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Èññëåäîâàíû ýôôåêòû ãåîìàãíèòíûõ áóðü â îêòÿáðå 2003 ã., íîÿáðå 2004 ã. è àïðåëå
2010 ã. â âàðèàöèÿõ íàïðÿæåííîñòè è ñïåêòðîâ ìîùíîñòè ýëåêòðè÷åñêîãî ïîëÿ â ïðèçåì-
íîé àòìîñôåðå íà Êàì÷àòêå â êîìïëåêñå ñ îäíîâðåìåííî íàáëþäàåìûìè ìåòåîðîëîãè÷å-
ñêèìè è ãåîôèçè÷åñêèìè ïàðàìåòðàìè. Èññëåäîâàíèÿ âëèÿíèÿ ñîëíå÷íîé è ãåîìàãíèòíîé
àêòèâíîñòåé íà êâàçèñòàòè÷åñêîå ýëåêòðè÷åñêîå ïîëå è ìåòåîðîëîãè÷åñêèå âåëè÷èíû â
ïðèçåìíîé àòìîñôåðå íà âûñîêèõ è ñðåäíèõ øèðîòàõ ïðîâîäÿòñÿ ñðàâíèòåëüíî äàâíî.
Ýòîìó âîïðîñó ïîñâÿùåíà äîâîëüíî îáøèðíàÿ ëèòåðàòóðà. Àíàëèç ðàáîò, âûïîëíåííûõ â
ïîñëåäíåå âðåìÿ, ïðèâåäåí â ðàáîòå [1], â êîòîðîé ïîêàçàíà ïðîòèâîðå÷èâîñòü ïîëó÷åííûõ
ðåçóëüòàòîâ è ïðåäëàãàåìûõ ìåõàíèçìîâ íàáëþäàåìûõ ýôôåêòîâ.

Ðåàêöèþ ýëåêòðè÷åñêèõ è ìåòåîðîëîãè÷åñêèõ ïðîöåññîâ â ïðèçåìíîé àòìîñôåðå íà
ìîùíóþ ãåîìàãíèòíóþ áóðþ öåëåñîîáðàçíî ðàññìàòðèâàòü ìåòîäîì íàëîæåííûõ ýïîõ â
êîìïëåêñå ñ ïðîöåññàìè, ïðîèñõîäÿùèìè íà Ñîëíöå è ó çåìíîé ïîâåðõíîñòè. Â ýòîé ñâÿçè
íà ðèñ.1 ïðèâåäåíû ðåçóëüòàòû íàáëþäåíèé ðàçëè÷íûõ ãåîôèçè÷åñêèõ è ìåòåîðîëîãè÷å-
ñêèõ âåëè÷èí â ïåðèîä ñ 21 ïî 31 îêòÿáðÿ 2003 ã.

Êðèâûå 1 � íàïðÿæåííîñòü êâàçèñòàòè÷åñêîãî ýëåêòðè÷åñêîãî ïîëÿ (Ez �êîìïîíåíòà),
èçìåðåííàÿ ïðèáîðîì �Ïîëå-2� ñ òî÷íîñòüþ 0,3 Â/ì è ñ äèñêðåòíîñòüþ ïî âðåìåíè 1 ìèí,
à òàêæå çíà÷åíèÿ Dst � èíäåêñà (íÒë), îïðåäåëåííûå ñ äèñêðåòíîñòüþ ïî âðåìåíè 1 ÷.

Êðèâûå 2 è 3 - ýëåêòðîïðîâîäíîñòè âîçäóõà, îáóñëîâëåííûå îòäåëüíî ïîëîæèòåëüíûìè
(λ+) è îòðèöàòåëüíûìè (λt) èîíàìè è èçìåðåííûå ïðèáîðîì �Ýëåêòðîïðîâîäíîñòü-2� (â
óñëîâíûõ åäèíèöà).

Êðèâûå 4-8 � ñîîòâåòñòâåííî, äàâëåíèå (Ð, ãÏà); òåìïåðàòóðà (Ò0Ñ); âëàæíîñòü (%)
âîçäóõà; îñàäêè è ñêîðîñòü âåòðà (V, ì/ñ), èçìåðåííûå ñ äèñêðåòíîñòüþ ïî âðåìåíè 10 ìèí
â îáñ. �Ïàðàòóíêà� öèôðîâûìè ìåòåîñòàíöèÿìè WS-2000 è WS-2300. Âûõîäíûå äàííûå ñ
íèõ ïîñòóïàþò â îáñåðâàòîðèþ ïî ðàäèîêàíàëó íà ÷àñòîòå 433 ÌÃö. Íà êðèâóþ 4 íàíåñåíà
äîïîëíèòåëüíî âåëè÷èíà ãîðèçîíòàëüíîé êîìïîíåíòû ãåîìàãíèòíîãî ïîëÿ (H), èçìåðåííàÿ
â îáñ. �Ïàðàòóíêà� ôåððîçîíäîâûì ìàãíèòîìåòðîì FRG-601G ñ òî÷íîñòüþ 0,01 íÒë è ñ
äèñêðåòíîñòüþ ïî âðåìåíè 1 ìèí (ïðàâàÿ îñü îðäèíàò).

Â ðàáîòå èñïîëüçîâàíû òàêæå äàííûå íàáëþäåíèé ñîñòîÿíèÿ îáëà÷íîñòè è îñàäêîâ íà
ìåñòíîé ìåòåîðîëîãè÷åñêîé ñòàíöèè. Ê ñîæàëåíèþ, â ýòîò ïåðèîä îòñóòñòâîâàëè ðåçóëü-
òàòû àêòèíîìåòðè÷åñêèõ èçìåðåíèé.

Êðèâàÿ 7 � òðåõ÷àñîâûå çíà÷åíèÿ Êp-èíäåêñà.
Êðèâàÿ 9 � ïîòîê ãàëàêòè÷åñêèõ êîñìè÷åñêèõ ëó÷åé (N - ÷èñëî ÷àñòèö/ìèí), èçìå-

ðåííûé íåéòðîííûì ìîíèòîðîì ñ äèñêðåòíîñòüþ ïî âðåìåíè 1 ìèí â îáñ. �Ñòåêîëüíûé�
ÈÊÈÐ ÄÂÎ ÐÀÍ.

Êðèâàÿ 10 � ïîñëåäîâàòåëüíîñòü ñîëíå÷íûõ âñïûøåê, èçìåðåííàÿ íà ñïóòíèêå GOES
�12 [http://goes.ngdc.noaa.gov/data/avg].
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Ðèñ. 1. Ñóòî÷íûå âàðèàöèè ýëåêòðîïðîâîäíîñòè âîçäóõà, íàïðÿæåííîñòè ýëåêòðè÷åñêîãî
ïîëÿ, ìåòåîðîëîãè÷åñêèõ, ãåîôèçè÷åñêèõ è ñîëíå÷íûõ âåëè÷èí â ïåðèîä 21-31 îêòÿáðÿ
2003 ã.
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Èññëåäîâàíèÿ ñóòî÷íûõ âàðèàöèé ýëåêòðîïðîâîäíîñòè âîçäóõà, íàïðÿæåííîñòè ýëåê-
òðè÷åñêîãî ïîëÿ è ìåòåîðîëîãè÷åñêèõ âåëè÷èí â ïðèçåìíîé àòìîñôåðå íà Êàì÷àòêå âî
âðåìÿ ñîëíå÷íûõ ñîáûòèé â îêòÿáðå 2003 ã. ïîêàçàëè ñëåäóþùåå [2]:

1. Ñóòî÷íûå âàðèàöèè ýëåêòðîïðîâîäíîñòè è ñîîòâåòñòâåííî íàïðÿæåííîñòè ýëåêòðè-
÷åñêîãî ïîëÿ ïðîÿâèëè ñèëüíóþ çàâèñèìîñòü îò òåìïåðàòóðû è âëàæíîñòè âîçäóõà.
Ýòîò âûâîä ñîâïàäàåò ñ ðàíåå èçâåñòíûìè ðåçóëüòàòàìè.

2. Îáíàðóæåíî óâåëè÷åíèå ýëåêòðîïðîâîäíîñòè âîçäóõà â òå÷åíèå äâóõ ñóòîê íàêàíóíå
ãåîìàãíèòíîé áóðè 29-30 îêòÿáðÿ â ðåçóëüòàòå äåéñòâèÿ ÑÊË è óìåíüøåíèå åå âî
âðåìÿ Ôîðáóø � ïîíèæåíèÿ ÃÊË ñ ñîîòâåòñòâóþùèì ðîñòîì íàïðÿæåííîñòè ýëåê-
òðè÷åñêîãî ïîëÿ.

3. Íàáëþäàåìîå àíîìàëüíîå ïîâûøåíèå òåìïåðàòóðû è âëàæíîñòè â ïðîöåññå ðàçâèòèÿ
ñîëíå÷íîé àêòèâíîñòè ïðèâåëî ê îáðàçîâàíèþ îáëàêîâ ðàçëè÷íîé ôîðìû, âêëþ÷àÿ
êó÷åâî-äîæäåâûå, ñîïðîâîæäàåìûå ëèâíÿìè è ãðîçîâûìè ïðîöåññàìè.

4. Ñîâïàäåíèå ïî âðåìåíè ïåðèîäîâ íàðóøåíèé ðåãóëÿðíûõ ìåòåîðîëîãè÷åñêèõ ïðîöåñ-
ñîâ ñ ïîñëåäîâàòåëüíîñòüþ ñèëüíûõ ñîëíå÷íûõ âñïûøåê, ñîïðîâîæäàåìûõ óñèëåíè-
åì èçëó÷åíèÿ â ïîëîñå áëèæíåãî óëüòðàôèîëåòà, âèäèìîé è èíôðàêðàñíîé ÷àñòåé
ñïåêòðà, ïîçâîëÿåò ðàññìàòðèâàòü èõ â êà÷åñòâå äîïîëíèòåëüíîãî ïðèòîêà òåïëîâîé
ýíåðãèè â íèæíþþ àòìîñôåðó.

5. Îáíàðóæåí îòðèöàòåëüíûé ñóòî÷íûé ïåðåïàä äàâëåíèÿ íà âòîðîé äåíü ïîñëå ãåî-
ìàãíèòíîé áóðè 29-30 îêòÿáðÿ.

6. Âñå ïåðå÷èñëåííûå âûøå âûâîäû ñîâïàäàþò ñ ðåçóëüòàòàìè ïîäîáíîãî àíàëèçà ñîë-
íå÷íûõ ñîáûòèé â íîÿáðå 2004 ã. [1].

Èññëåäîâàíèÿ âàðèàöèé íàïðÿæåííîñòè è ñïåêòðîâ ìîùíîñòè êâàçèñòàòè÷åñêîãî ýëåê-
òðè÷åñêîãî ïîëÿ è ìåòåîðîëîãè÷åñêèõ âåëè÷èí â ïðèçåìíîé àòìîñôåðå íà Êàì÷àòêå âî
âðåìÿ ñîëíå÷íûõ ñîáûòèé â íîÿáðå 2004 ã. ïîêàçàëè ñëåäóþùåå [1]:

1. Ïîñëåäîâàòåëüíîñòü ñèëüíûõ ñîëíå÷íûõ âñïûøåê, ñîïðîâîæäàåìûõ óñèëåíèåì èçëó-
÷åíèÿ â îïòè÷åñêîì äèàïàçîíå ÝÌÈ Ñîëíöà, ñîïðîâîæäàëàñü àíîìàëüíûì ïîâûøå-
íèåì òåìïåðàòóðû è âëàæíîñòè àòìîñôåðû, ÷òî ïðèâåëî ê âîçáóæäåíèþ àíîìàëüíî
ìîùíûõ ãðîçîâûõ ïðîöåññîâ âî âðåìÿ ãåîìàãíèòíîé áóðè 8 íîÿáðÿ.

2. Îáðàçîâàíèå îáëà÷íîñòè è îñàäêîâ ñ ìîìåíòà ñîëíå÷íîé âñïûøêè 6 íîÿáðÿ ïðèâåëî ê
ïîíèæåíèþ îáùåãî ôîíîâîãî óðîâíÿ ýëåêòðè÷åñêîãî ïîëÿ ïî ñðàâíåíèþ ñ óñëîâèÿìè
�õîðîøåé ïîãîäû�.

3. Îáíàðóæåíî óñèëåíèå íàïðÿæåííîñòè è èíòåíñèâíîñòè ñïåêòðîâ ìîùíîñòè ýëåêòðè-
÷åñêîãî ïîëÿ íàêàíóíå ãåîìàãíèòíîé áóðè 10 íîÿáðÿ ñ ïîñëåäóþùèì îñëàáëåíèåì
ýòèõ âåëè÷èí â äåíü áóðè. Êà÷åñòâåííî ýòîò ýôôåêò ìîæåò áûòü ñâÿçàí ñ äåéñòâèåì
êîñìè÷åñêèõ ëó÷åé íà òîêè ãëîáàëüíîé ýëåêòðè÷åñêîé öåïè, êîòîðûå ñïîñîáíû èçìå-
íèòü èîíèçàöèþ àòìîñôåðû íà ðàçëè÷íûõ ó÷àñòêàõ ýòîé öåïè (ñîëíå÷íûå ïðîòîíû
íà âûñîòàõ ∼ 50 êì, à ÃÊË íà âûñîòàõ ∼15-20 êì).

4. Âî âðåìÿ Ôîðáóø-ýôôåêòà íàáëþäàåòñÿ îäíîâðåìåííîå óñèëåíèå èíòåíñèâíîñòè àò-
ìîñôåðíûõ âîëí ïëàíåòàðíîãî ìàñøòàáà (T ∼ 48 ÷) â ñïåêòðàõ ìîùíîñòè ÃÊË è
ýëåêòðè÷åñêîãî ïîëÿ.
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5. Â ñïîêîéíûõ ãåîìàãíèòíûõ óñëîâèÿõ íàèáîëüøåå âëèÿíèå íà ýëåêòðè÷åñêîå ïîëå â
ïðèçåìíîé àòìîñôåðå îêàçûâàþò âàðèàöèè âëàæíîñòè àòìîñôåðû, óñèëèâàÿ êîìïî-
íåíòó â åãî ñïåêòðå ñ ïåðèîäîì T ∼24 ÷.

6. Îáíàðóæåí îòðèöàòåëüíûé ñóòî÷íûé ïåðåïàä àòìîñôåðíîãî äàâëåíèÿ íà âòîðîé
äåíü ïîñëå îáåèõ ãåîìàãíèòíûõ áóðü, ïðè÷èíà êîòîðîãî íåÿñíà.

7. Ñîâïàäåíèå ïî âðåìåíè íà÷àëà àêòèâíîé ôàçû íà Ñîëíöå ñ íàðóøåíèåì ðåãóëÿðíûõ
ìåòåîðîëîãè÷åñêèõ ïðîöåññîâ â íèæíåé àòìîñôåðå ïîçâîëèëî ïðåäïîëîæèòü, ÷òî ýòè
ýôôåêòû îáóñëîâëåíû òåïëîâûìè âñïûøêàìè â îïòè÷åñêîì äèàïàçîíå âîëíîâîãî
èçëó÷åíèÿ Ñîëíöà.

Âîçäåéñòâèå ìàãíèòíîé áóðè íà ýëåêòðè÷åñêîå ñîñòîÿíèå ïðèçåìíîãî ñëîÿ âîçäóõà âî âðå-
ìÿ ìàãíèòíîé áóðè 5 àïðåëÿ 2010 ã. ïðîÿâëÿåòñÿ â òð¼õ ýôôåêòàõ [3]:

1. Ðåçêîå ïàäåíèå ïîòîêà ãàëàêòè÷åñêèõ êîñìè÷åñêèõ ëó÷åé, âûçâàííîå ñîëíå÷íûì âåò-
ðîì. Ýôôåêò ïðèâåë ê óâåëè÷åíèþ óðîâíÿ ýëåêòðè÷åñêîãî ïîëÿ ñ 25 Â/ì äî 50 Â/ì.
Îí íà÷àëñÿ çà 4 ÷àñà äî âíåçàïíîãî íà÷àëà ìàãíèòíîé áóðè è ïðîäëèëñÿ îêîëî 20
÷àñîâ.

2. Íàáëþäàëèñü áîëüøèå îñöèëëÿöèè òîêà ïðîâîäèìîñòè, ñîâïàäàþùèå ñ íà÷àëîì ìàã-
íèòíîé áóðè. Òàêèå âîçìóùåíèÿ, âîçìîæíî, âûçâàíû èíäóêöèîííûìè ïðîöåññàìè.
Äëèòåëüíîñòü ýòîãî ïðîöåññà áûëà îêîëî 2 ÷àñîâ.

3. Óâåëè÷åíèå êîýôôèöèåíòà óíèïîëÿðíîñòè èîíîâ â àòìîñôåðå áûëà âûçâàíà èçáûò-
êîì ïîëîæèòåëüíî çàðÿæåííûõ ÷àñòèö. Ýôôåêò ïðîèçîøåë ÷åðåç 8 ÷àñîâ ïîñëå íà-
÷àëà ìàãíèòíîé áóðè è äëèëñÿ îêîëî 13 ÷àñîâ.
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During geomagnetic disturbances the following effects has been determined: decrease of air
electroconductivity is associated with the reduction of galactic cosmic ray flow, one of the main
air ionizers; sudden storm beginning caused inductive effects in electric fields; on the following
stages of a storm, a significant 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 se-
quence of solar flares accompanied by radiation increase in ultraviolet close band, visible and
infrared spectrum parts, allow us to consider them as a source of additional energy inflow to the
lower atmosphere. Increase of electric field power spectrum intensity before a storm followed by
a decrease on the storm day was discovered. Probably, these effects are associated with cosmic
ray effects on global electric circuit current. It has been shown, that in electric field power
spectrum, Forbush effect also manifests itself in component increase with the period of 48 h.
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