
ÑÒÀÒÈÑÒÈÊÀ ÑÌÅÐ×²Â ÍÀ ÒÅÐÈÒÎÐ²¯ ÓÊÐÀ¯ÍÈ ÍÀ ÎÑÍÎÂ² ÍÎÂÈÕ ÄÀÍÈÕ

Ãåîôèçè÷åñêèé æóðíàë ¹ 3, Ò. 40, 2018 199

ÓÄÊ 551.515.3

Ñòàòèñòèêà ñìåð÷³â íà òåðèòîð³¿ Óêðà¿íè
íà îñíîâ³ íîâèõ äàíèõ

Â. Ì. Âàùåíêî, ². Á. Êîðäóáà, ª. À. Ëîçà, Æ. ². Ïàòëàøåíêî,
Î. Î. Áàíí³êîâ, Þ. Ì. Êðèçñüêà, 2018

Äåðæàâíà åêîëîã³÷íà àêàäåì³ÿ ï³ñëÿäèïëîìíî¿ îñâ³òè òà óïðàâë³ííÿ,
Êè¿â, Óêðà¿íà

Íàä³éøëà 16 òðàâíÿ 2018 ð.

Ñìåð÷è � îïàñíûå è òðóäíîïðåäñêàçóåìûå àòìîñôåðíûå ÿâëåíèÿ, êîòîðûå
ìîãóò ïðèâîäèòü ê çíà÷èòåëüíîìó ýêîíîìè÷åñêîìó è ñîöèàëüíîìó óùåðáó. Ïîýòî-
ìó â ÑØÀ è Åâðîïå èçó÷åíèþ ñìåð÷åé óäåëÿåòñÿ âñå áîëüøå âíèìàíèÿ, àêòèâíî
ðàçâèâàåòñÿ ñèñòåìà íàáëþäåíèé è ñîîáùåíèé î ñìåð÷àõ. Â ñòàòüå íà îñíîâå íî-
âûõ äàííûõ ñåìè êàòàëîãîâ ýêñòðåìàëüíûõ ïîãîäíûõ ÿâëåíèé Åâðîïû è â ñòðà-
íàõ áûâøåãî ÑÑÑÐ ñîçäàí ñâîäíûé êàòàëîã, â êîòîðûé âîøëè 6298 ñîîáùåíèé î
íàáëþäåíèè ñìåð÷åé, íà åãî îñíîâå ïîñòðîåíû ãåîãðàôè÷åñêèå ðàñïðåäåëåíèÿ
çàðåãèñòðèðîâàííûõ ñìåð÷åé ðàçëè÷íûõ òèïîâ è ìîùíîñòåé íà òåððèòîðèÿõ Óê-
ðàèíû, Áåëàðóñè, Ìîëäîâû, Ïîëüøè, Ðóìûíèè, Âåíãðèè è äðóãèõ áëèæàéøèõ ê
Óêðàèíå òåððèòîðèé ñòðàí Åâðîïû çà ïåðèîä 1119�2017 ãã. â äîëãîòíî-øèðîòíîì
äèàïàçîíå 21�65° â. ä. è 44�71° ñ. ø. Ïîêàçàíî, ÷òî ãåîãðàôè÷åñêîå ðàñïðåäåëå-
íèå ñìåð÷åé â êîíòèíåíòàëüíîé è óìåðåííî êîíòèíåíòàëüíîé êëèìàòè÷åñêèõ îá-
ëàñòÿõ ïðèáëèçèòåëüíî îäíîðîäíî è êîððåëèðóåò ñ ïëîòíîñòüþ íàñåëåíèÿ íà ñî-
îòâåòñòâóþùèõ òåððèòîðèÿõ. Ñäåëàí âûâîä î òîì, ÷òî íà ìàëîíàñåëåííûõ òåððè-
òîðèÿõ Óêðàèíû 90�95 % ñëó÷àåâ ðàçðóøèòåëüíûõ ñìåð÷åé èíòåíñèâíîñòüþ EF1
è âûøå îñòàþòñÿ íåçàðåãèñòðèðîâàííûìè è íåó÷òåííûìè â êàòàëîãàõ. Ýòîò âû-
âîä ïîäòâåðæäàåòñÿ äàííûìè äèñòàíöèîííîãî êîñìè÷åñêîãî çîíäèðîâàíèÿ, à çíà-
÷èò, ðåàëüíîå êîëè÷åñòâî ñìåð÷åé äîëæíî ïðåâûøàòü ïðèìåðíî â 10�20 ðàç êî-
ëè÷åñòâî ñîîáùåííûõ ñëó÷àåâ, çàðåãèñòðèðîâàííûõ â êàòàëîãàõ. Íà îñíîâàíèè
àíàëèçà äàííûõ ñâîäíîãî êàòàëîãà òàêæå ïîêàçàíî, ÷òî íà òåððèòîðèè Óêðàèíû
ìîãóò âîçíèêàòü êàòàñòðîôè÷åñêèå ñìåð÷è èíòåíñèâíîñòüþ EF4�EF5. Â ñîîòâåòñò-
âèè ñ ãåîãðàôè÷åñêèì ðàñïðåäåëåíèåì âåðîÿòíîñòåé ðåãèñòðàöèè ñìåð÷åé íà òåð-
ðèòîðèè Óêðàèíû, âåðîÿòíîñòü ðåãèñòðàöèè ìîùíûõ ðàçðóøèòåëüíûõ ñìåð÷åé
êëàññîì EF1 è âûøå òàêæå ãåîãðàôè÷åñêè ïðèìåðíî îäíîðîäíî ðàñïðåäåëåíà äëÿ
âñåé òåððèòîðèè Óêðàèíû. Ñîãëàñíî ýòîìó ðàñïðåäåëåíèþ, ñðåäíÿÿ âåðîÿòíîñòü
ðåãèñòðàöèè ñîîáùåíèé î ñìåð÷àõ ñîñòàâëÿåò 20,6 ñìåð÷åé íà êâàäðàòíûé ãðàäóñ
çà ñòîëåòèå, à äëÿ ðàçðóøèòåëüíûõ ñìåð÷åé èíòåíñèâíîñòüþ EF1 è âûøå � 4,3.

Êëþ÷åâûå ñëîâà: ñìåð÷è, êàòàëîãè, êàðòû, ãåîãðàôè÷åñêîå ðàñïðåäåëåíèå, âåðî-
ÿòíîñòü.

Âñòóï. Ó ñòàòò³ ñìåð÷ âèçíà÷åíî ÿê íå-
áåçïå÷íå ³ âàæêîïðîãíîçîâàíå àòìîñôåð-
íå ÿâèùå ó ôîðì³ ë³éêîïîä³áíîãî âèõîðó,
ÿêèé ó ÑØÀ òà ªâðîï³ çâè÷àéíî íàçèâà-
þòü �òîðíàäî�. Ñìåð÷³ ÷àñòî ìàþòü âèñî-
êó ðóéí³âíó ñèëó ³ çäàòí³ íàíîñèòè çíà÷-
íó ñîö³àëüíó òà åêîíîì³÷íó øêîäó. Ñìåð-
÷³ âèíèêàþòü â óñüîìó ñâ³ò³, îäíàê íàé-

á³ëüøà ¿õ ê³ëüê³ñòü çàðåºñòðîâàíà â ÑØÀ.
Ëèøå íà òåðèòîð³¿ òàê çâàíî¿ �Àëå¿ òîð-
íàäî� ùîðîêó âíàñë³äîê ñìåð÷³â ãèíóòü
áëèçüêî 80 îñ³á ³ á³ëüø ÿê 1500 îñ³á îòðè-
ìóþòü ïîðàíåííÿ [Tornado ..., 2018].

×åðåç ñâîþ ëîêàëüíó ïðèðîäó äóæå ÷à-
ñòî ñìåð÷³, â òîìó ÷èñë³ ðóéí³âí³, çàëèøà-
þòüñÿ íåçàðåºñòðîâàíèìè íà ìåòåîðîëî-
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ã³÷íèõ ñïîñòåðåæóâàëüíèõ ïóíêòàõ ³ òîìó
íå âõîäÿòü äî îô³ö³éíèõ êàòàëîã³â åêñòðå-
ìàëüíèõ ïîãîäíèõ ÿâèù. Êîæåí ï³äòâåð-
äæåíèé ôàêò ñïîñòåðåæåííÿ ñìåð÷ó º
âàæëèâèì íå ëèøå ç òî÷êè çîðó âèçíà-
÷åííÿ éìîâ³ðíîñò³ âèíèêíåííÿ öèõ ïîä³é
³ ¿õ ïðîõîäæåííÿ ÷åðåç ïåâíó òåðèòîð³þ,
à é ç ïîçèö³¿ ôóíäàìåíòàëüíèõ íàóêîâèõ
äîñë³äæåíü ó ãàëóç³ òåðìîäèíàì³êè, ãàçî-
äèíàì³êè òîùî. Ç ïðàêòè÷íîãî ïîãëÿäó, äî-
ñë³äæåííÿ ñìåð÷³â º âàæëèâèìè äëÿ ðîç-
ðîáêè ìåòîä³â ¿õ ïðîãíîçóâàííÿ ç ìåòîþ
óïåðåäæåííÿ ïîòåíö³éíèõ êàòàñòðîô³÷-
íèõ íàñë³äê³â.

Íà òåðèòîð³¿ Óêðà¿íè ñìåð÷³ òàêîæ çäàò-
í³ ñïðè÷èíÿòè çíà÷íó íåáåçïåêó. Íàïðè-
êëàä, 23 ÷åðâíÿ 1997 ð. óíàñë³äîê ñìåð-
÷ó á³ëÿ ñ. Ðàê³â Ë³ñ (Âîëèíñüêà îáë.) çàãè-
íóëî 4 îñîáè, 17 îñ³á áóëî òðàâìîâàíî,
çðóéíîâàíî áëèçüêî 200 áóäèíê³â, çíèùå-
íî òà ïîøêîäæåíî ïîíàä 600 ìëí ì2 ïî-
ñ³â³â. Äëÿ ë³êâ³äàö³¿ íàñë³äê³â öüîãî ñìåð-
÷ó áóëî çàëó÷åíî á³ëüø ÿê 1700 îñ³á ³ çà-
ä³ÿíî ïîíàä 100 îäèíèöü ñïåö³àëüíî¿ òåõ-
í³êè [Ñòåáëþê, 2013].

Ó îñòàíí³ ðîêè çíà÷íèé âíåñîê ó âè-
â÷åííÿ ñìåð÷³â áóëî çðîáëåíî çà äîïîìî-
ãîþ ìåòîäèêè äèñòàíö³éíîãî çîíäóâàííÿ
Çåìë³ íà îñíîâ³ ðåòðîñïåêòèâíîãî àíàë³-
çó ñåð³é êîñì³÷íèõ çí³ìê³â ë³ñîâèõ òåðè-
òîð³é, íà ÿêèõ ïðîõîäæåííÿ ñìåð÷³â ñïðè-
÷èíèëî ìàñîâ³ âèâàëè ë³ñó [Shikhov, Cher-
nokulsky, 2018]. Åêîíîì³÷í³ çáèòêè â³ä òà-
êèõ âèâàë³â ìîæóòü áóòè á³ëüø³ çà çáèò-
êè, ñïðè÷èíåí³ ë³ñîâèìè ïîæåæàìè. Ïðè
öüîìó àíàë³ç êîñì³÷íèõ çí³ìê³â òàêîæ äàº
çìîãó âèÿâèòè íàñë³äêè ðóéí³âíèõ ïîòóæ-
íèõ ñìåð÷³â ó âàæêîäîñòóïíèõ ³ íåíàñå-
ëåíèõ ðåã³îíàõ, âèçíà÷èòè ê³ëüê³ñí³ ïàðà-
ìåòðè ñìåð÷³â � ïðèáëèçíó äàòó ïîä³¿ ,
ïëîùó âèâàëåíèõ äåðåâ, ôîðìó ³ òðàºê-
òîð³þ ïðîõîäæåííÿ ñìåð÷ó, é íàâ³òü îö³-
íèòè êîíêðåòíó ê³ëüê³ñòü ïîøêîäæåíèõ
÷è ïîâàëåíèõ äåðåâ.

Îäíàê íåçâàæàþ÷è íà çíà÷íèé ïðîã-
ðåñ ó âèÿâëåíí³ òà ïðîãíîçóâàíí³ ñìåð÷³â,
íàÿâí³ñòü óäîñêîíàëåíèõ êë³ìàòè÷íèõ òà
àòìîñôåðíèõ ìîäåëåé, ñïåö³àëüíèõ ìåòå-
îðîëîã³÷íèõ êîñì³÷íèõ ïëàòôîðì, äîïëå-
ð³âñüêèõ ðàäàðíèõ ñèñòåì é ïîòóæíèõ êîì-

ï�þòåð³â, ô³çèêà, óìîâè ôîðìóâàííÿ ³ óò-
âîðåííÿ ñìåð÷³â âñå ùå çàëèøàþòüñÿ áà-
ãàòî â ÷îìó íå âèçíà÷åíèìè ³ íå ñôîðìó-
ëüîâàíèìè äëÿ âñ³õ ðåã³îí³â Çåìë³.

Íåáåçïåêà ñìåð÷³â. Óíàñë³äîê ñìåð÷ó
ïîòóæí³ñòþ F3 íà òåðèòîð³¿ Áàíãëàäåø
26 êâ³òíÿ 1989 ð. çàãèíóëî ùîíàéìåíøå
1300 îñ³á, òðàâìîâàíî � 12 000, çàëèøè-
ëèñü áåç äîì³âîê � 80 000 îñ³á. Åêîíîì³÷-
í³ çáèòêè ñòàíîâèëè 1,5 ìëí äîë. ÑØÀ
[Dolce, 2014].

Äî òðàã³÷íèõ íàñë³äê³â òàêîæ ïðèçâ³â
ðàïòîâèé, ìàëîïîòóæíèé ³ êîðîòêî÷àñíèé
ñìåð÷ ³íòåíñèâí³ñòþ EF1 íà òåðèòîð³¿ Öçÿíü-
ë³ ó Êèòà¿ , ÿêèé ó ÷åðâí³ 2015 ð. çàáðàâ
æèòòÿ ìàéæå 450 îñ³á � ïàñàæèð³â òà åê³-
ïàæó âíàñë³äîê çàòîïëåííÿ ð³÷êîâîãî ëàé-
íåðà �Eastern Star� íà ð.ßíöçè [Tornado...,
2008].

Íàéïîòóæí³øèì ³ç çàðåºñòðîâàíèõ çà
âñþ ³ñòîð³þ ñïîñòåðåæåíü ñìåð÷³â âèçíà-
íî ñìåð÷ êëàñó ïîòóæíîñò³ F5, ÿêèé ñïî-
ñòåð³ãàëè 3 òðàâíÿ 1999 ð. ó ÑØÀ á³ëÿ
ì.Îêëàõîìà-Ñ³ò³. Ó ë³éö³ öüîãî ñìåð÷ó ä³à-
ìåòðîì 100 ì øâèäê³ñòü â³òðó äîñÿãàëà
136 ì/ñ (490 êì/ãîä). Öå íàéá³ëüøà çàðå-
ºñòðîâàíà øâèäê³ñòü â³òðó íà Çåìë³ çà âñþ
³ñòîð³þ ñïîñòåðåæåíü [Wurman, Kosiba,
2013].

Çà îñòàíí³ 200 ðîê³â ó ªâðîï³ áóëè çà-
ðåºñòðîâàí³ êàòàñòðîô³÷í³ ñìåð÷³ : á³ëÿ
ì. Ìîíâ³ëü (Ôðàíö³ÿ) ó ñåðïí³ 1845 ð. [Ra-
vilious, 2018] (ùîíàéìåíøå 70 ñìåðòåëü-
íèõ âèïàäê³â, çà ³íøèìè äàíèìè � äî
200 ñìåðòåëüíèõ âèïàäê³â [British ..., 2018;
Dessens, Snow, 1989]); á³ëÿ ì. ²âàíîâî (Ðî-
ñ³ÿ) ó ÷åðâí³ 1984 ð. (69 ñìåðòåëüíèõ âè-
ïàäê³â, çà ³íøèìè äàíèìè � äî 400 ñìåð-
òåëüíèõ âèïàäê³â [Finch, Bikos, 2012]) òà
ó ìóí³öèïàë³òåò³ Îð³ÿ (²òàë³ÿ) ó âåðåñí³
1897 ð. (55 ñìåðòåëüíèõ âèïàäê³â).

Ïîáëèçó êîðäîíó Óêðà¿íè ç Ïîëüùåþ
çà îñòàíí³ 100 ðîê³â çàðåºñòðîâàíî äâà
ïîòóæí³ ñìåð÷³, ÿê³ îô³ö³éíî êëàñèô³êî-
âàíî, ÿê F4, àëå çà õàðàêòåðîì ³ ìàñøòà-
áàìè ðóéíóâàíü âîíè ìîãëè ìàòè ïîòóæ-
í³ñòü F5. Öå ñìåð÷³ 20 ëèïíÿ 1931 ð. ïî-
áëèçó ì. Ëþáë³í (Ïîëüùà) òà 20 òðàâíÿ
1960 ð. ïîáëèçó ñ. Í³áîðç (Ïîëüùà) [Euro-
pean ..., 2013].
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Íåçâàæàþ÷è íà òå ùî ê³ëüê³ñòü òà ðóé-
í³âíà ñèëà ºâðîïåéñüêèõ ñìåð÷³â ìåíøà,
í³æ ñìåð÷³â ÑØÀ, ùîð³÷íî âîíè ïðèçâî-
äÿòü ó ªâðîï³ äî åêîíîì³÷íèõ çáèòê³â ³ ëþä-
ñüêèõ âòðàò. Òàê, ó 1950�2015 ðð. ñìåð÷³
ñòàëè ïðè÷èíîþ 316 ñìåðòåëüíèõ âèïàä-
ê³â, 4462 ïîðàíåíü ³ ñóìàðíèõ çáèòê³â ïðè-
áëèçíî ó 1 ìëðä ºâðî [Antonescu et al., 2017].

Âèâ÷åííÿ ñìåð÷³â ó ÑØÀ òà ªâðîï³. Ó
ÑØÀ âèâ÷åííþ ñìåð÷³â íå ïðèä³ëÿëè íà-
ëåæíî¿ óâàãè äîòè, äîêè ó 1880-õ ðîêàõ
Ä. Ï. Ô³íë³ ó Signal Corps Àðì³¿ ÑØÀ íå
ðîçðîáèâ ìåòîäèêó âèÿâëåííÿ ìîæëèâèõ
óìîâ âèíèêíåííÿ ñìåð÷³â ó âèãëÿä³ òàê çâà-
íèõ �ïðàâèë Ô³íë³� [Finley, 1884], íà îñíî-
â³ ÿêèõ ó 1884�1886 ðð. â³í çðîáèâ äåê³ëü-
êà óñï³øíèõ ï³ëîòíèõ ïðîãíîç³â.

Óò³ì ï³ñëÿ äåê³ëüêîõ íàñòóïíèõ íåâäà-
ëèõ ïðîãíîç³â ñìåð÷³â ìåòåîðîëîãè ÑØÀ
ä³éøëè âèñíîâêó, ùî ïðîãíîçóâàííÿ ñìåð-
÷³â ìîæå ñïðè÷èíèòè ïàí³êó ñåðåä íàñå-
ëåííÿ. Ñàìå òîìó ó Ïðàâèëàõ ðîáîòè ñòàí-
ö³é Ïîãîäíîãî áþðî ÑØÀ ó 1905 ð. îô³-
ö³éíî áóëî çàáîðîíåíî âèêîðèñòîâóâàòè
ñëîâî �ñìåð÷³� òà ïóáë³êóâàòè ¿õ ïðîãíî-
çè. Ôàêòè÷íî öå ïðèçâåëî äî ïðèïèíåííÿ
äîñë³äæåíü ÿâèùà. Öÿ çàáîðîíà òàêîæ áó-
ëà ï³äòâåðäæåíà ó íàñòóïíèõ ðåäàêö³ÿõ
�Ïðàâèë� 1915 ³ 1934 ðð.

Ïåðåëîìíèé ìîìåíò ó ñïðèéíÿòò³ ñìåð-
÷îíåáåçïåêè ó ÑØÀ íàñòàâ ëèøå ï³ñëÿ ñå-
ð³¿ êàòàñòðîô³÷íèõ ñìåð÷³â, çîêðåìà ñìåð-
÷ó 8 áåðåçíÿ 1925 ð., ÿêèé ïðîí³ññÿ øòà-
òàìè Ì³ññóð³, ²ëë³íîéñ òà ²íä³àíà ³ ñïðè-
÷èíèâ 695 ñìåðòåé, òðàâìóâàâ 2000 îñ³á.
Çáèòêè â³ä íüîãî áóëî îö³íåíî ó 16,5 ìëí
äîë. ÑØÀ. Ó ðåçóëüòàò³ ó ÑØÀ áóëî ðîç-
ðîáëåíî êîìïëåêñ çàõîä³â ³ çàñîá³â äëÿ îïå-
ðàòèâíîãî âèÿâëåííÿ òà ïîäàëüøîãî êîíò-
ðîëþ ðîçâèòêó íåáåçïå÷íèõ ñìåð÷³â ó òà-
êîìó ñêëàä³: 1) ñèñòåìà ïðîãíîçóâàííÿ ìîæ-
ëèâîñò³ âèíèêíåííÿ ñìåð÷³â; 2) ñèñòåìà
ìîí³òîðèíãó ñìåð÷³â; 3) ñèñòåìà ðîçïîâñþ-
äæåííÿ ïîïåðåäæåííÿ ïðî ñìåð÷; 3) êî-
ìóí³êàö³éí³ ñèñòåìè ³ òðåí³íãè äëÿ íàñå-
ëåííÿ [Bradford, 1999].

Ó ïîäàëüøîìó ïåðøèé óñï³øíèé ïðîã-
íîç ñìåð÷ó ó ÑØÀ áóëî çðîáëåíî ó 1948ð.,
ó 1950 ð. îñòàòî÷íî çíÿòî �çàáîðîíó� íà
âæèâàííÿ ñëîâà �ñìåð÷³�. À â 1965ð. ñìåð÷,

ÿêèé ñïðè÷èíèâ çàãèáåëü 271 îñîáè òà
200 ìëí äîë. ÑØÀ çáèòê³â [Heidorn, 2007],
îñòàòî÷íî çìóñèâ Íàö³îíàëüíó ñëóæáó ïî-
ãîäè ÑØÀ íàäàòè ïðîáëåì³ âèâ÷åííÿ ñìåð-
÷³â ïð³îðèòåòíèé ñòàòóñ.

Íàñòóïíèì íàäçâè÷àéíî âàæëèâèì êðî-
êîì ó âèâ÷åíí³ òà ïðîãíîçóâàíí³ ñìåð÷³â
ñòàëî ìàñîâå çàñòîñóâàííÿ ñïåö³àë³çîâà-
íèõ äîïëåð³âñüêèõ ïîãîäíèõ ðàäàð³â íà
ìîí³òîðèíãîâèõ ïóíêòàõ ÑØÀ ó 1990-õ ðî-
êàõ. Öå äàëî çìîãó âèÿâëÿòè íå ëèøå ìå-
òåîêë³ìàòè÷í³ óìîâè, ñïðèÿòëèâ³ äëÿ ôîð-
ìóâàííÿ ñìåð÷³â, à é öèðêóëÿö³éí³ ðóõè
ó îñåðåäêàõ øòîðìó, ùî ìîæóòü óòâîðè-
òè ñìåð÷³. Íà ñüîãîäí³ çàâ÷àñí³ñòü ïîïå-
ðåäæåííÿ ïðî íåáåçïå÷í³ ñìåð÷³ ó ÑØÀ
ñòàíîâèòü 10�15 õâ.

Ó ªâðîï³ çà ïåð³îä 1950�2015 ðð. ñå-
ðåäíÿ ùîð³÷íà ê³ëüê³ñòü çàðåºñòðîâàíèõ
ñìåð÷³â ñòàíîâèëà 83 âèïàäêè, ùî áóëî
â 11 ðàç³â ìåíøå çà àíàëîã³÷íèé ïîêàç-
íèê äëÿ ÑØÀ. Çàâäÿêè ïîøèðåííþ ²íòåð-
íåòó, ôîòî- òà â³äåîòåõí³êè ùîð³÷íà ê³ëü-
ê³ñòü ïîâ³äîìëåíü ïðî ñìåð÷³ çðîñëà á³ëüø
ÿê ó 13 ðàç³â (ðèñ. 1), ó 2015 ð. â ªâðîï³
áóëî çàô³êñîâàíî 206 ñìåð÷³â [Antonescu,
2017]. Ïðîòå ðåàëüíà ê³ëüê³ñòü âèïàäê³â
ñìåð÷³â çàëèøàºòüñÿ íåâ³äîìîþ ÷åðåç íå-
äîñòàòíþ ê³ëüê³ñòü ÿê³ñíèõ îô³ö³éíèõ äà-
íèõ ³ îö³íþºòüñÿ íå ìåíøå 300�400 ùî-
ð³÷íî [Groenemeijer, Kuhne, 2014].

Ï³ñëÿ 2006 ð. ó ªâðîïåéñüê³é ëàáîðà-
òîð³¿ åêñòðåìàëüíèõ øòîðì³â ðîçïî÷àëî-
ñÿ ñòâîðåííÿ íîâîãî êàòàëîãó European
Severe Weather Database (ªâðîïåéñüêà áà-
çà äàíèõ åêñòðåìàëüíèõ ïîãîäíèõ ÿâèù
� ESWD) [Dotzek et al., 2009; European ...,
2013], äî ÿêîãî áóëî âêëþ÷åíî ïîâ³äîìëåí-
íÿ ïðî ñìåð÷³. Äî öüîãî êàòàëîãó çà ïåð³-
îä ÷àñó 1950�2015 ðð. çàíåñåíî 5478 ñìåð-
÷³â, ÿê³ ñïîñòåð³ãàëè ó 42 ºâðîïåéñüêèõ
êðà¿íàõ [Antonescu et al., 2017].

Ñìåð÷³ íà òåðèòîð³¿ Óêðà¿íè. Íà ñüî-
ãîäí³ íåìàº ºäèíîãî �ïîâíîãî� êàòàëîãó
ñìåð÷³â äëÿ òåðèòîð³¿ Óêðà¿íè, âíàñë³äîê
÷îãî îö³íêè éìîâ³ðíîñò³ âèíèêíåííÿ ñìåð-
÷³â ñóòòºâî çàíèæåí³.

Äëÿ óòî÷íåííÿ ñòàòèñòèêè ñïîñòåðåæåíü
òà ðåºñòðàö³¿ ôàêò³â ñìåð÷îóòâîðåííÿ íà
òåðèòîð³¿ Óêðà¿íè ó ö³é ñòàòò³ âèêîðèñ-



Â. Ì. ÂÀÙÅÍÊÎ, ². Á. ÊÎÐÄÓÁÀ, ª. À. ËÎÇÀ, Æ. ². ÏÀÒËÀØÅÍÊÎ ÒÀ  ²Í.

202 Ãåîôèçè÷åñêèé æóðíàë ¹ 3, Ò. 40, 2018

òàíî çâåäåíèé àâòîðàìè êàòàëîã íà îñíî-
â³ ñèíòåçó äàíèõ êàòàëîã³â European Se-
vere Weather Database [Dotzek et al., 2009;
European ..., 2013] ³ Tornado-Map.de [Tor-
nado ..., 2018], à òàêîæ êàòàëîãó ñìåð÷³â,
ùî ì³ñòèòüñÿ ó äîäàòêó äî ÐÁ-022 [Ðóêî-
âîäñòâî ..., 2001], ìàòåð³àë³â ³íòåðíåò-æóð-
íàëó Meteoweb.ru [meteoweb.ru], Êàòàëî-
ãó ñìåð÷³â íà òåðèòîð³¿ êîëèøíüîãî ÑÐÑÐ
[Êàòàëîã ..., 2012] ³ Êàòàëîãó ñìåð÷³â íà òå-
ðèòîð³¿ Ðîññ³¿, Êàçàõñòàíó, Óêðà¿íè òà Á³-
ëîðóñ³ [Êàòàëîã ..., 2014] é ìàòåð³àë³â ñòàò-
ò³ [Shikhov, Chernokulsky, 2018]. Çâåäåíèé
êàòàëîã çàãàëîì ì³ñòèâ 6298 âèïàäê³â ðå-
ºñòðàö³¿ ñìåð÷³â, ç ÿêèõ 5794 âèïàäêè çà-
ðåºñòðîâàíî ó ãåîãðàô³÷íîìó ðåã³îí³ 14°�
65° ñõ. ä. ³ 44°�71° ïí. ø. çà ïåð³îä ÷àñó
1119�2017 ðð. Âèá³ð òàêèõ äîâãîòíî-øè-
ðîòíèõ õàðàêòåðèñòèê îáðàíèõ òåðèòîð³é
çóìîâëåíèé íåîáõ³äí³ñòþ àíàë³çó ñìåð÷î-
íåáåçïåêè äëÿ òåðèòîð³é ÿê Óêðà¿íè, òàê
³ ñóì³æíèõ êðà¿í. Îñê³ëüêè â³äïîâ³äí³ êà-
òàëîãè ÷àñòêîâî ì³ñòèëè ïîâ³äîìëåííÿ ïðî
îäí³ é ò³ ñàì³ ñìåð÷³, ïðîâåäåíî ô³ëüòðà-
ö³þ ìîæëèâèõ äóáë³êàò³â, ï³ñëÿ ÿêî¿ ê³ëü-

ê³ñòü ðîáî÷èõ ïîä³é ñòàíîâèëà 4406 çàïè-
ñ³â. Äî çâåäåíîãî êàòàëîãó óâ³éøëè ñìåð-
÷³ óñ³õ òèï³â � dust devil, funnel cloud,
gustnadoe, tornado (çã³äíî ç êëàñèô³êàö³-
ºþ ESWD).

Íà îñíîâ³ çâåäåíîãî êàòàëîãó ïîáóäî-
âàíî ãåîãðàô³÷íèé ðîçïîä³ë ñìåð÷³â íà äî-
ñë³äæóâàí³é òåðèòîð³¿ (ðèñ. 2). Ìîäåëþ-
âàííÿ ³ îáðîáêó äàíèõ âèêîíàíî ó ïðîã-
ðàìàõ Free Pascal, Lazarus, ðåíäåð íà îñ-
íîâ³ ïðîãðàìè Castle Game Engine.

Çà äîïîìîãîþ ñòâîðåíî¿ êàðòè êîîðäè-
íàòíîãî ãåîãðàô³÷íîãî ðîçïîä³ëó ôàêò³â ðå-
ºñòðàö³¿ ñìåð÷³â ìîæíà ââîäèòè ïîïðàâêè
çà ñåëåêö³þ ñïîñòåðåæåííÿ ñìåð÷³â ó ð³ç-
íèõ êðà¿íàõ, âðàõîâóâàòè íåîäíîð³äí³ñòü
ðåºñòðàö³éíèõ äàíèõ óíàñë³äîê ð³çíî¿ ãó-
ñòîòè íàñåëåííÿ òà îö³íþâàòè êîåô³ö³ºíò
³ìîâ³ðíîñò³ íåðåºñòðàö³¿ ðåàëüíèõ ñìåð-
÷³â äëÿ ìàëîíàñåëåíèõ òåðèòîð³é. Íà êàð-
ò³ ïðîñë³äêîâóºòüñÿ òåíäåíö³ÿ òÿãîò³ííÿ
ê³ëüêîñò³ çàðåºñòðîâàíèõ ñìåð÷³â ñàìå äî
ãóñòîíàñåëåíèõ ðàéîí³â (ïîð³âí. ðèñ. 2,a,á),
ïðî ùî çàçíà÷åíî ó ïóáë³êàö³ÿõ [Taszarek,
Brooks, 2015; Antonescu et al., 2017].

Ðèñ. 1. Ê³ëüê³ñòü ïîâ³äîìëåíü ïðî ñìåð÷³, çàðåºñòðîâàíà ó êàòàëîãàõ [Ðóêîâîäñòâî ... ,
2001; European ..., 2013; meteoweb.ru; Êàòàëîã ..., 2013, 2014; Tornado ..., 2018; Shikhov,
Chernokulsky, 2018] çà ïåð³îä 1990�2017 ðð.: 1 � ñóìàðíà ê³ëüê³ñòü çàïèñ³â, 2 � ê³ëü-
ê³ñòü çàïèñ³â ï³ñëÿ ¿õ ïðîñòîðîâî¿ ô³ëüòðàö³¿ òà ô³ëüòðàö³¿ ìîæëèâèõ äóáë³êàò³â.
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Ó îñòàíí³ ðîêè çðîáëåíî çíà÷íèé êðîê
ó âèâ÷åíí³ ðåàëüíèõ ïîòóæíèõ, àëå íå
çàðåºñòðîâàíèõ ñìåð÷³â êëàñó F1 ³ á³ëüøå

â ë³ñîâ³é çîí³ íà ï³äñòàâ³ âèêîðèñòàííÿ
äàíèõ êîñì³÷íîãî äèñòàíö³éíîãî çîíäó-
âàííÿ Çåìë³, âêëþ÷àþ÷è êîñìîçí³ìêè òà

Ðèñ. 2. Ãåîãðàô³÷íèé ðîçïîä³ë: a � ñìåð÷³â äëÿ òåðèòîð³é Óêðà¿íè òà ïðèëåãëèõ êðà¿í çà äà-
íèìè êàòàëîã³â [Ðóêîâîäñòâî ..., 2001; European ..., 2013; meteoweb.ru; Êàòàëîã ..., 2013, 2014;
Tornado ..., 2018; Shikhov, Chernokulsky, 2018]; á � ãóñòîòè íàñåëåííÿ (îñ³á íà 1 êì2) ñòàíîì
íà 2015 ð. çà äàíèìè [Center ..., 2017], áàçîâà êàðòà � NASA August Blue Marble [Stockli åt àl.,
2005], æîâòèìè ç³ðî÷êàìè ïîçíà÷åíî ñòîëèö³ êðà¿í.
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êàðòè çì³í ë³ñîâîãî ïîêðèâó Çåìë³ Global
Forest Change Map. Öÿ ìåòîäèêà ´ðóíòó-
ºòüñÿ íà âèÿâëåíí³ íà êîñìîçí³ìêàõ âóçü-
êèõ ³ ïðîòÿæíèõ ñóö³ëüíèõ â³òðîâàë³â ç
ïîäàëüøîþ ¿õ âåðèô³êàö³ºþ íà ï³äñòàâ³
äàíèõ ñóïóòíèêîâèõ çí³ìê³â âèñîêî¿ ðîç-

ä³ëüíî¿ çäàòíîñò³, òàêèõ ÿê Landsat, Senti-
nel òà ³í. [Øèõîâ, Òàðàñîâ, 2016]. Çà äîïî-
ìîãîþ òàêèõ êîñìîçí³ìê³â ³ äàíèõ Global
Forest Watch âèÿâëåíî 110 âèïàäê³â âèâà-
ëó ë³ñó íà òåðèòîð³¿ Ðîñ³¿ , ñïðè÷èíåíèõ
ñìåð÷àìè ïîòóæí³ñòþ F1 ³ á³ëüøå, ç ÿêèõ

Ðèñ. 3. Ãåîãðàô³÷íèé ðîçïîä³ë ³ìîâ³ðíîñò³ ðåºñòðàö³¿ ñìåð÷ó ó ð³âíîïðîì³æí³é ïðîåêö³¿, ïîáó-
äîâàíèé íà îñíîâ³ êàòàëîã³â [Ðóêîâîäñòâî ..., 2001; European ..., 2013; meteoweb.ru; Êàòàëîã ...,
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ëèøå 5 ñìåð÷³â çàíåñåíî äî êàòàëîãó ESWD
[Shikhov, Chernokulsky, 2018].

Ñòàòèñòèêà âèÿâëåíèõ ó òàêèé ñïîñ³á
ñìåð÷³â äàº çìîãó çðîáèòè âèñíîâîê, ùî
äëÿ ìàëîíàñåëåíèõ òåðèòîð³é ³íôîðìàö³ÿ
ïðî 95�96 % âèïàäê³â ïîòóæíèõ ñìåð÷³â
(êëàñîì F1 ³ âèùå) ³ ùå á³ëüøà ê³ëüê³ñòü
ìåíø ïîòóæíèõ ñìåð÷³â çàëèøàºòüñÿ íå-
çàðåºñòðîâàíîþ.

Ñë³ä çàóâàæèòè, ùî ðåïðåçåíòîâàíèé
ó ö³é ñòàòò³ ìåòîä ïðàöþº âèêëþ÷íî äëÿ
ãóñòèõ ë³ñîâèõ ìàñèâ³â ³ äëÿ ñìåð÷³â ïî-
òóæí³ñòþ F1 ³ á³ëüøå, ÿê³ ñóïðîâîäæóþòü-
ñÿ âèâàëîì ë³ñó íà ïëîùàõ ïîíàä 1ãà. Òî-
ìó çíà÷åííÿ 95 % º íèæíüîþ ãðàíè÷íîþ
îö³íêîþ éìîâ³ðíîñò³ íåðåºñòðàö³¿ ñìåð÷ó
íà ïåâí³é ìàëîíàñåëåí³é ïëîù³.

Îòæå, äëÿ ìàëîíàñåëåíèõ òåðèòîð³é
ìîæíà îö³íèòè êîåô³ö³ºíò ³ìîâ³ðíîñò³ íå-
ðåºñòðàö³¿ ñìåð÷ó ïîòóæí³ñòþ F1 ³ âèùå �
95%, òîáòî íà îäèí çàðåºñòðîâàíèé ñìåð÷
â³äïîâ³äíîãî êëàñó ïîòóæíîñò³ ïðèïàäàº
20 íåçàðåºñòðîâàíèõ ñìåð÷³â, ÿê³ ïðèçâå-
ëè äî ôàêòè÷íèõ çíà÷íèõ ðóéíóâàíü. Íà
ï³äñòàâ³ ëîãàðèôìè÷åñêè íîðìàëüíîãî ðîç-
ïîä³ëó ê³ëüêîñò³ ñìåð÷³â çàëåæíî â³ä ¿õ

ïîòóæíîñò³ [Shikhov, Chernokulsky, 2018]
ìîæíà ñòâåðäæóâàòè, ùî ñìåð÷³â ïîòóæ-
í³ñòþ F0 íà â³äïîâ³äí³é òåðèòîð³¿ â³äáóâà-
ºòüñÿ ó 10 ðàç³â á³ëüøå, àí³æ ïîòóæí³ñ-
òþ EF1+. Öå îçíà÷àº, ùî éìîâ³ðí³ñòü íå-
ðåºñòðàö³¿ ñìåð÷ó êëàñó ³íòåíñèâíîñò³ F0
³ âèùå äëÿ ìàëîíàñåëåíèõ òåðèòîð³é ñòà-
íîâèòü 99,5 %, àáî íà êîæåí çàðåºñòðîâà-
íèé òàêèé ñìåð÷ ïðèïàäàº 200 íåçàðåºñò-
ðîâàíèõ ñìåð÷³â ïîòóæí³ñòþ F0 ³ âèùå.

Îòðèìàí³ ðåçóëüòàòè óçãîäæóþòüñÿ ³ç
òàêèì ôàêòîì: äëÿ òåðèòîð³¿ ÑØÀ ó 1920-ò³
ðîêè ïðèéìàëè, ùî ñåðåäíÿ ê³ëüê³ñòü ñìåð-
÷³â çà ð³ê äîð³âíþâàëà 100�200, à â îñòàí-
íº äåñÿòèë³òòÿ ñåðåäíüîð³÷íà ê³ëüê³ñòü ïî-
â³äîìëåíü ïðî ñïîñòåðåæåííÿ ñìåð÷³â ïå-
ðåâèùóº 1200. Òàêèì ÷èíîì, ìîæíà î÷³-
êóâàòè, ùî çðîñòàííÿ äîñòóïíîñò³ ôîòî-
òà â³äåîòåõí³êè äëÿ íàñåëåííÿ, à òàêîæ
ìîæëèâîñòåé ²íòåðíåòó é íàäàë³ çá³ëüøó-
âàòèìå ê³ëüê³ñòü âèïàäê³â ðåºñòðàö³¿ ñìåð-
÷³â ð³çíèõ òèï³â ³ ïîòóæíîñòåé.

Àíàë³ç äàíèõ êàðòè (ðèñ. 3, â) òàêîæ
âêàçóº íà â³äñóòí³ñòü ãåîãðàô³÷íî âèðà-
æåíèõ �öåíòð³â ñìåð÷îóòâîðåííÿ� ÷è ÿêè-
õîñü ³íøèõ õàðàêòåðíèõ ãåîãðàô³÷íèõ ëî-

2013, 2014; Tornado ..., 2018; Shikhov, Chernokulsky, 2018]. Ðîçì³ð ÷àðóíêè ñ³òêè: a � 1° × 1°;
á � 0,5° × 0,5°; â � 0,33° × 0,33°.
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êàëüíèõ òåðèòîð³é ³ç ñóòòºâî ï³äâèùåíîþ
ñìåð÷îíåáåçïåêîþ, êð³ì î÷åâèäíî¿ êîðå-
ëÿö³¿ ê³ëüêîñò³ çàðåºñòðîâàíèõ ñìåð÷³â ³ç
âåëèêèìè íàñåëåíèìè ïóíêòàìè (äèâ. ðèñ.
2, á). Îòæå, ñìåð÷³ ìîæóòü âèíèêàòè ³ âè-

íèêàþòü íà çíà÷íèõ ïëîùàõ ³ç êâàç³îäíî-
ð³äíîþ éìîâ³ðí³ñòþ, à â ìåæàõ ìàñøòàá-
íèõ êë³ìàòè÷íèõ ñòðóêòóð ¿õ îñîáëèâîñò³
ìîæóòü áóòè çóìîâëåí³ ëîêàëüíèìè õàðàê-
òåðèñòèêàìè ï³äñòèëüíî¿ ïîâåðõí³ òà ì³ñ-

Ðèñ. 4. Ãåîãðàô³÷íèé ðîçïîä³ë ñìåð÷³â ó ð³âíîïðîì³æí³é ïðîåêö³¿ ³ç äîñòîâ³ðíî ³äåíòèô³êî-
âàíîþ ïîòóæí³ñòþ çà øêàëîþ Ôóäç³òè�Ï³ðñîíà íà îñíîâ³ êàòàëîã³â [Ðóêîâîäñòâî ... , 2001;
European ..., 2013; meteoweb.ru; Êàòàëîã ..., 2013, 2014; Tornado ..., 2018; Shikhov, Chernokulsky,
2018]: a � F0 ³ âèùå; á � F2 ³ âèùå. Ðîçì³ð ÷àðóíêè ñ³òêè 1° × 1°.
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öåâèìè, ïåðåâàæíî àåðîëîã³÷íèìè òà ã³ä-
ðîëîã³÷íèìè, óìîâàìè.

Òàêèì ÷èíîì, íåáåçïåêà âèíèêíåííÿ
ïîòóæíîãî ñìåð÷ó ³ñíóº íà óñ³õ áåç âèíÿò-
êó òåðèòîð³ÿõ Óêðà¿íè òà ñóì³æíèõ êðà¿í.

Ãåîãðàô³÷íèé ðîçïîä³ë âèïàäê³â ðåºñò-
ðàö³¿ ñìåð÷³â. Íà ðèñ. 3�5 ïîêàçàíî êàð-
òè ðîçïîä³ëó â³äíîñíèõ ³ìîâ³ðíîñòåé âè-
ïàäê³â ðåºñòðàö³¿ ñìåð÷³â äëÿ äîñë³äæó-
âàíèõ òåðèòîð³é.

Â³äïîâ³äíî äî ðèñ. 3, a, ðîçïîä³ë ³ìîâ³ð-
íîñò³ ðåºñòðàö³¿ ñìåð÷³â äëÿ óñ³º¿ òåðèòî-
ð³¿ Óêðà¿íè é íà òåðèòîð³ÿõ ñóì³æíèõ êðà-
¿í ìàº êâàç³îäíîð³äíèé õàðàêòåð. Ðèñ. 3,
â òàêîæ íàî÷íî äåìîíñòðóº ïðîáëåìó íå-
ïîâ³äîìëåííÿ ïðî âèïàäêè ñìåð÷³â íà òå-
ðèòîð³ÿõ íå ò³ëüêè Óêðà¿íè, à é Á³ëîðóñ³,
Ðóìóí³¿ , Ñëîâà÷÷èíè, Ìîëäîâè ³ äåÿêèõ
³íøèõ êðà¿í, ÿê çàçíà÷åíî âèùå. Ïðè öüî-
ìó ãåîãðàô³÷íèé ðîçïîä³ë íà ðèñ. 3�5
çðîáëåíî ó âèãëÿä³ äîâãîòíî-øèðîòíî¿ ñ³ò-
êè ó ð³âíîïðîì³æí³é ïðîåêö³¿ ³ç ðîçì³ðîì
êîæíî¿ ÷àðóíêè 1° × 1°.

Ïðî êâàç³îäíîð³äí³ñòü ðîçïîä³ëó ìîæ-
íà ñòâåðäæóâàòè ïðèíàéìí³ äëÿ äâîõ êë³-

ìàòè÷íèõ çîí: êîíòèíåíòàëüíî¿ òà ïîì³ð-
íî êîíòèíåíòàëüíî¿.

Íà ðèñ. 3, á, â ç ìåíøèì ðîçì³ðîì ÷àðó-
íîê ñ³òêè, 0,5° × 0,5° òà 0,33° × 0,33° â³äïî-
â³äíî, äåòàëüí³øå òàêîæ ïðîñë³äêîâóºòü-
ñÿ ÷³òêèé çâ�ÿçîê ê³ëüêîñò³ çàðåºñòðîâà-
íèõ ïîâ³äîìëåíü ïðî ñïîñòåðåæåííÿ ñìåð-
÷³â ³ç ãóñòîòîþ íàñåëåííÿ (äèâ. ðèñ. 2, á)
íà âñ³õ òåðèòîð³ÿõ. Òàêèé ñàìèé âèñíî-
âîê ìîæíà çðîáèòè ³ äëÿ ãóñòîíàñåëåíèõ
áåðåãîâèõ òåðèòîð³é, äå óìîâè äëÿ ñïîñ-
òåðåæåííÿ ñìåð÷³â º ñïðèÿòëèâ³øèìè.

Â³äíîñíà ãóñòîòà ñìåð÷³â íà ðèñ. 3 âè-
çíà÷åíà íà îñíîâ³ øêàë, ðîçòàøîâàíèõ ó
ïðàâ³é íèæí³é ÷àñòèí³ êîæíîãî ðèñóíêà,
³ â³äïîâ³äàº ñóìàðí³é ê³ëüêîñò³ çàðåºñòðî-
âàíèõ ñìåð÷³â íà ïåâíèõ òåðèòîð³ÿõ çà
âåñü ïåð³îä ñïîñòåðåæåíü.

Ãåîãðàô³÷íèé ðîçïîä³ë ïîâ³äîìëåíü ïðî
ñìåð÷³ ç ¿õ äîñòîâ³ðíî âèçíà÷åíèìè ïî-
òóæíîñòÿìè çà øêàëîþ Ôóäç³òè�Ï³ðñî-
íà ïîêàçàíî íà ðèñ. 4. ßê áà÷èìî, õàðàê-
òåð ðîçïîä³ëó çàðåºñòðîâàíèõ ñìåð÷³â ïî-
òóæí³ñòþ EF0 ³ á³ëüøå ï³äòâåðäæóº âèñ-
íîâîê ïðî òå, ùî ðîçïîä³ëè ñìåð÷³â ³ç äîñ-

Ðèñ. 5. Ãåîãðàô³÷íèé ðîçïîä³ë ñìåð÷³â ó ð³âíîïðîì³æí³é ïðîåêö³¿ ïîòóæí³ñòþ F3 ³ âèùå çà
øêàëîþ Ôóäç³òè�Ï³ðñîíà íà îñíîâ³ êàòàëîã³â [Ðóêîâîäñòâî ..., 2001; European ..., 2013; meteo-
web.ru; Êàòàëîã ..., 2013, 2014; Tornado ..., 2018; Shikhov, Chernokulsky, 2018].
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òîâ³ðíî âèçíà÷åíîþ ïîòóæí³ñòþ ÿê äëÿ
êëàñ³â EF0�EF5 (ðèñ. 4, a), òàê ³ äëÿ êëàñ³â
ïîòóæíîñò³ EF2�EF5 (ðèñ. 4, á) çáåð³ãà-
þòü ñâîþ ãåîãðàô³÷íó îäíîð³äí³ñòü. ²íøè-

ìè ñëîâàìè, ç îãëÿäó íà õàðàêòåð öèõ ðîç-
ïîä³ë³â ìîæíà ñòâåðäæóâàòè, ùî âèñîêî-
ïîòóæí³ ñìåð÷³, ÿê ³ ìàëîïîòóæí³, ìîæóòü
âèíèêàòè íà áóäü-ÿêèõ òåðèòîð³ÿõ, ³ îñîá-

Ðèñ. 6. Ðîçïîä³ë ³ìîâ³ðíîñò³ ðåºñòðàö³¿ ñìåð÷³â � ê³ëüêîñò³ ïîä³é çà 100 ðîê³â, ïðèâåäåíèé
äî ñåðåäí³õ ïîêàçíèê³â 2007�2017 ðð. äëÿ òåðèòîð³¿ Óêðà¿íè íà îñíîâ³ êàòàëîã³â [Ðóêîâîä-
ñòâî ..., 2001; European ..., 2013; meteoweb.ru; Êàòàëîã ..., 2013, 2014; Tornado ..., 2018; Shikhov,
Chernokulsky, 2018]: a � óñ³õ ñìåð÷³â, á � ñìåð÷³â ïîòóæí³ñòþ EF1 ³ âèùå. Ð³âíîïðîì³æíà
ïðîåêö³ÿ, ðîçì³ð ÷àðóíêè 1° × 1°.



ÑÒÀÒÈÑÒÈÊÀ ÑÌÅÐ×²Â ÍÀ ÒÅÐÈÒÎÐ²¯ ÓÊÐÀ¯ÍÈ ÍÀ ÎÑÍÎÂ² ÍÎÂÈÕ ÄÀÍÈÕ

Ãåîôèçè÷åñêèé æóðíàë ¹ 3, Ò. 40, 2018 209

ëèâî ç óðàõóâàííÿì êîåô³ö³ºíò³â íà ñå-
ëåêö³þ ¿õ ðåºñòðàö³¿.

Ïðè öüîìó, âèõîäÿ÷è ç äèñêðåòíî¿ ïðè-
ðîäè ðåºñòðàö³¿ âèïàäê³â ñïîñòåðåæåí-
íÿ ñìåð÷³â, ñòðóêòóðó ãåîãðàô³÷íèõ ðîç-
ïîä³ë³â ïîòóæíèõ ñìåð÷³â çìîäåëüîâàíî
òàê çâàíèì åôåêòîì äðîáîâîãî øóìó. Òà-
êà ñàìà êàðòèíà ïðîÿâëÿºòüñÿ ³ äëÿ ãåî-
ãðàô³÷íîãî ðîçïîä³ëó êàòàñòðîô³÷íèõ ñìåð-
÷³â ç ïîòóæí³ñòþ EF3�EF5, íàéá³ëüø ðóé-
í³âíèõ ³ íåáåçïå÷íèõ (ðèñ. 5).

Ç òî÷êè çîðó ïåðñïåêòèâ óäîñêîíàëåí-
íÿ ìåòîä³â ðîçðàõóíê³â íåáåçïå÷íèõ ðèçè-
ê³â, ïîâ�ÿçàíèõ ³ç âèíèêíåííÿì ³ âïëèâîì
ðóéí³âíèõ ñìåð÷³â, òîáòî ñìåð÷³â êëàñó
EF1 ³ âèùå, äîö³ëüíî ïîáóäóâàòè ãåîãðà-
ô³÷íèé ðîçïîä³ë ÷àñòîòè ðåºñòðàö³¿ ñìåð-
÷³â çà ïåâíèé ïåð³îä ÷àñó. Òîìó ðèñ.6 ³ëþ-
ñòðóº ÷àñòîòó ðåºñòðàö³¿ ñìåð÷³â íà òåðè-
òîð³¿ Óêðà¿íè çà äàíèìè êàòàëîã³â [Ðóêî-
âîäñòâî ..., 2001; meteoweb.ru; Êàòàëîã ...,
2012, 2014; European ..., 2013; Tornado ...,
2018; Shikhov, Chernokulsky, 2018] ó îäè-
íèöÿõ ê³ëüêîñò³ çàðåºñòðîâàíèõ ïîä³é çà
100 ðîê³â íà ÷àðóíêè ðîçì³ðîì 1° × 1°, ïðè-
âåäåíó äî ñåðåäí³õ ïîêàçíèê³â 2007�2017 ðð.
×àñòîòà ðåºñòðàö³¿ ðóéí³âíèõ ñìåð÷³â íà
òåðèòîð³¿ Óêðà¿íè ñòàíîâèòü â³ä 4 äî 29
ñìåð÷³â íà êâàäðàòíèé ãðàäóñ çà ñòîë³ò-
òÿ ïðè ñåðåäíüîìó çíà÷åíí³ äëÿ óñ³º¿ òå-
ðèòîð³¿ Óêðà¿íè 4,3 ïîòóæíèõ ñìåð÷³â íà
êâàäðàòíèé ãðàäóñ çà ñòîë³òòÿ. Ïðè öüî-
ìó, îñê³ëüêè íà ðèñ. 6,a âðàõîâàíî óñ³ áåç
âèíÿòêó ôàêòè çàðåºñòðîâàíèõ ñìåð÷³â
óñ³õ òèï³â òà êëàñ³â ïîòóæíîñò³, ñòàòèñòè-
êà ñòàº îäíîð³äí³øîþ ³ ñÿãàº çíà÷åíü â³ä
5 äî 80 ñìåð÷³â çà ñòîë³òòÿ íà êâàäðàòíèé
ãðàäóñ ïðè ñåðåäíüîìó çíà÷åíí³ äëÿ óñ³º¿
òåðèòîð³¿ Óêðà¿íè 20,6 ñìåð÷³â íà êâàä-
ðàòíèé ãðàäóñ çà ñòîë³òòÿ.

Â³äïîâ³äí³ éìîâ³ðíîñò³ ðîçðàõîâàíî çà
ôîðìóëîþ

,
∑ −

−
20171119

20172007
N

N
P=P

äå P � ðåçóëüòóþ÷à éìîâ³ðí³ñòü äëÿ êîíê-
ðåòíî¿ òåðèòîð³¿ (÷àðóíêè ðîçì³ðîì 1°× 1°),
N � ê³ëüê³ñòü çàðåºñòðîâàíèõ ñìåð÷³â äëÿ
ö³º¿ òåðèòîð³¿ çà âåñü ïåð³îä ñïîñòåðåæåíü;
P2007�2017 

� ñåðåäíÿ ùîð³÷íà ê³ëüê³ñòü

ïîâ³äîìëåíü ïðî ñìåð÷³ çà ïåð³îä 2007�
2017; ∑ −20171119N  � çàãàëüíà ê³ëüê³ñòü
ïîâ³äîìëåíü ïðî ñìåð÷³ çà âåñü ïåð³îä
ñïîñòåðåæåííÿ â óñüîìó ðåã³îí³ (ó ñòàòò³
� òåðèòîð³ÿ Óêðà¿íè).

Âèñíîâêè. 1. Íà îñíîâ³ íàÿâíèõ ó â³ä-
êðèòîìó äîñòóï³ êàòàëîã³â ñìåð÷³â ñòâî-
ðåíî çâåäåíèé êàòàëîã ñìåð÷³â ð³çíèõ òè-
ï³â ³ ïîòóæíîñòåé, ÿêèé ì³ñòèòü 6298 âè-
ïàäê³â ñïîñòåðåæåííÿ ñìåð÷³â íà òåðè-
òîð³ÿõ Óêðà¿íè, Á³ëîðóñ³, Ìîëäîâè, Ïîëü-
ù³, Ðóìóí³¿, Óãîðùèíè òà ³íøèõ íàéáëèæ-
÷èõ äî Óêðà¿íè òåðèòîð³é ªâðîïè çà ïåð³-
îä 1119�2017 ðð.

2. Çã³äíî ç ðåçóëüòàòàìè àíàë³çó ãåîãðà-
ô³÷íîãî ðîçïîä³ëó ôàêò³â ðåºñòðàö³¿ ñìåð-
÷³â ó äîâãîòíî-øèðîòíîìó ä³àïàçîí³ 21°�
65° ñõ.ä. òà 44°�71° ïí.ø., ðîçïîä³ë ñìåð-
÷³â ó êîíòèíåíòàëüí³é òà ïîì³ðíî êîíòè-
íåíòàëüí³é êë³ìàòè÷íèõ îáëàñòÿõ º ïðè-
áëèçíî îäíîð³äíèé ³ êîðåëþº ³ç ãóñòîòîþ
íàñåëåííÿ, ùî, çîêðåìà, âêàçóº íà â³äñóò-
í³ñòü ãåîãðàô³÷íî âèðàæåíèõ ëîêàëüíèõ
�öåíòð³â ñìåð÷îóòâîðåííÿ�.

3. Íà ìàëîíàñåëåíèõ òåðèòîð³ÿõ Óêðà-
¿íè 90�95 % ðóéí³âíèõ ñìåð÷³â ³íòåíñèâ-
í³ñòþ EF1 ³ âèùå çàëèøàþòüñÿ íåïîâ³äîì-
ëåíèìè ³ òîìó íåâðàõîâàíèìè ó êàòàëîãàõ,
ùî ï³äòâåðäæóºòüñÿ äàíèìè äèñòàíö³éíî-
ãî êîñì³÷íîãî çîíäóâàííÿ Çåìë³. Îòæå, ðå-
àëüíà ê³ëüê³ñòü ñìåð÷³â ìàº ïåðåâèùóâàòè
ïðèáëèçíî ó 20 ðàç³â ê³ëüê³ñòü ïîâ³äîìëå-
íèõ âèïàäê³â, çàðåºñòðîâàíèõ ó êàòàëîãàõ.

4. Ïîáóäîâàí³ êàðòè ðîçïîä³ëó éìîâ³ð-
íîñò³ ðåºñòðàö³¿ ñìåð÷³â ð³çíî¿ ïîòóæíî-
ñò³ íà äîñë³äæóâàíèõ òåðèòîð³ÿõ ïîêàçó-
þòü, ùî éìîâ³ðí³ñòü ðåºñòðàö³¿ ïîòóæíèõ
ðóéí³âíèõ ñìåð÷³â êëàñîì EF1 ³ âèùå òà-
êîæ ìàº ïðèáëèçíî îäíîð³äíèé ãåîãðàô³÷-
íèé ðîçïîä³ë äëÿ òåðèòîð³é, ùî ðîçì³ùó-
þòüñÿ ó êîíòèíåíòàëüí³é òà ïîì³ðíî êîí-
òèíåíòàëüí³é êë³ìàòè÷íèõ çîíàõ, à îòæå,
³ äëÿ âñ³º¿ òåðèòîð³¿ Óêðà¿íè.

Â³äïîâ³äíî äî ãåîãðàô³÷íîãî ðîçïîä³ëó
éìîâ³ðíîñòåé ñïîñòåðåæåííÿ ñìåð÷³â äëÿ
òåðèòîð³¿ Óêðà¿íè, ïðèâåäåíèõ äî ïîêàç-
íèê³â 2007�2017ðð., ñåðåäíÿ éìîâ³ðí³ñòü
ðåºñòðàö³¿ ïîâ³äîìëåíü ïðî ñìåð÷³ ñòàíî-
âèòü 20,6 ñìåð÷³â íà êâàäðàòíèé ãðàäóñ
çà ñòîë³òòÿ.



Â. Ì. ÂÀÙÅÍÊÎ, ². Á. ÊÎÐÄÓÁÀ, ª. À. ËÎÇÀ, Æ. ². ÏÀÒËÀØÅÍÊÎ ÒÀ  ²Í.

210 Ãåîôèçè÷åñêèé æóðíàë ¹ 3, Ò. 40, 2018

Ñïèñîê ë³òåðàòóðè

Èíòåðíåò-æóðíàë Meteoweb.ru. [Ýëåêòðîí-
íûé ðåñóðñ]. http://meteoweb.ru (äàòà îá-
ðàùåíèÿ 3.04.2018).

Êàòàëîã ñìåð÷åé íà òåððèòîðèè Ðîññèè, Êà-
çàõñòàíà, Óêðàèíû è Áåëîðóññèè â 2013 ãî-
äó. (2014). [Ýëåêòðîííûé ðåñóðñ]. http://
earth-chronicles.ru/news/2014-01-09-57543
(äàòà îáðàùåíèÿ 3.04.2018).

Êàòàëîã ñìåð÷åé íà òåððèòîðèè Ðîññèéñ-
êîé Ôåäåðàöèè è ñòðàí áûâøåãî ÑÑÑÐ â
2012 ãîäó. (2012). [Ýëåêòðîííûé ðåñóðñ]. ñhttps:
//www.google.com/maps/d/viewer?mid=
1Wdxk4vgK1TDAMGoi4Cul85jwuAE (äàòà
îáðàùåíèÿ 3.04.2018).

Ðóêîâîäñòâî ïî áåçîïàñíîñòè ÐÁ-022-01 �Ðå-
êîìåíäàöèè ïî îöåíêå õàðàêòåðèñòèê ñìåð-
÷à äëÿ îáúåêòîâ èñïîëüçîâàíèÿ àòîìíîé
ýíåðãèè� (óòâ. ïîñòàíîâëåíèåì Ãîñàòîìíàä-
çîðà Ðîññèéñêîé Ôåäåðàöèè îò 28 äåêàáðÿ
2001 ã. ¹ 17). [Ýëåêòðîííûé ðåñóðñ]. http:
//meganorm.ru/Data2/1/4293852/4293852236.
htm.

Ñòåáëþê Ì. ². Öèâ³ëüíà îáîðîíà òà öèâ³ëü-
íèé çàõèñò: Ï³äðó÷íèê. Êè¿â: Çíàííÿ, 2013.
487 ñ.

Øèõîâ À. Í., Òàðàñîâ À. Â. Àíàëèç ñëó÷àåâ
âîçíèêíîâåíèÿ ñìåð÷åé â ëåñíîé çîíå Åâ-
ðîïåéñêîé ÷àñòè Ðîññèè ïî äàííûì äèñ-
òàíöèîííîãî çîíäèðîâàíèÿ Çåìëè: Ìàòå-
ðèàëû III Ìåæäóíàð. êîíô. �Ðåãèîíàëüíûå
ïðîáëåìû äèñòàíöèîííîãî çîíäèðîâàíèÿ
Çåìëè�. Êðàñíîÿðñê, ÑÔÓ, 2016. Ñ. 346�349.

Antonescu B., Schultz D. M., Holzer A., Groene-
meijer P., 2017. Tornadoes in Europe: An Un-
derestimated Threat. Bulletin of the Ameri-
can Meteorological Society, 98(4), 713�728.
https://doi.org/10.1175/BAMS-D-16-0171.1.

Bradford M., 1999. Historical Roots of Modern
Tornado Forecasts and Warnings. Weather and
forecasting, 14(4), 484�491. https://doi.org/
10.1175/1520-0434(1999)014%3C0484:HROMTF
%3E2.0.CO;2.

British & European Tornado Extremes. The Tor-
nado & Storm Research Organisation, 2018.

Retrieved from http://www.torro.org.uk/whirl
wind_info.php.

Center for International Earth Science Infor-
mation Network (CIESIN) Columbia Univer-
sity, 2017. Gridded Population of the World,
Version 4 (GPWv4): Population Density, Re-
vision 10. Palisades, NY: NASA Socioecono-
mic Data and Applications Center (SEDAC).
Retrieved from https://doi.org/10.7927/H4D
Z068D.

Dessens J., Snow J. T., 1989. Tornadoes in Fran-
ce. Weather and forecasting, 4, 110�132. https:
//doi.org/10.1175/1520-0434(1989)004<0110:
TIF>2.0.CO;2.

Dolce C., 2014. The Deadliest Tornado in the
World. Tornado News. The Weather Compa-
ny. https://weather.com/storms/tornado/
news/deadliest-tornado-world-bangladesh-
20140416.

Dotzek N., Groenemeijer P., Feuerstein B., Hol-
zer A. M., 2009. Overview of ESSL�s severe con-
vective storms research using the European
Severe Weather Database ESWD. Atmos. Res.,
93, 575�586. https://doi.org/10.1016/j.atmo
sres.2008.10.020.

European Severe Weather Database, 2013. Re-
trieved from https://www.eswd.eu.

Finch J., Bikos D., 2012. Russian tornado out-
break of 9 June 1984. Electronic J. Severe Storms
Meteor., 7(4), 1�28.

Finley J. P., 1884. Intelligence from American
scientific stations. Science, 3, 767�768.

Groenemeijer P., Kühne A., 2014. A Climatolo-
gy of Tornadoes in Europe: Results from the
European Severe Weather Database. Mon. We-
ather Rev., 142(12), 4775�4790. https://doi.
org/10.1175/MWR-D-14-00107.1.

Heidorn K. C., 2007. 1965 Palm Sunday Torna-
do Outbreak Part I: The Beginning. The We-
ather Doctor. http://www.islandnet.com/~see
/weather/events/1965palmsun_torn.htm.

Ravilious K., 2018. Weather watch: Europe has



ÑÒÀÒÈÑÒÈÊÀ ÑÌÅÐ×²Â ÍÀ ÒÅÐÈÒÎÐ²¯ ÓÊÐÀ¯ÍÈ ÍÀ ÎÑÍÎÂ² ÍÎÂÈÕ ÄÀÍÈÕ

Ãåîôèçè÷åñêèé æóðíàë ¹ 3, Ò. 40, 2018 211

a history of fatal tornadoes. The Guardian.
https://www.theguardian.com/news/2018/
apr/13/weatherwatch-europe-has-a-history-of-
fatal-tornadoes.

Shikhov A., Chernokulsky A., 2018. A satelli-
te-derived climatology of unreported torna-
does in forested regions of northeast Europe.
Remote Sensing of Environment, 204, 553�
567. https://doi.org/10.1016/j.rse.2017.10.002.

Stöckli R., Vermote E., Saleous N., Simmon R.,
Herring D., 2005. The Blue Marble Next Ge-
neration � A true color earth dataset inclu-
ding seasonal dynamics from MODIS. Publi-
shed by the NASA Earth Observatory. https:
//visibleearth.nasa.gov/view.php?id=73776.
Retrieved 7.05.2018.

Tornado statistics in Ukraine based on new data

V. M. Vashchenko, I. B. Korduba, Ye. A. Loza, Zh. I. Patlashenko,
O. O. Bannikov, Yu. M. Kryzska, 2018

Tornadoes are dangerous and difficult to forecast atmospheric phenomenon that
may cause high economic and social losses. Therefore in the USA and Europe tornado
receive more attention and tornadoes observation systems are actively expanding and
improving. In the present paper, based on the new data of seven severe weather ca-
talogs of Europe and former USSR a merged catalog was created containing 6298 tor-
nado sighting records. On this basis the geographical distribution of recorded torna-
does of all types and intensities in Ukraine, Belarus, Moldova, Poland, Romania, Hun-
gary and other European countries near Ukraine in 1119�2017 within 21�65 °E and
44�71 °N was mapped. The tornado geographic distribution in continental and mode-
rate continental climate areas was shown to be approximately homogeneous and cor-
relating with population density in the territories under consideration. A conclusion
that in the low populated regions of Ukraine 90�95 % of destructive tornadoes with
intensity EF1 and above remain unreported and are not included in the catalogs was
obtained. This conclusion was confirmed by Earth remote sensing data, therefore the
real quantity of tornadoes in Ukraine should be approximately 10�20 times higher
than the amount of events reported in the catalogs. Based on analysis of the merged
catalog it was shown that catastrophic tornadoes with EF4�EF5 intensity may also
emerge in Ukrainian territory. The geographic distribution of tornado emerging proba-
bility in Ukrainian territory was mapped. The probability of powerful destructive tor-
nadoes with intensity EF1 and higher registration was also shown to be approximately
homogeneous in all the territory of Ukraine. Based on geographic distribution of tor-
nado observation frequency in Ukraine the average rate of tornado reporting in Ukraine
was estimated to be 20.6 tornadoes per square degree per century, and for destructive
tornadoes of EF1 intensity and higher, this frequency estimate is 4.3.

Key words: tornado, catalog, map, geographic distribution, probability.
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