
Исследование взаимосвязи лунно-солнечных приливов с

электромагнитным слоем пограничного слоя атмосферы

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

Âëàäèìèðñêèé ãîñóäàðñòâåííûé óíèâåðñèòåò èìåíè À. Ã. è Í. Ã. Ñòîëåòîâûõ, Ðîññèÿ
grunsk@vlsu.ru

Îñóùåñòâëÿåòñÿ ìîíèòîðèíã ýëåêòðè÷åñêîãî è ãåîìàãíèòíîãî ïîëåé íà ðàçíåñåííûõ
â ïðîñòðàíñòâå ñòàíöèÿõ: ôèçè÷åñêèé ýêñïåðèìåíòàëüíûé ïîëèãîí ÂëÃÓ; ñòàíöèÿ íà îç.
Áàéêàë Èíñòèòóòà ñîëíå÷íî-çåìíîé ôèçèêè ÑÎ ÐÀÍ; ñòàíöèÿ â ï. Ïàðàòóíêà (Êàì÷àòêà),
Èíñòèòóò âóëêàíîëîãèè è ñåéñìîëîãèè ÄÂÎ ÐÀÍ; ñòàíöèÿ â ã. Îáíèíñê íà áàçå íàó÷íî
- ïðîèçâîäñòâåííîãî îáúåäèíåíèÿ �Òàéôóí�. Ñîçäàíèå ìíîãîïóíêòíîé ñèñòåìû ñèíõðîí-
íûõ ðåãèñòðàöèé ýëåêòðè÷åñêîãî è ãåîìàãíèòíîãî ïîëÿ ïîãðàíè÷íîãî ñëîÿ àòìîñôåðû ñ
ðàçíåñåíèåì â ïðîñòðàíñòâå íà äåñÿòêè è ñîòíè êèëîìåòðîâ ñèñòåì ðåãèñòðàöèè ïîçâîëÿ-
åò èññëåäîâàòü äîëãîïåðèîäè÷åñêèå ïðèëèâíûå âàðèàöèè ýëåêòðè÷åñêîãî è ãåîìàãíèòíîãî
ïîëÿ. Ïî ðåçóëüòàòàì ìîíèòîðèíãà ðàçíåñåííûõ â ïðîñòðàíñòâå ñòàíöèé ñîçäàþòñÿ áàçû
ýêñïåðèìåíòàëüíûõ äàííûõ.

Òàáëèöà 1. Êàòàëîã ëóííî-ñîëíå÷íûõ ïðèëèâîâ äëÿ èññëåäîâàíèÿ
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1 Ïðèëèâ Mf 0,089028 312,0117 9 Ïðèëèâ 2N2 1,938951 14,32610
2 Ïðèëèâ O1 1,075921 25,81767 10 Ïðèëèâ P1 1,154201 24,06667
3 Ïðèëèâ N2 2,195871 12,65000 11 Ïðèëèâ K1 1,160631 23,93334
4 Ïðèëèâ M2 2,237136 12,41667 12 Ïðèëèâ K2 2,321262 11,96667
5 Ïðèëèâ Q1 1,080148 25,71660 13 Ïðèëèâ S1 1,157407 24,00000
6 Ïðèëèâ M1 1,116808 24,87240 14 Ïðèëèâ S2 2,314814 12,00000
7 Ïðèëèâ J1 1,204344 23,06460 15 Ïðèëèâ S3 3,472222 8,00000
8 Ïðèëèâ OO1 1,462806 18,98930 16 Ïðèëèâ S4 4,629629 6,00000

Ðàçðàáîòàí ïðîãðàììíî - àíàëèòè÷åñêèé êîìïëåêñ äëÿ èññëåäîâàíèÿ ñòðóêòóðû ñèã-
íàëîâ â ñïåêòðàëüíîé è âðåìåííîé îáëàñòÿõ, âûçâàííûõ ãåîôèçè÷åñêèìè ïðîöåññàìè [1-5].
Îñíîâíàÿ öåëü â ðàçðàáîòêå òàêîãî êîìïëåêñà � èññëåäîâàíèå ñòðóêòóðû ñèãíàëîâ â ñïåê-
òðàëüíîé è âðåìåííîé îáëàñòÿõ, âûçâàííûõ ãåîôèçè÷åñêèìè â ýëåêòðè÷åñêîì è ãåîìàã-
íèòíîì ïîëå ïîãðàíè÷íîãî ñëîÿ àòìîñôåðû. Â èññëåäîâàíèÿõ âðåìåííûõ ðÿäîâ ïðèðîäíûõ
ÿâëåíèé äîñòàòî÷íî øèðîêî èñïîëüçóþòñÿ êàê ìåòîä ñïåêòðàëüíîãî àíàëèçà òàê è ìåòîäû,
îñíîâàííûå íà ïðåäñòàâëåíèÿõ ñèãíàëîâ â áàçèñàõ ñîáñòâåííûõ âåêòîðîâ êîâàðèàöèîííûõ
ìàòðèö. Ñîáñòâåííûå âåêòîðà ïîëíîñòüþ îïðåäåëÿþòñÿ êîâàðèàöèîííîé ìàòðèöåé âðå-
ìåííîãî ðÿäà è âûáðàííûì èññëåäîâàòåëåì èíòåðâàëîì àíàëèçà. Ñîáñòâåííûå âåêòîðà
îáðàçóþò îðòîíîðìèðîâàííûé áàçèñ, êàæäûé èç áàçèñíûõ âåêòîðîâ êîòîðîãî îïðåäåëÿåò
ñâîè ñâîéñòâà èññëåäóåìîãî ïðèðîäíîãî îáúåêòà. Ôîðìàëüíûé ëîãè÷åñêèé àíàëèç ñèòóà-
öèè ãîâîðèò çà òî, ÷òî åñëè ó ïðèðîäíîãî îáúåêòà åñòü íåêîòîðûå õàðàêòåðíûå ñâîéñòâà,
òî îíè äîëæíû áûòü ïðåäñòàâëåíû îïðåäåëåííîé ãðóïïîé áàçèñíûõ âåêòîðîâ. Ïîñêîëüêó
áàçèñ ñîáñòâåííûõ âåêòîðîâ îïðåäåëÿåòñÿ â õîäå èññëåäîâàíèÿ ñàìèì âðåìåííûì ðÿäîì,
à íå �ïðîèçâîëîì� èññëåäîâàòåëÿ, åñòü íàäåæäà íà òî, ÷òî â ñîáñòâåííûõ âåêòîðàõ áóäóò
�ñàìîâûðàæåíû� ñâîéñòâà èññëåäóåìîãî îáúåêòà [2].
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Êàæäûé èç ñîáñòâåííûõ âåêòîðîâ âíîñèò ñâîé îòíîñèòåëüíûé ýíåðãåòè÷åñêèé âêëàä
â àíàëèçèðóåìûé âðåìåííîé ðÿä, êîòîðûé îïðåäåëÿåòñÿ îòíîøåíèåì ñîáñòâåííîãî ÷èñ-
ëà ýòîãî âåêòîðà ê ñóììå âñåõ ñîáñòâåííûõ ÷èñåë. Òàêèì îáðàçîì, àíàëèç ñòðóêòóð ñîá-
ñòâåííûõ âåêòîðîâ, íåñóùèõ èíôîðìàöèþ î õàðàêòåðíûõ ñâîéñòâàõ ïðèðîäíîãî ÿâëåíèÿ,
ïîçâîëÿåò âûÿâëÿòü ïðèçíàêè ýòèõ õàðàêòåðíûõ ñâîéñòâ âíå çàâèñèìîñòè îò ýíåðãåòè÷å-
ñêîãî âêëàäà êîíêðåòíîãî ñîáñòâåííîãî âåêòîðà â èññëåäóåìûé âðåìåííîé ðÿä. Ïðèìåðû
ðåçóëüòàòîâ èññëåäîâàíèÿ ëóííûõ ïðèëèâîâ ñ ïîìîùüþ ÏÀÊ ïðåäñòàâëåíû íà ðèñ. 1-4.

Ðèñ. 1. Àìïëèòóäíûå ñïåêòðû è ïåðèîäîãðàììû, ñîîòâåòñòâóþùèå ïàðå ñîáñòâåííûõ âåê-
òîðîâ, îòîáðàííûõ ïî êðèòåðèþ ìàêñèìóìà êîýôôèöèåíòà êîððåëÿöèè ñ ãàðìîíè÷åñêèì
ñèãíàëîì ñ ÷àñòîòîé ïðèëèâà M1. Êîìïîíåíòà Ez ýëåêòðè÷åñêîãî ïîëÿ, ÂëÃÓ, 2003-2012

Îòíîøåíèå ñèãíàë/øóì íà ÷àñòîòàõ ëóííûõ ïðèëèâîâ (îòíîøåíèå ìàêñèìàëüíîãî çíà-
÷åíèÿ àìïëèòóäíîãî ñïåêòðà ó îòîáðàííûõ ñîáñòâåííûõ âåêòîðîâ ê åãî ñðåäíåìó çíà÷å-
íèþ) äëÿ êîìïîíåíòû Åz äëÿ ñòàíöèé ñ áîëüøèì âðåìåíåì ìîíèòîðèíãà (ïîëèãîí ÂëÃÓ,
Áàéêàë, Îáíèíñê, Âîåéêîâî, Âåðõíÿÿ Äóáðîâà, Äóøåòè) ñîñòàâëÿåò â ñðåäíåì 179- 267.

Ïî ðåçóëüòàòàì, ïîëó÷åííûì ñ ïîìîùüþ ÏÀÊ, îòíîøåíèå ñèãíàë/øóì íà ÷àñòîòàõ
ëóííûõ ïðèëèâîâ (îòíîøåíèå ìàêñèìàëüíîãî çíà÷åíèÿ àìïëèòóäíîãî ñïåêòðà ó îòîáðàí-
íûõ ñîáñòâåííûõ âåêòîðîâ ê åãî ñðåäíåìó çíà÷åíèþ) äëÿ êîìïîíåíòû Åz äëÿ ñòàíöèé ñ
áîëüøèì âðåìåíåì ìîíèòîðèíãà (ïîëèãîí ÂëÃÓ, Áàéêàë, Îáíèíñê) 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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Investigation of the interrelation of moon-solar tides with
electromagnetic layer of the atmosphere boundary layer

Grunskaya L. V., Efimov 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 (Kamchatka), Institute
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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 created to investigate the structure of signals in spectral and time domains
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 experimental ground, Baikal,
Obninsk, Voeikovo, Verkhnyaya Dubrova, Dusheti) is 179- 267 on the average.

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