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Íåïðåðûâíàÿ çàïèñü òðåõ íåçàâèñèìûõ ïàðàìåòðîâ âåêòîðà ìàãíèòíîãî ïîëÿ â ìàã-
íèòíîé îáñåðâàòîðèè äàåò íàèáîëåå ïîëíóþ è äîñòîâåðíóþ èíôîðìàöèþ îá èçìåíåíèÿõ âî
âðåìåíè ëþáîãî èç ñåìè ýëåìåíòîâ çåìíîãî ìàãíèòèçìà: ñêëîíåíèÿ (D) è íàêëîíåíèÿ (I),
ãîðèçîíòàëüíîé (H), ñåâåðíîé (X), âîñòî÷íîé (Y) è âåðòèêàëüíîé (Z) ñîñòàâëÿþùèõ, à òàê-
æå ìîäóëÿ âåêòîðà ìàãíèòíîãî ïîëÿ (T). Âñå ýòè ïàðàìåòðû ìàãíèòíîãî ïîëÿ ìû ìîæåì
îäíîçíà÷íî ñâÿçàòü ñ ïàðàìåòðàìè îäíîãî äèïîëÿ, ðàñïîëîæåííîãî íà ëþáîì ðàññòîÿíèè
(R) îò òî÷êè èçìåðåíèÿ, íî îïðåäåëåííûì îáðàçîì îðèåíòèðîâàííîãî è èìåþùåãî îïðå-
äåëåííûé ìàãíèòíûé ìîìåíò (Ì). Èçìåíåíèåì îðèåíòàöèè è ìàãíèòíîãî ìîìåíòà ýòîãî
äèïîëÿ ìîæíî îïèñàòü ìåíÿþùèåñÿ âî âðåìåíè ïàðàìåòðû ìàãíèòíîãî ïîëÿ. Íî åäèíîãî
äàæå äëÿ äâóõ òî÷åê äèïîëÿ ìîæåò è íå ñóùåñòâîâàòü.

Ñîïîñòàâëåíèå ïàðàìåòðîâ ìàãíèòíîãî ïîëÿ â ðàçíûõ òî÷êàõ è â ðàçíîå âðåìÿ çàòðóä-
íåíî òåì îáñòîÿòåëüñòâîì, ÷òî çíà÷åíèå òàê íàçûâàåìûõ �ñèëîâûõ� ýëåìåíòîâ çåìíîãî
ìàãíåòèçìà (H,X,Y,Z,T) èçìåíÿþòñÿ íå òîëüêî ïðè èçìåíåíèè ìàãíèòíîãî ìîìåíòà äèïî-
ëÿ, íî è ïðè èçìåíåíèè åãî îðèåíòàöèè. Ïîýòîìó âñòðå÷àþòñÿ, õîòÿ è íå ÷àñòî, ñèòóàöèè,
êîãäà èçìåíåíèÿ âåëè÷èí Ò è Ì èìåþò ïðîòèâîïîëîæíûé çíàê.

Ðèñ. 1.

Íà ðèñ.1 çàìåòíî, ÷òî â ïîñëåäíèå ãîäû âåëè÷èíà ìàãíèòíîãî ïîëÿ â îáñåðâàòîðèè Íî-
âîñèáèðñê âîçðàñòàåò ñî ñêîðîñòüþ 3-5% çà ñòîëåòèå, à ìàãíèòíûé ìîìåíò äèïîëÿ óáûâàåò
ñî ñêîðîñòüþ 1-2% çà ñòîëåòèå. Ïðîòèâîïîëîæíûé õàðàêòåð èçìåíåíèÿ Ì è Ò íàáëþäàëñÿ
çäåñü òàêæå â 1974-1978 è â 1988-1992 ãîäó.

Åäèíèöû, â êîòîðûõ îòðàæåíî íà ýòîì è ïîñëåäóþùèõ ãðàôèêàõ èçìåíåíèå ìàãíèò-
íîãî ìîìåíòà è ìîäóëÿ ìàãíèòíîãî ïîëÿ ( % çà ñòîëåòèå ) âûáðàíû íå ñëó÷àéíî: èìåííî
â òàêèõ åäèíèöàõ ÷àùå âñåãî ïóáëèêóþòñÿ ñâåäåíèÿ îá óìåíüøåíèè �ñðåäíåãî� ìàãíèòíî-
ãî ìîìåíòà Çåìëè çà âðåìÿ èíñòðóìåíòàëüíûõ íàáëþäåíèé. Íî âîïðîñ î òîì, èç êàêèõ
�ðåãèîíàëüíûõ� òåíäåíöèé ñêëàäûâàåòñÿ ýòî �ãëîáàëüíîå óìåíüøåíèå� è íàñêîëüêî êîð-
ðåêòíà çàäà÷à åãî ïîëó÷åíèÿ, îáû÷íî íå ðàññìàòðèâàåòñÿ. Õîòÿ íåîáõîäèìî îòìåòèòü, ÷òî
äëÿ èçó÷åíèÿ èìåííî ýòèõ âîïðîñîâ åùå â íà÷àëå 20-ãî âåêà àìåðèêàíñêèì ãåîôèçèêîì
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Ë.À.Áàóýðîì áûëî ïðåäëîæåíî èñïîëüçîâàòü âåëè÷èíó G, ñâÿçàííóþ ñ ìàãíèòíûì ìî-
ìåíòîì äèïîëÿ (Ì) è ðàññòîÿíèåì äî íåãî (R) ïðîñòûì ñîîòíîøåíèåì: M=G*R�3 /1/.
Áàóýð íàçâàë G �ëîêàëüíîé ìàãíèòíîé ïîñòîÿííîé�, íî âîçìîæíî ïî ïðè÷èíå íåïîíÿòîãî
èëè íå ïðèíÿòîãî íåêîòîðûìè êîëëåãàìè íàçâàíèÿ ýòà õàðàêòåðèñòèêà ìàãíèòíîãî ïîëÿ
íå ïîëó÷èëà øèðîêîãî ïðèìåíåíèÿ, õîòÿ îòäåëüíûå èññëåäîâàòåëè è îáðàùàëèñü ê íåé
äëÿ ðåøåíèÿ êîíêðåòíûõ âîïðîñîâ /2,3/. �Ïîñòîÿíñòâî� G îçíà÷àåò åå íåèçìåííîñòü ïðè
ëþáîì èçìåíåíèè îðèåíòàöèè äèïîëÿ. Òî åñòü äëÿ ìîäåëè åäèíîãî öåíòðàëüíîãî äèïîëÿ
ýòà âåëè÷èíà äîëæíà çàâèñåòü òîëüêî îò ðàññòîÿíèÿ äî ýòîãî äèïîëÿ è åãî ìàãíèòíîãî
ìîìåíòà.

Äëÿ ðàñ÷åòà âåëè÷èíû G è ñðàâíåíèÿ õàðàêòåðà èçìåíåíèÿ ìàãíèòíîãî ìîìåíòà â
ðàçíûõ ðåãèîíàõ ìû ïîëüçîâàëèñü äàííûìè î ñðåäíåãîäîâûõ çíà÷åíèÿõ èçìåðÿåìûõ â
îáñåðâàòîðèÿõ ýëåìåíòîâ çåìíîãî ìàãíèòèçìà ñ ñàéòà http://geomag.org è èìåþùèìèñÿ â
íàøåì ðàñïîðÿæåíèè êàòàëîãàìè.

Ðèñ. 2.

Íà ðèñ.2 âèäíî, ÷òî ìàãíèòíûé ìîìåíò ïî äàííûì îáñåðâàòîðèè Âàññîðàñ (Áðàçèëèÿ)
óáûâàåò çà ïîñëåäíèå äåñÿòèëåòèÿ ñî ñêîðîñòÿìè, äîñòèãàþùèìè 30 è áîëåå ïðîöåíòîâ
çà ñòîëåòèå è çíà÷èòåëüíî ïðåâûøàþùèìè ñêîðîñòü óìåíüøåíèÿ âåëè÷èíû ìàãíèòíîãî
ïîëÿ.

Îáñåðâàòîðèè ñ äëèííûìè ðÿäàìè íàáëþäåíèé ïîêàçûâàþò, ÷òî ñêîðîñòü èçìåíåíèÿ
ìàãíèòíîãî ìîìåíòà (Vì) ïîäâåðæåíû âåêîâûì âàðèàöèÿì ñ õàðàêòåðíûìè âðåìåíàìè,
áëèçêèìè ê âðåìåíàì ñàìûõ çíà÷èòåëüíûõ ïî àìïëèòóäå 60-ëåòíèõ âåêîâûõ âàðèàöèé
âåëè÷èíû ìàãíèòíîãî ïîëÿ.

Ðèñ. 3.
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Íà ðèñ.3 ïðîñëåæèâàåòñÿ öèêëè÷åñêèé õàðàêòåð èçìåíåíèÿ ìàãíèòíûõ ïàðàìåòðîâ â
îáñåðâàòîðèè Ñàíêò - Ïåòåðáóðã. Ðàçðûâû êðèâûõ ñâÿçàíû ñ ïåðåíîñîì îáñåðâàòîðèè è
èçìåíåíèåì áàçèñíûõ çíà÷åíèé.

Ãëîáàëüíûå ïðîñòðàíñòâåííûå íåîäíîðîäíîñòè è âåêîâûõ âàðèàöèè óãëîâûõ (D,I) è
òàê íàçûâàåìûõ �ñèëîâûõ� (H,X,Y,Z,T) ýëåìåíòîâ çåìíîãî ìàãíèòèçìà èçó÷àþòñÿ äîñòà-
òî÷íî èíòåíñèâíî. ×òî æå êàñàåòñÿ ãëîáàëüíûõ ïðîñòðàíñòâåííî-âðåìåííûõ íåîäíîðîä-
íîñòåé âåëè÷èíû G, â ïîëíîì ñìûñëå ñëîâà ñèëîâîé õàðàêòåðèñòèêîé ìàãíèòíîãî ïîëÿ
â ëþáîé òî÷êå çåìíîé ïîâåðõíîñòè, çàâèñÿùåé íå îò îðèåíòàöèè äèïîëÿ, à òîëüêî îò åãî
ìàãíèòíîãî ìîìåíòà, òî ñî âðåìåí Áàóýðà èçó÷åíèþ ýòèõ íåîäíîðîäíîñòåé ëèøü èçðåäêà
ïðèäàâàëîñü êàêîå-òî çíà÷åíèå /4/.

Ìåæäó òåì, íàëè÷èå â íàñòîÿùåå âðåìÿ äâóõ îò÷åòëèâûõ ãëîáàëüíûõ îñîáåííîñòåé ëî-
êàëüíîé ìàãíèòíîé ïîñòîÿííîé ( ìàêñèìóìà ñ ýïèöåíòðîì â ðàéîíå Áåíãàëüñêîãî çàëèâà è
ìèíèìóìà ñ ýïèöåíòðîì â Êàïñêîé êîòëîâèíå ) ñâèäåòåëüñòâóåò, ê ïðèìåðó, î áåñïåðñïåê-
òèâíîñòè ïîèñêà �îïòèìàëüíîãî� åäèíîãî äëÿ Çåìëè ñìåùåííîãî äèïîëÿ. Ïðè ñóùåñòâåí-
íîì, â ñðàâíåíèè ñ ðàçëè÷èåì â ýêâàòîðèàëüíîì è ïîëÿðíîì ðàäèóñàõ, ñìåùåíèè åäèíîãî
äèïîëÿ îò öåíòðà Çåìëè, ðàññòîÿíèå ìåæäó ìàêñèìóìîì G ( â áëèæàéøåé ê äèïîëþ òî÷êå
) è ìèíèìóìîì G ( â íàèáîëåå óäàëåííîé îò äèïîëÿ òî÷êå ) äîëæíî ðàâíÿòüñÿ 180 ãðà-
äóñàì äóãè áîëüøîãî êðóãà. Íî â äåéñòâèòåëüíîñòè ðàññòîÿíèå ìåæäó óêàçàííûìè âûøå
îáëàñòÿìè ñ ìàêñèìàëüíûì è ìèíèìàëüíûì çíà÷åíèåì G íå ïðåâûøàåò 100 ãðàäóñîâ. Â
òî æå âðåìÿ, ðàçáðîñ â çíà÷åíèÿõ âåëè÷èíû G ñëèøêîì âåëèê ( 41 000 nT è 15 000 nT
), ÷òîáû ìîæíî áûëî îáúÿñíèòü åãî ôîðìîé è ðåëüåôîì çåìíîé ïîâåðõíîñòè â ðàìêàõ
ìîäåëè åäèíîãî öåíòðàëüíîãî äèïîëÿ.

Ðèñ. 4.

Äëÿ îáñåðâàòîðèé Âàëåíñèÿ ( Èðëàíäèÿ ) è Ñàíêò � Ïåòåðáóðã ìîæíî îòìåòèòü êàê
îáùèå ÷åðòû â õîäå êðèâûõ Vì â îäíè è òå æå ãîäû, òàê è íåêîòîðûå îòëè÷èÿ, ÷òî ãîâîðèò
î âîçìîæíîé íåêîððåêòíîñòè â ñëó÷àå îñðåäíåíèÿ äàæå ïðè íå î÷åíü áîëüøîé óäàëåííîñòè
òî÷åê. Ýòî êàñàåòñÿ íå â ìåíüøåé ñòåïåíè è âðåìåííîãî îñðåäíåíèÿ.
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Peculiarities of the Earth magnetic moment change according to the
observations at different points of the Earth surface

Semakov N.N.
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Estimations of local magnetic constant in di�erent regions during one epoch and of magnetic
moment change rate during magnetic observatory operation with long observation series have
been carried 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 characteristics 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 farthest 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 characteristic time of about 60-100 years.
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