. The increases of Rn and Tn values in the air occurred during
the changes in atmospheric pressure of synoptic scale and had highly
signi�cant negative correlation with these changes. These variations
of atmospheric pressure were absent during Rn and Tn disturbances
in the borehole. There were no other Rn and Tn disturbances in the
borehole and in the air near the borehole pipe within the period of
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measurements. Analysis of Ks >= 10.0 earthquakes occurred at the
distance of 200 km from Karymshina observation point revealed that
local seismicity did not increase during Rn and Tn disturbances. Rn
and Tn disturbances in the borehole appeared 44.7 days before the
earthquake on March 11, 2011 in Japan with magnitude of 9.0, the
epicenter of which was 2000 km from Karymshina observation point.
According to the data of Sobolev G.A. [Earth Physics, 2011. N 12.
P. 11-22], Petropavlovsk seismic observatory, that is 43 km from
Karymshina observation point, recorded repeatedly the increase of
intensity of low frequency seismic noise in a minute range of periods
1.5 month (45 days) before this earthquake.

So, we can assume that anomalous disturbances of radon and
thoron volumetric activity in the borehole could be associated with
the preparation of the catastrophic earthquake in Japan and the
increases of their activity in the air near the borehole resulted from
the decreases of the atmospheric pressure during cyclones.

3.16 Characteristics of the seismic process
within the statistical di�usion model of

plastic �ows

Sheremetyeva O.V., Popova A.V.

Institute of Cosmophysical Researches and Radio Wave
Propagation FEB RAS, Russia

Statistical model of plastic �ows on the example of the subduc-
tion zone of the Kuril-Kamchatka arch was developed according to
the data of Global CMT catalog for the period 1976�2005 (magni-
tude values 4-7, 50◦ − 60◦N, 156◦ − 166◦ E, 221 events), and the
basic characteristics of the �ows were determined on the basis of the
probabilistic approach to the seismic process.

Uncertainty conditions, that always exist in nature, determine
the probabilistic character of seismic processes. Spatial scale of the
region, in which seismogeodynamic process develops, in the case of
seismic non-catastrophic events, considerably exceeds the size of the
earthquake source and the radius of the in�uence area where the
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stress is dropping. Criterion of small increments is performed that's
why seismic events can be considered as weak �uctuations and that
allows us to apply di�usion approximation.

Presence of temporal and spatial relation between seismic events
de�nes, in general case, the seismic process as a non-local and non-
Markov stochastic process. These dependences are mathematically
expressed in the correlation of seismic events on temporal and spatial
scales, the choice of which is determined by environment character-
istics and the seismic process itself. The direction and the value of
a shift for each event determine the direction of plastic �ow. In the
development of plastic �ow model within di�usion approach in the
�rst approximation, scheme of stochastic wandering on states was
applied, that is a special case of Markov chains. For each chain, that
is a plastic �ow, average velocity, principal eigenvector of the �ow
and the parameters, characterizing the deviation from the principal
values, were de�ned.

3.17 Acoustic-electromagnetic radiation of the
lithosphere

Uvarov V.N., Isaev A.Yu., Pukhov V.M., Sannikov D.V.,
Mel'nikov A.N.

Institute of Cosmophysical Researches and Radio Wave
Propagation FEB RAS, Russia

To determine the relation of lithosphere geoacoustic emission
and its deformation-electromagnetic radiation, a synchronous reg-
istration of acoustic and electromagnetic signals was carried out
in September, 2011 at Karymshina station, where the level of an-
thropogenic noise is quite low and the level of microseismic activity
is high. Visual analysis of the obtained data showed, that for the
biggest bursts in the acoustic channel the manifestation of magnetic
�eld vertical component is observed in the signals, received from the
quadruple and dipole sensors. But clear manifestation of acoustic
emission was not detected by cross-correlation device due to big dif-
ference of signal structure in acoustic and electromagnetic channels.
Thus, a method was developed, which is based on calculation of
the number of electromagnetic signal extreme values occurrences in
time neighborhood of acoustic channel extreme value. The strongest
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was the relation of quadruple and acoustic channels, for which the
quadruple channel is 0.05 ms behind. The weaker was the relation
between the acoustic emission and dipole channel electromagnetic ra-
diation. This interaction appeared synchronously with acoustic, the
acoustic emission was 0.2 ms behind the electromagnetic radiation.
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