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Ñòàòèñòè÷í³ õàðàêòåðèñòèêè ãåîìàãí³òíèõ áóð 
ó 24-ìó öèêë³ ñîíÿ÷íî¿ àêòèâíîñò³

Ó äàíèé ÷àñ ïðîáëåìà ãåîêîñì³÷íèõ áóð ³ ¿õí³õ ñêëàäîâèõ — ãåî -
ìàãí³òíèõ áóð — íàëåæèòü äî íàéâàæëèâ³øèõ ïðîáëåì ñîíÿ÷íî-
çåìíî¿ ô³çèêè òà êîñì³÷íî¿ ãåîô³çèêè. Îñâîºííÿ ãåîêîñìîñó òà éîãî
âèêîðèñòàííÿ äëÿ ïîòðåá öèâ³ë³çàö³¿ ïðèçâåëî äî òîãî, ùî ¿¿ æèòòÿ
âñå á³ëüøå çàëåæèòü â³ä ïðîÿâ³â ñîíÿ÷íî-çåìíèõ ïðîöåñ³â, ñòàíó
àòìîñôåðíî-êîñì³÷íî¿ ïîãîäè òà íàçåìíî-êîñì³÷íèõ ñèñòåì ð³çíîãî
ïðèçíà÷åííÿ. Ùî ðîçâèíåí³øîþ â òåõíîëîã³÷íîìó â³äíîøåíí³ ñòàº
íàøà öèâ³ë³çàö³ÿ, òî âðàçëèâ³øîþ âîíà ñòàº äî ïðîöåñ³â, ÿê³ ïðî -
ò³êàþòü íà Ñîíö³, äî ïðîÿâ³â ñîíÿ÷íî-çåìíèõ çâ’ÿçê³â òà âàð³àö³é àò -
ìîñôåðíî-êîñì³÷íî¿ ïîãîäè. Ö³ îáñòàâèíè çóìîâëþþòü àêòóàëü -
í³ñòü, íåìèíóùó íàóêîâó òà ïðàêòè÷íó çíà÷óù³ñòü äîñë³äæåíü ñî -
íÿ÷íî-çåìíèõ ïðîöåñ³â ³ ¿õí³õ íàñë³äê³â. Ãåîêîñì³÷í³ (ãåîìàãí³òí³) áóð³
ìîæóòü ñóïðîâîäæóâàòèñÿ çì³íîþ ïàðàìåòð³â àòìîñôåðè òà ãåî -
êîñìîñó, ãàëüìóâàííÿì êîñì³÷íèõ àïàðàò³â, à òàêîæ âïëèâîì êîñì³÷ -
íîãî âèïðîì³íþâàííÿ, ÿêå ïîñèëþºòüñÿ ó ïðîöåñ³ ïðîò³êàííÿ áóð, íà
åëåêòðîííå îáëàäíàííÿ òà åê³ïàæ³ êîñì³÷íèõ àïàðàò³â ³ ë³òàê³â,
ïîðóøåííÿìè óìîâ ïîøèðåííÿ ðàä³îõâèëü ³ ðàä³îêàíàë³â ðàä³îçâ’ÿçêó,
ðàä³îíàâ³ãàö³¿, ðàä³îëîêàö³¿, ðàä³îïåëåíãàö³¿, ðàä³îàñòðîíîì³¿ òà äèñ -
òàí ö³éíîãî ðàä³îçîíäóâàííÿ, ³íäóêóâàííÿì åëåêòðè÷íèõ ñòðóì³â â
ËÅÏ, êàáåëüíèõ ë³í³ÿõ, òðóáîïðîâîäàõ ³ àâòîìàòèçîâàíèõ ñèñòåìàõ
çàë³çíèöü, à òàêîæ âïëèâîì íà ïîãîäî- òà êë³ìàòîóòâîðþâàëüí³ ñèñ -
òåìè. Êð³ì äîñë³äæåííÿ ô³çè÷íèõ åôåêò³â îêðåìèõ ãåîìàãí³òíèõ áóð, 
ñòàíîâèòü ³íòåðåñ ñòàòèñòè÷íèé àíàë³ç ïàðàìåòð³â ñîíÿ÷íîãî â³ò -
ðó, ì³æïëàíåòíîãî ìàãí³òíîãî ïîëÿ òà ãåîìàãí³òíèõ áóð çà òðèâàë³
ïðîì³æêè ÷àñó. Ìåòîþ ö³º¿ ðîáîòè º ñòàòèñòè÷íèé àíàë³ç ïàðà -
ìåòð³â çáóðåíîãî ñîíÿ÷íèìè áóðÿìè ñîíÿ÷íîãî â³òðó, ì³æïëàíåòíîãî
ìàãí³òíîãî ïîëÿ òà ³íäåêñ³â ãåîìàãí³òíî¿ àêòèâíîñò³ ï³ä ÷àñ 24-ãî
öèêëó ñîíÿ÷íî¿ àêòèâíîñò³ (2009—2020 ðð.). Îö³íåíî îñíîâí³ ñòàòèñ -
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òè÷í³ õàðàêòåðèñòèêè çáóðåíèõ ïàðàìåòð³â ñîíÿ÷íîãî â³òðó, â³äïî -
â³äàëüíèõ çà âèíèêíåííÿ ãåîìàãí³òíèõ áóð (âñüîãî 153 áóð³) ó 24-ìó
öèêë³ ñîíÿ÷íî¿ àêòèâíîñò³. Îö³íåíî îñíîâí³ ñòàòèñòè÷í³ õàðàêòå -
ðèñ òèêè êîìïîíåíò³â çáóðåíîãî ì³æïëàíåòíîãî ìàãí³òíîãî ïîëÿ.
Îòðèìàíî îñíîâí³ ñòàòèñòè÷í³ õàðàêòåðèñòèêè ³íäåêñ³â ãåîìàãí³ò -
íîãî ïîëÿ. Ìàãí³òíà îáñòàíîâêà ó 24-ìó öèêë³ ñîíÿ÷íî¿ àêòèâíîñò³
áóëà ñïîê³éí³øîþ, í³æ ó 23-ìó öèêë³.
Êëþ÷îâ³ ñëîâà: ãåîìàãí³òíà áóðÿ, ñòàòèñòèêà áóð, öèêëè ñîíÿ÷íî¿
àêòèâíîñò³, ñîíÿ÷íèé â³òåð, ì³æïëàíåòíå ìàãí³òíå ïîëå, ³íäåêñ ãåî -
ìàãí³òíî¿ àêòèâíîñò³, ã³ñòîãðàìà

Âñòóï. Ó äàíèé ÷àñ ïðîáëåìà ãåîêîñì³÷íèõ áóð òà ¿õí³õ ñêëàäîâèõ —
ãåîìàãí³òíèõ áóð — íàëåæèòü äî íàéâàæëèâ³øèõ ïðîáëåì ñîíÿ÷ íî-
çåìíî¿ ô³çèêè òà êîñì³÷íî¿ ãåîô³çèêè [4, 5, 12, 22].

Îñâîºííÿ ãåîêîñìîñó òà éîãî âèêîðèñòàííÿ äëÿ ïîòðåá öèâ³ë³çàö³¿
ïðèçâåëî äî òîãî, ùî ¿¿ æèòòÿ âñå á³ëüøå çàëåæèòü â³ä ïðîÿâ³â ñî íÿ÷ -
íî-çåìíèõ ïðîöåñ³â, ñòàíó àòìîñôåðíî-êîñì³÷íî¿ ïîãîäè òà íàçåìíî-
êîñì³÷íèõ ñèñòåì ð³çíîãî ïðèçíà÷åííÿ [12]. Ùî ðîçâèíåí³øîþ òåõ íî -
ëîã³÷íî ñòàº íàøà öèâ³ë³çàö³ÿ, òî âðàçëèâ³øîþ ñòàº âîíà äî ïðîöåñ³â,
ùî ïðîò³êàþòü íà Ñîíö³, äî ïðîÿâ³â ñîíÿ÷íî-çåìíèõ çâ’ÿçê³â òà âà -
ð³àö³é àòìîñôåðíî-êîñì³÷íî¿ ïîãîäè. Ö³ îáñòàâèíè çóìîâëþþòü àêòó -
àëüí³ñòü, íåìèíóùó íàóêîâó òà ïðàêòè÷íó çíà÷óù³ñòü äîñë³äæåíü ñî -
íÿ÷ íî-çåìíèõ ïðîöåñ³â ³ ¿õí³õ íàñë³äê³â [4, 5, 7—11, 13—22].

Ãåîìàãí³òí³ áóð³ âèâ÷àþòüñÿ â ðàìêàõ ö³ëî¿ íèçêè ì³æíàðîäíèõ ³
íàö³îíàëüíèõ ïðîãðàì ³ ïðîºêò³â, ñåðåä ÿêèõ STEP (So lar-Ter res trial
En ergy Pro gram), CE DAR (Cou pling, Energetics, and Dy nam ics of At mo -
spheric Re gions), NSWP (Na tional Space Weather Pro gram), ISTP (In ter -
na tional So lar-Ter res trial Phys ics Pro gram) òà ³í. Ö³ ïðîãðàìè òà ïðîºêòè
îð³ºíòîâàíî íà âñåá³÷íå âèâ÷åííÿ ñîíÿ÷íî-çåìíèõ çâ’ÿçê³â, ãåîêîñì³÷ -
íèõ ³ ãåîìàãí³òíèõ áóð, ¿õíº ìîäåëþâàííÿ òà ïðîãíîçóâàííÿ.

Ãåîêîñì³÷í³ (ãåîìàãí³òí³) áóð³ ìîæóòü ñóïðîâîäæóâàòèñÿ çì³íîþ
ïàðàìåòð³â àòìîñôåðè òà ãåîêîñìîñó, îðá³ò êîñì³÷íèõ àïàðàò³â, à òà -
êîæ âïëèâó êîñì³÷íîãî âèïðîì³íþâàííÿ, ÿêå ïîñèëþºòüñÿ ï³ä ÷àñ
ïðî ò³êàííÿ ãåîêîñì³÷íî¿ áóð³, íà åëåêòðîííå îáëàäíàííÿ òà åê³ïàæ³
êîñì³÷íèõ àïàðàò³â ³ ë³òàê³â, ïîðóøåííÿìè óìîâ ïîøèðåííÿ ðàä³î -
õâèëü ³ ðàä³îêàíàë³â ðàä³îçâ’ÿçêó, ðàä³îíàâ³ãàö³¿, ðàä³îëîêàö³¿, ðàä³î -
ïå ëåíãàö³¿, ðàä³îàñòðîíîì³¿ òà äèñòàíö³éíîãî ðàä³îçîíäóâàííÿ, ³íäó -
êó âàííÿì åëåêòðè÷íèõ ñòðóì³â â ËÅÏ, êàáåëüíèõ ë³í³ÿõ, òðóáîïðî -
âîäàõ ³ àâòîìàòèçîâàíèõ çàñîáàõ çàë³çíèöü, à òàêîæ âïëèâîì íà ïî -
ãîäî- òà êë³ìàòîóòâîðþâàëüí³ ñèñòåìè.

Äîñë³äæåííþ ïðîÿâ³â ìàãí³òíèõ áóð â àòìîñôåð³ òà ãåîêîñìîñ³
ïðèñâÿ÷åíî âåëèêó ê³ëüê³ñòü íàóêîâèõ ðîá³ò. Îäí³ºþ ç ïåðøèõ º ðîáî -
òà [6]. Îãëÿä åôåêò³â ãåîìàãí³òíèõ áóð çðîáëåíî ó ðîáîòàõ [2, 3, 9, 10,
20]. Ñòàòèñòèêà ìàãí³òíèõ áóð äîñë³äæóºòüñÿ ó ðîáîòàõ [2, 3, 24, 25].

Êð³ì îïèñàíèõ ô³çè÷íèõ åôåêò³â îêðåìèõ ãåîìàãí³òíèõ áóð, íàÿâ -
íèõ ó âåëèê³é ê³ëüêîñò³ íàóêîâèõ ñòàòåé (äèâ., íàïðèêëàä, ðîáîòè [1,
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18, 19, 21, 26, 27]), ñòàíîâèòü ³íòåðåñ ñòàòèñòè÷íèé àíàë³ç ïàðàìåòð³â
ñîíÿ÷íîãî â³òðó, ì³æïëàíåòíîãî ìàãí³òíîãî ïîëÿ òà ãåîìàãí³òíèõ áóð
çà òðèâàë³ ïðîì³æêè ÷àñó.

Ìåòîþ ö³º¿ ðîáîòè º ñòàòèñòè÷íèé àíàë³ç ïàðàìåòð³â çáóðåíîãî ñî -
íÿ÷íèìè áóðÿìè ñîíÿ÷íîãî â³òðó, ì³æïëàíåòíîãî ìàãí³òíîãî ïîëÿ òà
³íäåêñ³â ãåîìàãí³òíî¿ àêòèâíîñò³ ï³ä ÷àñ 24-ãî öèêëó ñîíÿ÷íî¿ àêòèâ -
íîñò³ (2009—2020 ðð.).

Çàñîáè òà ìåòîäè. Àíàë³çó ï³äëÿãàëè ïàðàìåòðè ñîíÿ÷íîãî â³òðó
(êîíöåíòðàö³ÿ ÷àñòèíîê nsw, ¿õíÿ øâèäê³ñòü Vsw ³ òåìïåðàòóðà Tsw),  By -
òà Bz-ñêëàäîâèõ ì³æïëàíåòíîãî ìàãí³òíîãî ïîëÿ òà ³íäåêñè ãåîìàã -
í³òíî¿ àêòèâíîñò³ (AE, Kp, Dst), íàâåäåí³ íà ñàéò³ [https://omniweb.
gsfc.nasa.gov/form/dx1.html].

Óñüîãî ïðîàíàë³çîâàíî 153 ãåîìàãí³òí³ áóð³, ÿê³ ìàëè ì³ñöå ïðîòÿ -
ãîì öèêëó ñîíÿ÷íî¿ àêòèâíîñò³ ç 2009 ð. äî 2020 ð. Âðàõîâóâàëèñü áóð³
ç Kpmax  ³ 5. Ìàãí³òí³ çáóðåííÿ ç Kp  < 5 íå ðîçãëÿäàëèñÿ. Äëÿ ïàðàìåòð³â
nsw, Vsw, Tsw, By, AE òà Kp áóäóâàëèñü ã³ñòîãðàìè äëÿ ìàêñèìàëüíèõ çíà -
÷åíü öèõ ïàðàìåòð³â äëÿ êîæíî¿ áóð³, à äëÿ êîìïîíåíòà Bz — äëÿ ì³í³-
ìàëüíèõ çíà÷åíü. Â³ä’ºìí³ çíà÷åííÿ  Bz-êîìïîíåíòà ñâ³ä÷èëè ïðî íà -
ñòàííÿ ãåîìàãí³òíî¿ áóð³. Äëÿ Dst-³íäåêñó îêðåìî áóäóâàëèñü ã³ñòî -
ãðàìè äëÿ Dstmax òà Dstmin. Çíà÷åííÿ Dstmax > 0 ñâ³ä÷èëè ïðî ðàïòî âèé
ïî÷àòîê ãåîìàãí³òíî¿ áóð³. Ì³í³ìàëüí³ çíà÷åííÿ ³íäåêñó Dstmin < 0
îïèñóþòü ñèëó (åíåðã³þ) ãåîìàãí³òíî¿ áóð³.

Ðåçóëüòàòè ñòàòèñòè÷íîãî àíàë³çó. Ìàêñèìàëüíà êîíöåíò ðà -
ö³ÿ ÷àñòèíîê nsw ó ñîíÿ÷íîìó â³òð³ çì³íþâàëàñÿ ïðèáëèçíî â³ä 107 äî
1.3×108 ì–3 (ðèñ. 1). Çíà÷åííÿ nsw= (2...4)×107 ì–3 ô³êñóâàëèñÿ íàé÷àñ -
ò³øå — ïîíàä 60 âèïàäê³â. Çíà÷åííÿ nsw = (1.1...1.3)×108 ñì–3 çó ñòð³÷à -
ëîñÿ ëèøå ê³ëüêà ðàç³â.

Ìàêñèìàëüíà øâèäê³ñòü ÷àñòèíîê Vsw ó ñîíÿ÷íîìó â³òð³ âàð³þ -
âàëà â³ä 400 äî 800 êì/ñ (ðèñ. 2). ×àñò³øå çà ³íøèõ (áëèçüêî 20 % âè -
ïàäê³â) ðåºñòðóâàëîñÿ çíà÷åííÿ 620...650 êì/ñ. Øâèäê³ñòü ÷àñòèíîê
Vsw » 800 êì/ñ â³äçíà÷àëàñÿ â ÷îòèðüîõ âèïàäêàõ.
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Ðèñ. 1. ×àñòîòà ïîÿâè ìàêñèìàëüíèõ çíà÷åíü êîíöåíòðàö³¿ ÷àñòèíîê ó ñîíÿ÷íîìó â³òð³



Ìàêñèìàëüíà òåìïåðàòóðà ÷àñòèíîê Tsw ó ñîíÿ÷íîìó â³òð³, ÿê
ïðàâèëî (â 58 %), ëåæàëà ó ìåæàõ â³ä 2×105 Ê äî 4×105 Ê (ðèñ. 3). Çíà -
÷åííÿ ïîðÿäêó 2×106 Ê ³ 3×106 Ê çóñòð³÷àëèñÿ äóæå ð³äêî.

Ìàêñèìàëüíå çíà÷åííÿ ñêëàäîâî¿ By ì³æïëàíåòíîãî ìàãí³òíîãî ïî -
ëÿ çì³íþâàëîñÿ ïåðåâàæíî â ä³àïàçîí³ 2...18 íÒë, íàé÷àñò³øå (áëèçüêî
58 %) — â³ä 6 äî 12 íÒë (ðèñ. 4). Ëèøå ó äâîõ âèïàäêàõ âîíî ñòàíîâèëî
By » 35 íÒë.

Ì³í³ìàëüíå çíà÷åííÿ ñêëàäîâî¿ Bz âàð³þâàëî â³ä –25 äî –5 íÒë
(ðèñ. 5). Ïðèáëèçíî â 70 % âèïàäê³â Bz = –7...–12 íÒë. Ó ÷îòèðüîõ âè -
ïàäêàõ çàðåºñòðîâàíî çíà÷åííÿ Bz » –25 íÒë.

Ìàêñèìàëüíå çíà÷åííÿ AE-³íäåêñó çì³íþâàëîñÿ ïðèáëèçíî â³ä 400
äî 1800 íÒë (ðèñ. 6). Íàé÷àñò³øå (» 30 % âèïàäê³â) â³äçíà÷àëîñÿ
çíà÷åííÿ ïðèáëèçíî 1200 íÒë. Ìàêñèìàëüíå çíà÷åííÿ, áëèçüêå äî
1800 íÒë, çàðåºñòðîâàíî ó ÷îòèðüîõ âèïàäêàõ.
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Ðèñ. 3. ×àñòîòà ïîÿâè ìàêñèìàëüíèõ çíà÷åíü òåìïåðàòóðè ÷àñòèíîê ó ñîíÿ÷íîìó â³òð³

Ðèñ. 2. ×àñòîòà ïîÿâè ìàêñèìàëüíèõ çíà÷åíü øâèäêîñò³ ÷àñòèíîê ó ñîíÿ÷íîìó â³òð³
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Ðèñ. 5. ×àñòîòà ïîÿâè â³ä’ºìíèõ çíà÷åíü Bz-ñêëàäîâî¿ ì³æïëàíåòíîãî ìàãí³òíîãî ïîëÿ

Ðèñ. 4. ×àñòîòà ïîÿâè ìàêñèìàëüíèõ çíà÷åíü By-ñêëàäîâî¿ ì³æïëàíåòíîãî ìàãí³òíîãî ïîëÿ

Ðèñ. 6. ×àñòîòà ïîÿâè ìàêñèìàëüíèõ çíà÷åíü AE-³íäåêñó 



Ìàêñèìàëüíå çíà÷åííÿ Dst-³íäåêñó çì³íþâàëîñÿ â³ä 5 äî 75 íÒë
(ðèñ. 7). Íàé÷àñò³øå (ó 68 % âèïàäê³â) Dstmax = 10...30 íÒë. Ó äâîõ âè -
ïàä êàõ çàô³êñîâàíî çíà÷åííÿ Dstmax » 75 íÒë.

Ì³í³ìàëüí³ çíà÷åííÿ Dst-³íäåêñó âàð³þâàëè ó ìåæàõ –223...–10 íÒë
(ðèñ. 8). Íàé÷àñò³øå (ó 50 % âèïàäê³â) Dstmin = –40...–70 íÒë. Ó äâîõ
âèïàäêàõ Dstmin < –200 íÒë.

Ìàêñèìàëüíå çíà÷åííÿ Kp-³íäåêñó çì³íþâàëîñÿ â³ä 5 äî 8.3 (ðèñ. 9). 
Ó 46 % âèïàäê³â ðåºñòðóâàëèñÿ çíà÷åííÿ Kp = 5.0...5.3. Ó ì³ðó çá³ëü -
øåí íÿ çíà÷åíü Kp ÷àñòîòà ¿õíüî¿ ïîÿâè øâèäêî ñïàäàëà. Çíà÷åííÿ Kp =
= 8.3 çóñòð³÷àëîñÿ äâ³÷³: 23 ÷åðâíÿ 2015 ð. òà 8 âåðåñíÿ 2017 ð.

Îáãîâîðåííÿ. Ó ö³é ðîáîò³ îö³íåíî îñíîâí³ õàðàêòåðèñòèêè çáó -
ðåíèõ ïàðàìåòð³â ñîíÿ÷íîãî â³òðó òà ì³æïëàíåòíîãî ìàãí³òíîãî ïîëÿ,
à òàêîæ ³íäåêñ³â ãåîìàãí³òíî¿ àêòèâíîñò³. Äî öèõ õàðàêòåðèñòèê íàëå -
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Ðèñ. 7. ×àñòîòà ïîÿâè ìàêñèìàëüíèõ çíà÷åíü Dst-³íäåêñó

Ðèñ. 8. ×àñòîòà ïîÿâè ì³í³ìàëüíèõ çíà÷åíü Dst-³íäåêñó



æàòü ìåæ³ çì³í, íàéá³ëüø ³ìîâ³ðí³ çíà÷åííÿ ³ ñòàòèñòè÷íà ÷àñòîòà ¿õ -
íüî¿ ïîÿâè.

Ìàãí³òíà îáñòàíîâêà ó 24-ìó öèêë³ ñîíÿ÷íî¿ àêòèâíîñò³ áóëà
ñïîê³éí³øîþ, í³æ ó 23-ìó öèêë³. Ïðîòÿãîì 23-ãî öèêëó çàô³êñîâàíî
òðè íàéñèëüí³ø³ ãåîìàãí³òí³ áóð³: 30 æîâòíÿ 2003 ð. (Dstmin » –383 íÒë,
Kp » 9), 20 ëèñòîïàäà 2003 ð. (Dstmin » –471 íÒë, Kp » 8.7), 8 ëèñòîïàäà
2004 ð. (Dstmin » –383 íÒë, Kp » 8.7). Äëÿ ïîð³âíÿííÿ çàçíà÷èìî, ùî 13
áåðåçíÿ 1989 ð. îòðèìàíî çíà÷åííÿ Dstmin » –589 íÒë. Íàéñèëüí³øà
ìàã í³òíà áóðÿ 1-2 âåðåñíÿ 1859 ð. çà îö³íêàìè õàðàêòåðèçóâàëàñÿ çíà -
÷åííÿì Dstmin » –900 íÒë. Òàê³ áóð³ ñë³ä î÷³êóâàòè îäèí ðàç ïðè áëèçíî
çà 500 ðîê³â.

Ïðî òÿ ãîì 24-ãî öèê ëó ñî íÿ÷ íî¿ àê òèâ íîñò³ äâ³÷³ ðåºñòðó âà ëè ñÿ
çíà ÷åí íÿ Kp » 8.3 (22 ÷åð âíÿ 2015 ð. ³ 8 âå ðåñ íÿ 2017 ð.), à íà é ìåíø³
çíà ÷åí íÿ ³íäåê ñó Dst ðåºñòðó âà ëè ñÿ 17 áå ðåç íÿ 2015 ð. (Dstmin »
» –223 íÒë) ³ 23 ÷åð âíÿ 2015 ð. (Dstmin » –204 íÒë).

Ïîì³ðíèìè áóëè òàêîæ çáóðåííÿ ïàðàìåòð³â ñîíÿ÷íîãî â³òðó,
ì³æïëàíåòíîãî ìàãí³òíîãî ïîëÿ, à òàêîæ çíà÷åííÿ ³íäåêñ³â AE ³ Kp, ùî
íå ïåðåâèùóâàëè 1800 íÒë ³ 8.3 â³äïîâ³äíî.

Îñíîâí³ ðåçóëüòàòè. 
1. Îö³íåíî îñíîâí³ ñòàòèñòè÷í³ õàðàêòåðèñòèêè çáóðåíèõ ïàðàìåò -

ð³â ñîíÿ÷íîãî â³òðó, â³äïîâ³äàëüíèõ çà âèíèêíåííÿ ãåîìàãí³ò íèõ áóð
(âñüîãî 153 áóð³) ó 24-ìó öèêë³ ñîíÿ÷íî¿ àêòèâíîñò³.

2. Îö³íåíî îñíîâí³ ñòàòèñòè÷í³ õàðàêòåðèñòèêè ñêëàäîâèõ çáóðå -
íîãî ì³æïëàíåòíîãî ìàãí³òíîãî ïîëÿ.

3. Îòðèìàíî îñíîâí³ ñòàòèñòè÷í³ õàðàêòåðèñòèêè ³íäåêñ³â ãåîìàã -
í³òíîãî ïîëÿ.

4. Ìàãí³òíà îáñòàíîâêà ó 24-ìó öèêë³ ñîíÿ÷íî¿ àêòèâíîñò³ áóëà
ñïî ê³éí³øîþ, í³æ ï³ä ÷àñ 23-ãî öèêëó.
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Ðèñ. 9. ×àñòîòà ïîÿâè ìàêñèìàëüíèõ çíà÷åíü ïëàíåòàðíîãî Kp-³íäåêñó



Ðîáîòó âèêîíàíî çà ô³íàíñîâî¿ ï³äòðèìêè Íàö³îíàëüíîãî ôîíäó
äîñë³äæåíü Óêðà¿íè, ïðîºêò 2020.02/0015 “Òåîðåòè÷í³ òà åêñïåðè ìåí -
òàëüí³ äîñë³äæåííÿ ãëîáàëüíèõ çáóðåíü ïðèðîäíîãî ³ òåõíîãåííîãî
ïî õîä æåííÿ â ñèñòåì³ Çåìëÿ — àòìîñôåðà — ³îíîñôåðà”. Ðîáîòó òà -
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L. F. Chernogor
V. N. Karazin Kharkiv Na tional Uni ver sity, 
Kharkiv, Ukraine

STATISTICAL CHARACTERISTICS OF GEOMAGNETIC STORMS 
IN THE 24TH CYCLE OF SOLAR ACTIVITY

Cur rently, the prob lem of geospace storms and their com po nents, geo mag netic storms, is
one of the most im por tant prob lems in so lar-ter res trial phys ics and space geo phys ics. The
ex plo ra tion and us age of geospace for civ i li za tion needs have led our civ i li za tion to be ing
in creas ingly de pend ent on the man i fes ta tions of so lar-ter res trial pro cesses and on the states 
of both at mo spheric-space weather and ter res trial-space sys tems, which are used for var i -
ous pur poses. The more tech no log i cally ad vanced our civ i li za tion be comes, the more it be -
comes vul ner a ble to the pro cesses tak ing place on the Sun, to the man i fes ta tions of so -
lar-ter res trial con nec tions, and to vari a tions in at mo spheric-space weather. These cir cum -
stances de ter mine the rel e vance, and the im per ish able sci en tific and prac ti cal sig nif i cance,
of stud ies of the man i fes ta tions of so lar-ter res trial pro cesses and their con se quences.
Geospace (geo mag netic) storms are ac com pa nied by a myr iad of pos si bil i ties: the de cel er -
a tion of space craft; vari a tions in the pa ram e ters of the at mo sphere and geospace; the im -
pact of in creased cos mic ra di a tion on crew and elec tronic equip ment in space craft and high 
al ti tude air craft; dis tur bances in the con di tions for the prop a ga tion of ra dio waves and in
ra dio chan nels for ra dar, re mote sens ing, ra dio nav i ga tion, ra dio com mu ni ca tion, ra dio di -
rec tion find ing, and for ra dio as tron omy; the in duc tion of cur rents in pipe lines, long elec tri -
cal ca bles, au to mated rail way sys tems, and in elec tri cal power trans mis sion lines; and by
the im pact on weather- and cli mate-form ing sys tems. In ad di tion to the phys i cal ef fects of
in di vid ual geo mag netic storms, which are de scribed in a large num ber of sci en tific pa pers,
a sta tis ti cal anal y sis of the so lar wind and in ter plan e tary mag netic field pa ram e ters, and of
geo mag netic storms over long pe ri ods, are of in ter est. The pur pose of this work is to sta tis -
ti cally an a lyze the pa ram e ters of the so lar wind dis turbed by so lar storms, the in ter plan e -
tary mag netic field, and the geo mag netic ac tiv ity in di ces over the pe riod of So lar Cy cle 24
(2009—2020). The main sta tis ti cal char ac ter is tics of the dis turbed so lar wind pa ram e ters
re spon si ble for the geo mag netic storm or i gins (153 storms in all) over So lar Cy cle 24 have
been es ti mated. The main sta tis ti cal char ac ter is tics of the com po nents of the dis turbed in -
ter plan e tary mag netic field have been es ti mated, and the main sta tis ti cal char ac ter is tics of
the geo mag netic field in di ces have been ob tained. With re spect to mag netic ac tiv ity, So lar
Cy cle 24 was qui eter than Solar Cycle 23.
Keywords: geo mag netic storm, storm sta tis tics, so lar ac tiv ity cy cle, so lar wind, in ter plan e -
tary mag netic field, geo mag netic ac tiv ity in dex, his to gram
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