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Методика регистрации гроз

Â ÈÊÈÐ ÄÂÎ ÐÀÍ íà îáñåðâàòîðñêîì ïóíêòå �Ïàðàòóíêà� (ϕ=52,90 N, λ=158,250 E)
ðàçðàáîòàí ÎÍ×-ïåëåíãàòîð (ïåëåíãàòîð ÈÊÈÐ), ïîçâîëÿþùèé íåïðåðûâíî ðåãèñòðèðî-
âàòü ãðîçîâûå ðàçðÿäû. Àïïàðàòóðà ðàáîòàåò â äèàïàçîíå ÷àñòîò îò 3 äî 60 êÃö. Ñèãíà-
ëû îò ãðîçîâûõ èñòî÷íèêîâ ïðèíèìàþòñÿ àíòåííîé ñèñòåìîé, ñîñòîÿùåé èç äâóõ âçàèì-
íî ïåðïåíäèêóëÿðíûõ ðàìîê è øòûðåâîé àíòåííû. Ðàìî÷íûå àíòåííû, ïðåäíàçíà÷åííûå
äëÿ ïðèåìà ìàãíèòíîé ñîñòàâëÿþùåé ýëåêòðîìàãíèòíîãî ïîëÿ, ðàñïîëîæåíû âåðòèêàëü-
íî, ïëîñêîñòüþ â íàïðàâëåíèè ñåâåð-þã è âîñòîê-çàïàä. Øòûðåâàÿ àíòåííà ñëóæèò äëÿ
ïðèåìà ýëåêòðè÷åñêîé ñîñòàâëÿþùåé ýëåêòðîìàãíèòíîãî ïîëÿ è ñîñòîèò èç ìà÷òû âûñî-
òîé 30 ì, íà âåðøèíå êîòîðîé óñòàíîâëåíà åìêîñòíàÿ íàñàäêà. Ñèãíàëû îáðàáàòûâàþòñÿ
â ðåàëüíîì ìàñøòàáå âðåìåíè è çàïèñûâàþòñÿ íà öèôðîâîé íîñèòåëü èíôîðìàöèè. Â
ðåçóëüòàòå îáðàáîòêè ñèãíàëà ñîçäàþòñÿ äâà ñóòî÷íûõ ôàéëà, â îäèí èç êîòîðûõ çàïè-
ñûâàþòñÿ ðåàëèçàöèè ñèãíàëà (E è H êîìïîíåíòû ýëåêòðîìàãíèòíîãî ïîëÿ), â äðóãîé �
òîëüêî îïðåäåëåííûå ïàðàìåòðû ðåàëèçàöèè (äàòà, âðåìÿ, ñðåäíèå çíà÷åíèÿ E è H êîìïî-
íåíò ïîëÿ, äëèíà ðåàëèçàöèè, àçèìóòàëüíûå óãëû). Â äàëüíåéøåì ôàéëû îáðàáàòûâàþòñÿ
ñ ïîìîùüþ ñïåöèàëüíî ðàçðàáîòàííîãî ïðîãðàììíîãî îáåñïå÷åíèÿ, ñ ïîìîùüþ êîòîðîãî
âîçìîæåí âèçóàëüíûé óäàëåííûé ïðîñìîòð äàííûõ.

Ñ ïîìîùüþ ïðèåìíîé ñòàíöèè, ðàñïîëîæåííîé â îáñåðâàòîðñêîì ïóíêòå �Ïàðàòóíêà�
è âõîäÿùåé âî Âñåìèðíóþ ñåòü ïî îïðåäåëåíèþ ìåñòîðàñïîëîæåíèÿ ãðîçîâûõ ðàçðÿäîâ
(World Wide Lightning Location Network � WWLLN), ïåëåíãàòîðîì ÈÊÈÐ ìîæíî ðåãè-
ñòðèðîâàòü ÷àñòîòó ìîëíèåâûõ ðàçðÿäîâ â ðåàëüíîì âðåìåíè. Ñåòü WWLLN âêëþ÷àåò
â ñåáÿ áîëåå âîñüìèäåñÿòè ïðè¼ìíûõ ñòàíöèé, îïðåäåëÿþùèõ ìåñòîíàõîæäåíèå ãðîç ïî
âñåìó ìèðó, íàõîäÿùèõñÿ íà ïàðíûõ ðàññòîÿíèÿõ îò íåñêîëüêèõ ìåòðîâ äî 10 òûñÿ÷ êì.
Ðàçìåùåíèå ñòàíöèé WWLLN ïîêàçàíî íà ñàéòå http://web�ash.ess.washington.edu/. Ïðè-
¼ìíûå ñòàíöèè ðåãèñòðèðóþò èçëó÷åíèÿ, ïðèõîäÿùèå ïî âîëíîâîäó Çåìëÿ-èîíîñôåðà, â
ïîëîñå ÷àñòîò, ìàêñèìóì èíòåíñèâíîñòè êîòîðûõ ïðèõîäèòñÿ íà ÷àñòîòó 10 êÃö (äëèíà
âîëíû 30 êì). Äëÿ ëîêàëèçàöèè ãðîçû äîñòàòî÷íî òðåõ ïðè¼ìíûõ ñòàíöèé, îêðóæàþùèõ
ãðîçó. Êàæäàÿ èç ýòèõ ñòàíöèé ïîñûëàåò â öåíòðàëüíûé îáðàáàòûâàþùèé êîìïüþòåð
(ÖÎÊ), ðàñïîëîæåííîì â Ñèåòëå (ÑØÀ), ñ òî÷íîñòüþ äî íåñêîëüêèõ ìèêðîñåêóíä âðåìÿ
ïðèáûòèÿ ðàäèîèìïóëüñà ãðîçîâîãî ðàçðÿäà (àòìîñôåðèêà) è óæå ÷åðåç 10 ìèíóò ñïåê-
òðîãðàììû ñ ýòèõ ñòàíöèé îáíîâëÿþòñÿ íà http://web�ash.ess.washington.edu/spectra.html.
Èíòåíñèâíîñòè ãðîçîâîé àêòèâíîñòè, çàðåãèñòðèðîâàííûå ïî âñåìó ìèðó, ñóììèðóåòñÿ çà
ïîñëåäíèå 30-40 ìèíóò http://web�ash.ess.washington.edu/ .

Обсуждение результатов

Ïî äàííûì, ïîëó÷åííûì ñ ïðèìåíåíèåì ïåëåíãàòîðà ÈÊÈÐ, áûëî ïðîâåäåíî ñðàâíåíèå
àçèìóòàëüíîãî ðàñïðåäåëåíèÿ è ïî÷àñîâîé çàâèñèìîñòè êîëè÷åñòâà ãðîçîâûõ ðàçðÿäîâ çà
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ïåðèîä ïðîõîæäåíèÿ ãðîçû ìèìî ïóíêòà íàáëþäåíèÿ ñ äàííûìè WWLLN [1, 4]. Â ðå-
çóëüòàòå áûëî îáíàðóæåíî, ÷òî àçèìóòàëüíîå ðàñïðåäåëåíèå ãðîç, ïîëó÷åííîå ñ ïðèìåíå-
íèåì ïåëåíãàòîðà ÈÊÈÐ, äîñòàòî÷íî õîðîøî ñîâïàäàåò ñ àçèìóòàëüíûì ðàñïðåäåëåíèåì,
âû÷èñëåííûì íà îñíîâå äàííûõ ìèðîâîé ñåòè ñòàíöèé WWLLN. Õàðàêòåð çàâèñèìîñòè
êîëè÷åñòâà ãðîçîâûõ ðàçðÿäîâ îò âðåìåíè òàêæå ñîâïàäàåò. Íî êîëè÷åñòâî ðàçðÿäîâ, ïðè-
íÿòûõ ïåëåíãàòîðîì ÈÊÈÐ, ïðèìåðíî íà ïîðÿäîê ïðåâûøàåò êîëè÷åñòâî ðàçðÿäîâ, çàðå-
ãèñòðèðîâàííûõ ñåòüþ WWLLN. Ýòî, ñêîðåå âñåãî îáóñëîâëåíî òåì, ÷òî ñòàíöèè WWLLN
íàõîäÿòñÿ íà áîëüøîì ðàññòîÿíèè îò èñòî÷íèêîâ èçëó÷åíèÿ è ïðèíèìàþò íå âñå ðàçðÿäû,
íàõîäÿùèåñÿ â îêðåñòíîñòè ïîëóîñòðîâà Êàì÷àòêà. ×òîáû ñåòü ñòàíöèé WWLLN ðåãè-
ñòðèðîâàëà áîëüøåå êîëè÷åñòâî ãðîçîâûõ ðàçðÿäîâ, íåîáõîäèìî âêëþ÷åíèå â ýòó ñåòü åùå
ñòàíöèé, ðàñïîëîæåííûõ â Äàëüíåâîñòî÷íîì ðåãèîíå, ïîñêîëüêó äëÿ ëîêàëèçàöèè ãðî-
çû íåîáõîäèìî íå ìåíåå òðåõ ïðè¼ìíûõ ñòàíöèé, îêðóæàþùèõ ãðîç. Â íàñòîÿùåå âðåìÿ
èìåþòñÿ òîëüêî äâå ñòàíöèè � â ßêóòñêå è íà Êàì÷àòêå.

Èçâåñòíî, ÷òî ãåíåðàöèÿ ìîëíèé, ïîìèìî ãðîçîâûõ îáëàñòåé, ìîæåò ïðîèñõîäèòü â
ñíåæíûõ, ïåñ÷àíûõ áóðÿõ, à òàêæå â îáëàêàõ íàä èçâåðãàþùèìèñÿ âóëêàíàìè [2, 3]. Ãðóï-
ïîé ó÷åíûõ àìåðèêàíñêîãî óíèâåðñèòåòà Âàøèíãòîíà John Ewert, James Brundell and
Robert Holzworth áûëà ïðîâåäåíà íà áàçå ñóùåñòâóþùåé ñåòè WWLLN: Global Volcanic
Lightning Monitor (http://wwlln.net/volcanoMonitor.html) íàó÷íî-èññëåäîâàòåëüñêàÿ ðàáî-
òà ñ öåëüþ èäåíòèôèêàöèè ìîëíèé, ñâÿçàííûõ ñ îáëàêàìè ïåïëà, âûçâàííûõ àêòèâíûìè
âóëêàíè÷åñêèìè èçâåðæåíèÿìè. Äàííûå ìîíèòîðèíãà îáëàêîâ ïåïëà (îáíîâëÿåìûå ÷åðåç
êàæäóþ ìèíóòó) âñåõ âóëêàíîâ ìèðà½ ñðàâíèâàëèñü ñ äàííûìè êîîðäèíàò ìîëíèé è â
ñëó÷àå ñîâïàäåíèÿ ñ êîîðäèíàòàìè âóëêàíà ôîðìèðîâàëñÿñÿ ñèãíàë òðåâîãè [5].

Ïîñêîëüêó íà Êàì÷àòêå ðàñïîëîæåíî 29 äåéñòâóþùèõ âóëêàíîâ, íàìè áûëà ïðîâåäåíà
àíàëîãè÷íàÿ ðàáîòà. Àðõèâíûå äàííûå, ïîëó÷åííûå ñ ïîìîùüþ ïåëåíãàòîðà ÈÊÈÐ, ñðàâ-
íèâàëèñü ñ äàííûìè WWLLN è áûëî èäåíòèôèöèðîâàíî 26 ñëó÷àåâ ðåãèñòðàöèé ìîëíèé,
ñâÿçàííûõ ñ ïåïëîâûìè îáëàêàìè, âûçâàííûìè ýêñïëîçèâíûìè èçâåðæåíèÿìè âóëêàíîâ.
Òàê, ïðè èçâåðæåíèè âóëêàíà Áåçûìÿííûé 13 àïðåëÿ 2011 ãîäà (îòìå÷åííîå êðàñíûì öâå-
òîì â ñîîòâåòñòâèè ñ ÷åòûðåõöâåòíîé øêàëîé ñîñòîÿíèÿ âóëêàíîâ íà ñàéòå Êàì÷àòñêîãî
ôèëèàëà Ãåîôèçè÷åñêîé ñëóæáû ÐÀÍ http://www.emsd.ru/∼ssl/monitoring/main.htm è ñî-
ïðîâîæäàâøèìèñÿ ãàçî-ïåïëîâûìè âûáðîñàìè âûñîòîé äî 1 êì), áûëî çàðåãèñòðèâîâàíî
äåñÿòü ðàçðÿäîâ ìîëíèé [4]. Âî âðåìÿ èçâåðæåíèÿ âóëêàíà Êèçèìåí 31.12.2010, ñîïðîâîæ-
äàâøåãîñÿ ïåïëîâûì øëåéôîì ðàçëè÷íîé ïðîòÿæ¼ííîñòè, òàêæå áûëî çàðåãèñòðèðîâàíî
10 ðàçðÿäîâ ìîëíèé [3].

Ðèñ. 1. Íàïðàâëåíèå íà ãðîçîâûå èñòî÷íèêè â ðàéîíå âóëêàíîâ

Áûë ïðîâåäåí àíàëèç ñîáûòèé, ñâÿçàííûõ ñ èçâåðæåíèÿìè âóëêàíà Ïëîñêèé Òîëáà÷èê
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27 íîÿáðÿ 2012 ãîäà è èçâåðæåíèÿìè âóëêàíà Áåçûìÿííûé. Èçâåðæåíèÿ âóëêàíà Ïëîñêèé
Òîëáà÷èê íà÷àëîñü â 05:15 ïî ñðåäíåìèðîâîìó âðåìåíè (UT) è ñîïðîâîæäàëîñü ñåðèåé
ñåéñìè÷åñêèõ ñîáûòèé è ãàçî-ïåïëîâûìè âûáðîñàìè íà âûñîòó äî 10 êì íàä óðîâíåì ìîðÿ,
à â ïîñëåäóþùèå äíè � íà âûñîòó 3.5 êì. Ýêñïëîçèâíîå èçâåðæåíèå âóëêàíà Áåçûìÿííûé
íà÷àëîñü â 19:16 ñ ïåïëîâûì âûáðîñîì íà âûñîòó 12 êì, øëåéô îò êîòîðîãî ïðîòÿíóëñÿ
ïðèáëèçèòåëüíî íà 50 êì â íàïðàâëåíèè íà Ñåâåðî-Âîñòîê
(http://www.emsd.iks.ru/∼ssl/monitoring/main.htm).

Äëÿ àíàëèçà äàííûõ ñ ïåëåíãàòîðà ÈÊÈÐ áûëî âûáðàíî äëÿ ïåðèîäîâ ñ 15 íîÿáðÿ 2012
ãîäà ïî 28 ôåâðàëÿ 2013 ãîäà è ñ 15 àâãóñòà 2012 ã. ïî 15 ñåíòÿáðÿ 2012 ãîäà íàïðàâëåíèå
íà ãðîçîâûå èñòî÷íèêè â äèàïàçîíå â äèàïàçîíå îò 20 äî 30 ãðàäóñîâ (ðèñ. 1), ïîñêîëüêó
àçèìóò íà âóëêàíà Ïëîñêèé Òîëáà÷èê ñîñòàâëÿåò 26�sg íà âóëêàí Áåçûìÿííûé � 27�.

Èç ðèñ. 2 âèäíî, ÷òî êîëè÷åñòâî ðàçðÿäîâ ðåãèñòðèðóåìûõ ÎÍ×-ïåëåíãàòîðîì 1 ñåí-
òÿáðÿ 2012 ã. óâåëè÷èëîñü âäâîå ïîñëå èçâåðæåíèÿ âóëêàíà Áåçûìÿííûé è ãàçî-ïåïëîâûõ
âûáðîñîâ, à ñ 29 íîÿáðÿ 2012 ã. óâåëè÷èëîñü âòðîå ïîñëå èçâåðæåíèÿ âóëêàíà Ïëîñêèé
Òîëáà÷èê è ïîñëåäóþùèõ ñåðèé ñåéñìè÷åñêèõ ñîáûòèé è ãàçî-ïåïëîâûõ âûáðîñîâ.

Çàìåòíà ñõîæåñòü ãðàôèêà ðåãèñòðèðóåìûõ ïåëåíãàòîðîì ÈÊÈÐ ðàçðÿäîâ ñ ãðàôè-
êîì àêòèâíîñòè âóëêàíà Ïëîñêèé Òîëáà÷èê çà ïåðèîä 15.11.2012 � 28.02.2013 è âóëêàíà
Áåçûìÿííûé çà ïåðèîä 15.08.2012- � 15.09.2012, âçÿòûé ñ ñàéòà
(http://www.emsd.iks.ru/∼ssl/monitoring/main.htm).

Ñ öåëüþ èñêëþ÷åíèÿ ëîæíûõ ñèãíàëîâ ýêñïëîçèâíûõ èçâåðæåíèé âóëêàíîâ ïðîâåäåíà
èíòåðïðåòàöèÿ äàííûõ ñòàòèñòè÷åñêèìè ìåòîäàìè. Â êà÷åñòâå ïðèìåðà áûëè âçÿòû äëÿ
ðàññìîòðåíèÿ äâà ýêñïëîçèâíûõ èçâåðæåíèÿ âóëêàíîâ Êàì÷àòêè � Øèâåëó÷ (27.10.10 ã.)
è Áåçûìÿííûé (13.04.11 ã). Ïåðâîíà÷àëüíî, ñ ñàéòà WWLLN áûëè âçÿòû äàííûå, ñîäåð-
æàùèå èíôîðìàöèþ îá îáùåì êîëè÷åñòâå ãðîç çà äàííûé ïåðèîä. Ïîñëå ÷åãî ñ ïîìîùüþ
ïðîãðàììû SciLab áûë âûäåëåí èíòåðåñóþùèé íàñ êâàäðàò íà ïîëóîñòðîâå Êàì÷àòêà ñ
íåïîñðåäñòâåííûì ðàñïðåäåëåíèåì êîëè÷åñòâà êîëè÷åñòâà ãðîç íà ýòîé òåððèòîðèè. Çàòåì
áûëè âûäåëåíû êâàäðàòû ðàñïîëîæåíèÿ óêàçàííûõ âûøå âóëêàíîâ â ñî ñòîðîíîé 10 êì.

Áûëè ðàññìîòðåíû êðèòåðèè òðåâîã: n � ÷èñëî ãðîç (àòìîñôåðèêîâ); m � ÷èñëî èçâåð-
æåíèé. Äëÿ òîãî, ÷òîáû ïðè çàäàííîì óðîâíå çíà÷èìîñòè ïðîâåðèòü íóëåâóþ ãèïîòåçó î
ðàâåíñòâå âåðîÿòíîñòåé ïîÿâëåíèÿ ñîáûòèÿ â äâóõ ãåíåðàëüíûõ ñîâîêóïíîñòÿõ (èìåþùèõ
áèíîìèàëüíûå ðàñïðåäåëåíèÿ), áûëî âû÷èñëåíî íàáëþäàåìîå çíà÷åíèå êðèòåðèÿ:

Uobse =
m1/n1 −m2/n2

√
.m1+m2

n1+n2

(
.1− m1+m2

n1+n2
.
)(

1
n1

+ 1
n2
.
)

è ïî òàáëèöå ôóíêöèè Ëàïëàñà íàéäåíà êðèòè÷åñêàÿ òî÷êà Uêð ïî ðàâåíñòâó Ô(uêð)
= (1 � α)/2. Â íàøåì ñëó÷àå îíà ðàâíÿëàñü 0.4505. Ïðè ýòîì, åñëè Uíàáë < Uêð � íåò îñ-
íîâàíèé îòâåðãíóòü íóëåâóþ ãèïîòåçó, à åñëè Uíàáë > Uêð � íóëåâóþ ãèïîòåçó îòâåðãàþò.
Ó íàñ ïîëó÷èëîñü Uíàáë = 0.4. Ñëåäîâàòåëüíî, ó íàñ íå èìåþòñÿ îñíîâàíèÿ îòâåðãíóòü
íóëåâóþ ãèïîòåçó.

Заключение

Ñðàâíåíèå ïåëåíãàöèîííûõ è ìåòåîðîëîãè÷åñêèõ äàííûõ ïîêàçàëî, ÷òî àçèìóòàëüíîå ðàñ-
ïðåäåëåíèå ãðîç, ïîëó÷åííîå ñ ïðèìåíåíèåì ÎÍ×-ïåëåíãàòîðà, èçãîòîâëåííîãî â ÈÊÈÐ
ÄÂÎ ÐÀÍ, äîñòàòî÷íî õîðîøî ñîâïàäàåò ñ àçèìóòàëüíûì ðàñïðåäåëåíèåì, âû÷èñëåííûì
íà îñíîâå äàííûõ ìèðîâîé ñåòè ñòàíöèé WWLLN, íî êîëè÷åñòâî ãðîçîâûõ ðàçðÿäîâ, ïðè-
íÿòûõ ñ Äàëüíåâîñòî÷íîãî ðåãèîíà ïåëåíãàòîðîì ÈÊÈÐ, ïðèìåðíî íà ïîðÿäîê ïðåâûøàåò
êîëè÷åñòâî ðàçðÿäîâ, çàðåãèñòðèðîâàííûõ ñòàíöèÿìè WWLLN.

Ïðîâåäåííûé àíàëèç àðõèâà äàííûõ, ïîëó÷åííûõ ñ ïðèìåíåíèåì ïåëåíãàòîðà ÈÊÈÐ
çà ïîëóãîäîâûå ïåðèîäû 2012 è 2013 ãã., ïîçâîëèë îáíàðóæèòü 26 ñëó÷àåâ îïðåäåëåíèÿ
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Ðèñ. 2. - - - ïðåðûâèñòàÿ ëèíèÿ: àêòèâíîñòü âóëêàíîâ Áåçûìÿííûé è Ïëîñêèé Òîëáà÷èê
(öâåòîâîãî êîä: çåëåíûé � cåéñìè÷íîñòü íå âûøå ôîíîâîé, âóëêàí ñïîêîåí èëè èìååòñÿ
ôóìàðîëüíàÿ äåÿòåëüíîñòü, òåðìàëüíûõ àíîìàëèé íåò; æåëòûé � cåéñìè÷íîñòü - âûøå
ôîíîâîé, íàëè÷èå ïåïëà â âûáðîñàõ, íàëè÷èå òåðìàëüíûõ àíîìàëèé. � ñëàáûå ëîêàëüíûå
çåìëåòðÿñåíèÿ, ïîâûøåííûé óðîâåíü ýìèññèè âóëêàíè÷åñêèõ ãàçîâ; îðàíæåâûé � âûñîòà
ïåïëîâûõ âûáðîñîâ äî 8 êì íàä óðîâíåì ìîðÿ, ëàâîâûå ïîòîêè, áîëüøîå êîëè÷åñòâî ëî-
êàëüíûõ çåìëåòðÿñåíèé; êðàñíûé � âûñîòà ïåïëîâûõ âûáðîñîâ áîëüøå 8 êì íàä óðîâíåì
ìîðÿ, ñèëüíûå çåìëåòðÿñåíèÿ ðåãèñòðèðóþòñÿ íà óäàëåííûõ ñòàíöèÿõ). � ñïëîøíàÿ ëè-
íèÿ: êîëè÷åñòâî ðàçðÿäîâ â ñóòêè, ðåãèñòðèðóåìûõ ïåëåíãàòîðîì ÈÊÈÐ ñ àçèìóòàëüíûõ
íàïðàâëåíèé îò 20 äî 30 ãðàäóñîâ.
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ìåñòîïîëîæåíèÿ ìîëíèé, ãåíåðèðóåìûõ â ìîìåíòû èçâåðæåíèé âóëêàíîâ.
Íà áàçå ñóùåñòâóþùåé ñåòè WWLLN: Global Volcanic Lightning Monitor âîçìîæíà äî-

ñòîâåðíàÿ èäåíòèôèêàöèÿ ìîëíèé, ñâÿçàííûõ îáëàêàìè ïåïëà è âûçâàííûìè àêòèâíûì
âóëêàíè÷åñêèì èçâåðæåíèåì. Ñèñòåìà ìîæåò ñëóæèòü äëÿ îïîâåùåíèÿ î íà÷àëå èçâåðæå-
íèé âóëêàíîâ íà Êàì÷àòêå è âî âñåì ìèðå, íî äëÿ ýòîãî íåîáõîäèìî óâåëè÷åíèå ÷èñëà
ïðèåìíûõ ñòàíöèé.
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Identification 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 FEB RAS, Russia
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The VLF direction finder, developed and constructed in IKIR FEB RAS, carries out con-
tinuous registration of atmospherics. This complex meets the requirements of the international
World Wide Lightning Location Network WWLLN for receiving stations which allowed the In-
stitute to participate in international investigations of lightning discharges and their relations
with other phenomena. One of the directions of such investigations is identification of lightning
discharges associated with volcano ash eruption. Remote detection of ash clouds is very impor-
tant for aviation and can be a monitor for detection of explosive eruption beginning. On the
basis of the current WWLLN: Global Volcanic Lightning Monitor - GVLM
(http://wwlln.net/volcanoMonitor.html), identification of ash cloud lightning, caused by ex-
plosive eruption, is being carried out. The GVLM volcano data of all volcanoes of the globe,
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renewed every minute, form an alarm signal in the case of coincidence of lightning geographi-
cal coordinates with volcano coordinates. Comparison of direction finding and meteorological
data has shown, that azimuthal distribution of lightning, obtained by VLF direction finder of
IKIR FEB RAS, coincides quite well with the azimuthal distribution, calculated on the ba-
sis of WWLLN data. Application of direction finding methods gives an opportunity to detect
the source more accurately applying anomalous behavior of radio radiation amplitude. Retro-
spective analysis of data archive of IKIR FEB RAS VLF direction finder over two-year period
determined many cases of lightning location generated during Kamchatka volcano eruptions.

367


