
ISSN 1684-2189    GEOINFORMATIKA, 2018, ¹ 4 (68) 93
© Î.À. Ùåãëîâ

Ïîñòàíîâêà ïðîáëåìè. Äîâãîñòðîêîâ³ ïðîãíîçè 
íàé÷àñò³øå ïîäàþòü ó âèãëÿä³ îñåðåäíåíèõ àáî éìî-
â³ðí³ñíèõ õàðàêòåðèñòèê ïîãîäè, ïåðåäóñ³ì òåì ïå-
ðà òóðè òà îïàä³â çà ïåâíèé ïðîì³æîê ÷àñó, íàïðè-
êëàä, ì³ñÿöü, ñåçîí òîùî. Âèïóñê äîâãîñòðîêîâèõ 
ïðîãíîç³â ïîòðåáóº ¿õ îö³íþâàííÿ. Ïðè öüîìó âàæ-
ëèâèì º â³äíîñíå îö³íþâàííÿ ùîäî «íåìåòîäè÷-
íèõ» ïðîãíîç³â (³íðåö³éíèõ, âèïàäêîâèõ ³ êë³ìàòî-
ëîã³÷íèõ). Ñïðàâäæóâàí³ñòü òàêîãî ðîäó ïðîãíîç³â 
ìîæíà ââàæàòè â³äïðàâíîþ òî÷êîþ äëÿ ïåðåâ³ðêè 
åôåêòèâíîñò³ íîâèõ ìåòîä³â äîâãîñòðîêîâîãî ïðî-
ãíîçó ïîãîäè. Òîìó îòðèìàííÿ îö³íîê ñïðàâäæó-
âàíîñò³ íåìåòîäè÷íèõ ïðîãíîç³â ïîðÿä ç àíàë³çîì 
ñó÷àñíîãî êë³ìàòó º íåîáõ³äíèì åòàïîì ðîçðîáêè 
ìåòîä³â äîâãîñòðîêîâîãî ïðîãíîçó ïîãîäè. Á³ëüø 
òîãî, çà â³äñóòíîñò³ áóäü-ÿêî¿ ìåòîäèêè äîâãîñòðî-
êîâîãî ïðîãíîçó ìîæíà âèêîðèñòàòè àðõ³âí³ äàí³ 
ìåòåîðîëîã³÷íèõ ñïîñòåðåæåíü çà â³äïîâ³äí³ äàòè â 
ìèíóëîìó àáî çàñòîñóâàòè êë³ìàòîëîã³÷íèé ï³äõ³ä.

Âèä³ëåííÿ íå âèð³øåíèõ ðàí³øå ÷àñòèí çàãàëüíî¿ 
ïðîáëåìè. Àêòóàëüí³ñòü äîâãîñòðîêîâèõ ïðîãíîç³â 
ïîëÿãàº ó ìîæëèâîñò³ âèêîðèñòàííÿ ¿õ ó ïëàíóâàí-
í³ ä³ÿëüíîñò³ ñ³ëüñüêîãî ãîñïîäàðñòâà, êîìóíàëüíèõ 
ñëóæá òà ³íøèõ ãàëóçåé åêîíîì³êè. Ïðè âèïóñêó 
ìåòåîðîëîã³÷íèõ ïðîãíîç³â íåîáõ³äíî ðîçóì³òè, ùî 
âîíè ìîæóòü íå ò³ëüêè áóòè êîðèñíèìè, à é ïðè-
çâîäèòè äî íåãàòèâíèõ íàñë³äê³â, ÿêùî êîðèñòóâà÷³ 
óõâàëþþòü ïåâí³ ð³øåííÿ, ñïèðàþ÷èñü íà ïðîãíîç, 
ÿêèé íå ñïðàâäèâñÿ. ²ñíóâàííÿ ïðîáëåìè ïåðåäáà-
÷óâàíîñò³ ïîãîäè óñêëàäíþº ñèòóàö³þ, îñîáëèâî ó 
âèïàäêó äîâãîñòðîêîâèõ ïðîãíîç³â [8]. Òîìó ïåðåä 
âèáîðîì ò³º¿ ÷è ³íøî¿ ìîäåë³ àáî ìåòîäó ÿê îñíîâè 
äëÿ âèíåñåííÿ ð³øåíü âàæëèâî îö³íèòè çà ñóêóï-
í³ñòþ ïðîãíîç³â, íàñê³ëüêè ñïðàâäæóâàí³ñòü òàêèõ 
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Îö³íåíî íåìåòîäè÷í³ ïðîãíîçè ñåðåäíüîì³ñÿ÷íî¿ òåìïåðàòóðè ïîâ³òðÿ ³ ì³ñÿ÷íî¿ ê³ëüêîñò³ îïàä³â íà òåðèòîð³¿ 
Óêðà¿íè çà ìåòîäèêîþ, ïðèéíÿòîþ â Ã³äðîìåòåîðîëîã³÷íîìó öåíòð³ Óêðà¿íè. Ðîçãëÿíóòî ñïðàâäæóâàí³ñòü 
êë³ìàòîëîã³÷íèõ, ³íåðö³éíèõ ³ âèïàäêîâèõ ïðîãíîç³â, ç ÿêèìè ìîæíà ïîð³âíþâàòè ñïðàâäæóâàí³ñòü ïðî-
ãíîç³â çà ïåâíîþ ìåòîäèêîþ äëÿ îö³íþâàííÿ ¿¿ åôåêòèâíîñò³. Íàéêðàùà ñïðàâäæóâàí³ñòü õàðàêòåðíà äëÿ 
êë³ìàòîëîã³÷íèõ ïðîãíîç³â, ÿêà â ñåðåäíüîìó ïî Óêðà¿í³ ñòàíîâèòü 60,9 % äëÿ ïðîãíîçó ñåðåäíüî¿ ì³ñÿ÷íî¿ 
òåìïåðàòóðè ïîâ³òðÿ òà 63,4 % — äëÿ ì³ñÿ÷íî¿ ê³ëüêîñò³ îïàä³â. Ñåðåäíÿ àáñîëþòíà ïîõèáêà êë³ìàòîëîã³÷íèõ 
ïðîãíîç³â òåìïåðàòóðè ïîâ³òðÿ äîð³âíþº 1,88 °Ñ. Çà äîïîìîãîþ äàíèõ ðåàíàë³çó NCEP/NCAR ïîêàçàíî, ùî 
öÿ ìåòîäèêà âêàçóº íà âèùó ñïðàâäæóâàí³ñòü íåìåòîäè÷íèõ ïðîãíîç³â íàä ìîðñüêèìè àêâàòîð³ÿìè òà ïðè-
ìîðñüêèìè ðàéîíàìè.

Êëþ÷îâ³ ñëîâà: äîâãîñòðîêîâ³ ïðîãíîçè, ïðîãíîç òåìïåðàòóðè, ïðîãíîç îïàä³â, íåìåòîäè÷í³ ïðîãíîçè, êë³ìà-
òîëîã³÷íèé ïðîãíîç, ñïðàâäæóâàí³ñòü ïðîãíîç³â.

ïðîãíîç³â ïåðåâèùóº ñïðàâäæóâàí³ñòü íåìåòîäè÷íèõ 
ïðîãíîç³â. ßê íåìåòîäè÷í³ ïðîãíîçè ìîæíà âèêî-
ðèñòàòè âèïàäêîâèé, ³íåðö³éíèé àáî êë³ìàòîëîã³÷-
íèé ïðîãíîç [5]. Òàêà ïåðåâ³ðêà äëÿ îô³ö³éíî¿ ìå-
òîäèêè îö³íþâàííÿ ïðîãíîç³â, ïðèéíÿòî¿ â Óêðà¿í³, 
íå ïðåäñòàâëåíà ó ë³òåðàòóð³. 

Àíàë³ç îñòàíí³õ äîñë³äæåíü ³ ïóáë³êàö³é. Íà öåé 
÷àñ ³ñíóº äîñèòü øèðîêèé ñïåêòð ìåòîä³â äîâãî-
ñòðî êîâèõ ïðîãíîç³â: ã³äðîäèíàì³÷í³, ô³çèêî-ñòà òèñ-
òè÷í³, ñòàòèñòè÷í³ [1, 4]. ßê ³ ñàì³ ìåòîäè ïðîãíîçó, 
òàê ³ ìåòîäèêà îö³íþâàííÿ ïðîãíîç³â ìîæóòü ð³ç-
íèòèñÿ. Ïðîòÿãîì òðèâàëî¿ ³ñòîð³¿ ðîçâèòêó äîâãî-
ñòðîêîâîãî ïðîãíîçóâàííÿ ïîãîäè âèêîðèñòîâóâàëè 
ð³çíîìàí³òí³ ÷èñëîâ³ ïîêàçíèêè ³ ãðàô³÷í³ ìåòîäè 
îö³íþâàííÿ ïðîãíîç³â: êîåô³ö³ºíò êîðåëÿö³¿, ñåðåä-
íÿ êâàäðàòè÷íà ïîõèáêà, êîðåëÿö³ÿ çà çíàêîì àíî-
ìàë³¿, â³äíîñí³ îïåðàòèâí³ õàðàêòåðèñòèêè (ROC), 
ä³àãðàìè íàä³éíîñò³, ä³àãðàìè Òåéëîðà, ïîêàçíèê 
Äæåð³ò³ òîùî [2, 7, 10]. Íà ïî÷àòêó 2000-õ ðîê³â 
ïðîåêòè ENSEMBLES òà DEMETER çàêëàëè áàçó 
äëÿ ìóëüòèìîäåëüíèõ ï³äõîä³â äî äîâãîñòðîêîâî-
ãî ïðîãíîçóâàííÿ ³, ÿê íàñë³äîê, íåîáõ³äí³ñòü îö³-
íþâàííÿ íå ò³ëüêè êàòåãîðè÷íèõ, à é ¿ìîâ³ðí³ñíèõ 
ïðîãíîç³â [11, 12]. Ï³ä åã³äîþ Âñåñâ³òíüî¿ ìåòåîðî-
ëîã³÷íî¿ îðãàí³çàö³¿ (ÂÌÎ) â 2007 ð. áóëî ñòâîðåíî 
ïðîåêò Long-Range Forecast Multi-Model Ensemble 
(LC LRFMME), ÿêèé º ÷àñòèíîþ ïðîãðàìè äëÿ 
ãëî áàëüíî¿ ñèñòåìè îáðîáêè äàíèõ. Ïðîåêò ïîêëè-
êàíèé ³íòåãðóâàòè çóñèëëÿ ç³ ñòâîðåííÿ åôåêòèâíî¿ 
ñèñòåìè äîâãîñòðîêîâîãî ïðîãíîçóâàííÿ ³ç ïðî-
ãíîçíèìè ïåð³îäàìè äî 4 ì³ñÿö³â [7]. Äëÿ òîãî ùîá 
óí³ô³êóâàòè ìåòîäèêó îôîðìëåííÿ òà âåðèô³êàö³¿ 
ïðîãíîç³â, áóëî ðîçðîáëåíî ñòàíäàðòèçîâàíó ñèñ-
òå ìó âåðèô³êàö³¿ äîâãîñòðîêîâèõ ïðîãíîç³â ïîãî-
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äè (Standardised Verification System for Long-Range 
Forecasts). Öÿ ìåòîäèêà îö³íþâàííÿ ïðîãíîç³â 
âêëþ÷åíà äî òåõí³÷íîãî ðåãëàìåíòó ÂÌÎ ó âèãëÿä³ 
äîïîâíåííÿ ²²-8 [2]. Ñèñòåìà º àêòóàëüíîþ ³ äëÿ 
ïðîãíîç³â ÷àñîâèõ ìàñøòàá³â ìåíøå ñåçîíó â ðàìêàõ 
ïðîåêòó S2S (subseasonal-to-seasonal), ÿêèé ñòàðòóâàâ 
ó 2013 ð. ³ ïåðåäáà÷àº âèêîðèñòàííÿ àíñàìáëþ ìî-
äåëåé äëÿ ïðîãíîçóâàííÿ ìåòåîðîëîã³÷íèõ âåëè÷èí 
òåðì³íîì äî 60 ä³á [9]. Íåçâàæàþ÷è íà ïðîâåäåíó 
ðîáîòó ³ç ñòàíäàðòèçàö³¿, òðàïëÿþòüñÿ ïóáë³êàö³¿, â 
ÿêèõ âèêîðèñòîâóþòü ³íø³ õàðàêòåðèñòèêè, íàïðè-
êëàä, ñòàòòÿ [1] ïðèñâÿ÷åíà êîìïëåêñóâàííþ ð³çíèõ 
ìåòîä³â äîâãîñòðîêîâèõ ïðîãíîçóâàíü ïîãîäè íà ïî-
ñòðàäÿíñüêîìó ïðîñòîð³. Ó ö³é ñòàòò³ äëÿ îö³íþâàí-
íÿ ïðîãíîç³â âèêîðèñòàíî òàê³ ïîêàçíèêè, ÿê êî-
ðå ëÿö³ÿ çà çíàêîì àíîìàë³¿, êîåô³ö³ºíò êîðåëÿö³¿ 
Ï³ð ñîíà òà â³äíîñíà ïîõèáêà. Â Óêðà¿í³ òàêîæ ïðèé-
íÿòî âëàñíó ìåòîäèêó îö³íþâàííÿ ñïðàâäæóâàíîñò³ 
äîâ ãîñòðîêîâèõ ïðîãíîç³â [3], ÿêà ñòîñóºòüñÿ ëèøå 
îö³íêè ñåðåäíüî¿ ì³ñÿ÷íî¿ àíîìàë³¿ òåìïåðàòóðè ïî-
â³òðÿ òà ì³ñÿ÷íî¿ ñóìè îïàä³â.

Ôîðìóëþâàííÿ ö³ëåé. Ìåòà ñòàòò³ — îòðèìàòè 
÷èñëîâ³ õàðàêòåðèñòèêè ñïðàâäæóâàíîñò³ íåìåòîäè÷-
íèõ ïðîãíîç³â ì³ñÿ÷íî¿ òåìïåðàòóðè ïîâ³òðÿ òà ì³-
ñÿ÷íî¿ ê³ëüêîñò³ îïàä³â íà òåðèòîð³¿ Óêðà¿í³ çà ìå òî-
äèêîþ, íàâåäåíîþ â «Íàñòàíîâ³ ïî ñëóæá³ ïðîãíî ç³â 
òà ïîïåðåäæåíü ïðî íåáåçïå÷í³ òà ñòèõ³éí³ ÿâèùà 
ïîãîäè» [3], à òàêîæ îö³íèòè, íàñê³ëüêè çãàäàíà ìå-
òî äèêà ð³âíîì³ðíî îïèñóº ñïðàâäæóâàí³ñòü êë³ìà-
òîëîã³÷íîãî ïðîãíîçó íà òåðèòîð³¿, á³ëüø³é çà òåðè-
òîð³þ Óêðà¿íè, ç íàÿâí³ñòþ ð³çíèõ òèï³â êë³ìàòó (ó 
ìåæàõ Ñõ³äíî¿ ªâðîïè).

Ó çàïðîïîíîâàíîìó äîñë³äæåíí³ íåìåòîäè÷í³ 
ïðîãíîçè ïîäàíî ó òàê³é ³íòåðïðåòàö³¿. Êë³ìàòîëî-
ã³÷íèé ïðîãíîç — ïðîãíîç, ó ÿêîìó ÿê ïðîãíîñòè÷-
í³ äàí³ âèêîðèñòàíî ñåðåäíº áàãàòîð³÷íå çíà÷åííÿ 
òåì ïåðàòóðè òà ê³ëüêîñò³ îïàä³â äëÿ â³äïîâ³äíîãî 
ì³ñÿöÿ. ²íåðö³éíèé ïðîãíîç — ïðîãíîç, ó ÿêîìó ÿê 
ïðîãíîñòè÷í³ äàí³ âèêîðèñòàíî àíîìàë³¿ òåìïåðàòó-
ðè òà îïàä³â ïîïåðåäíüîãî ì³ñÿöÿ. Âèïàäêîâèé ïðî-
ãíîç — ïðîãíîç, ó ÿêîìó ÿê ïðîãíîñòè÷í³ äàí³ âè-
êîðèñòàíî ìèíóëîð³÷íó àíîìàë³þ òåìïåðàòóðè òà 
îïàä³â â³äïîâ³äíîãî ì³ñÿöÿ.

Âèêëàä îñíîâíîãî ìàòåð³àëó äîñë³äæåííÿ. Äëÿ 
îö³íþâàííÿ íåìåòîäè÷íèõ ïðîãíîç³â âèêîðèñòà-
íî äàí³ ñïîñòåðåæåíü íà ìåòåîðîëîã³÷íèõ ñòàíö³ÿõ 
Óêðà¿íè (äàí³ Öåíòðàëüíî¿ ãåîô³çè÷íî¿ îáñåðâàòîð³¿, 
ì. Êè¿â), ùî áóëè ðàí³øå îáðîáëåí³ ³ ç³áðàí³ ó âè-
ãëÿä³ åëåêòðîííîãî àðõ³âó ñåðåäí³õ ì³ñÿ÷íèõ çíà÷åíü 
òåìïåðàòóðè ³ ñóìè îïàä³â ó â³ää³ë³ êë³ìàòè÷íèõ äî-
ñë³äæåíü òà äîâãîñòðîêîâîãî ïðîãíîçó ïîãîäè Óê-
ðÃÌ². Çã³äíî ç òðàäèö³ºþ ïîäàííÿ äîâãîñòðîêîâèõ 
ïðîãíîç³â â Óêðà¿í³ ó âèãëÿä³ ñåðåäí³õ îáëàñíèõ 
çíà÷åíü, ðåçóëüòàòè òàêîæ íàâåäåíî ïî îáëàñòÿõ. 
×àñîâèé ³íòåðâàë âèá³ðêè — 1991—2014 ðð.

Äëÿ çðó÷íîñò³ ó âèêëàä³ ôîðìóë çàçíà÷èìî, ùî 
íàäàë³ âñ³ ïîçíà÷åííÿ òåìïåðàòóðè (T) º àíîìàë³ÿ-
ìè, òîáòî â³äõèëåííÿìè â³ä ñåðåäíüî¿ òåìïåðàòóðè 

â³äïîâ³äíîãî ì³ñÿöÿ çà ïåð³îä 1991—2014 ðð. Òàêîæ 
ââåäåíî âåëè÷èíó, ñóòí³ñòü ÿêî¿ ïîëÿãàº ó â³äõèëåíí³ 
ïðîãíîçíîãî çíà÷åííÿ (íåìåòîäè÷íîãî ïðîãíîçó) â³ä 
ôàêòè÷íîãî. Äëÿ îäí³º¿ îáëàñò³ ³ êîíêðåòíîãî ì³ñÿöÿ 
öþ âåëè÷èíó ðîçðàõîâàíî çà âèðàçîì

 ф прT T TΔ = − , (1)

äå Tô, Tïð — ôàêòè÷íå òà ïðîãíîçíå çíà÷åííÿ ñå-
ðåäíüî¿ ì³ñÿ÷íî¿ òåìïåðàòóðè ïîâ³òðÿ. Â³äïîâ³äíî 
äî [3], ñïðàâäæóâàí³ñòü ó â³äñîòêàõ âèçíà÷åíî çà 
ïðàâèëîì
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äå Pij — ñïðàâäæóâàí³ñòü íåìåòîäè÷íèõ ïðîãíîç³â 
ñåðåäíüî¿ ì³ñÿ÷íî¿ òåìïåðàòóðè i-ãî ì³ñÿöÿ ó j-é 
îáëàñò³. Öüîìó ïîêàçíèêó ÿê ïîïðàâö³, çà çíà÷íèõ 
ôàêòè÷íèõ àíîìàë³é òåìïåðàòóðè Tij ≤ –3,0 °Ñ àáî 
Tij ≥ 3,0 °Ñ ³ ïðîãíîçó ñóñ³äíüî¿ ãðàäàö³¿ (äî 2,0 °Ñ 
àáî −2,0 °Ñ), ïðèñâîþºòüñÿ çíà÷åííÿ 75 %, à ïðè 
ïðîãíîçóâàíí³ àíîìàë³¿ ïîíàä 3,0 °Ñ àáî íèæ÷å −3,0 
°Ñ — 100 % íåçàëåæíî â³ä ΔT.

Òàêîæ çàñòîñîâàíî ³íøèé ïðîñòèé ñïîñ³á îö³-
íþâàííÿ  — ðîçðàõóíîê ñåðåäíüî¿ àáñîëþòíî¿ ïî-
õèáêè. Äëÿ íåìåòîäè÷íèõ ïðîãíîç³â öåé ïîêàçíèê 
ðîçðàõîâàíî äëÿ êîæíî¿ îáëàñò³ çà ôîðìóëîþ

 
1

n
i iT

E
N
= Δ

= ∑ , (3)

äå N — ê³ëüê³ñòü ì³ñÿö³â ó âèá³ðö³; ³ — ì³ñÿöü.
Äîäàòêîâî äëÿ íåìåòîäè÷íèõ ïðîãíîç³â (êð³ì 

êë³ìàòîëîã³÷íîãî) ðîçðàõîâàíî ïîêàçíèê ρ çà ïðèí-
öèïîì çá³ãó àáî íåçá³ãó çíàêà àíîìàë³¿, ÿêèé äëÿ 
îêðåìî¿ îáëàñò³ îá÷èñëåíî çà ôîðìóëîþ

 
1

n
i in
N
=ρ = ∑ , (4)

äå ni = 1 ïðè Tô·Tïð > 0 (ïðîãíîç ³ ôàêòè÷íå çíà÷åííÿ 
i-ãî ì³ñÿöÿ çá³ãàþòüñÿ çà çíàêîì àíîìàë³¿) àáî ni = –1 
ïðè Tô·Tïð < 0 (çíàêè ïðîòèëåæí³); N — ê³ëüê³ñòü ì³-
ñÿö³â ó âèá³ðö³.

Äëÿ îö³íþâàííÿ ì³ñÿ÷íî¿ ñóìè îïàä³â âèêî-
ðèñòàíî ôàêòè÷íó ê³ëüê³ñòü îïàä³â Rô òà óìîâíó 
êë³ìàòè÷íó íîðìó Rê (çà 1991—2014 ðð.), çà ÿêè-
ìè áóëî ðîçðàõîâàíî ¿õ â³äñîòêîâå ñï³ââ³äíîøåííÿ 
(Rñ=Rô/Rê·100), à òàêîæ àíàëîã³÷íå ñï³ââ³äíîøåííÿ 
äëÿ ïðîãíîçíèõ çíà÷åíü Rïð (Rñï = Rïð/Rê·100). Çã³ä-
íî ç ìåòîäèêîþ, âèä³ëåíî òðè êëàñè àáî ãðàäàö³¿ 
ì³ñÿ÷íî¿ ñóìè îïàä³â: «íèæ÷å íîðìè» (Rñ <80 %), 
«âèùå íîðìè» (Rñ >120 %) òà «áëèçüêî íîðìè» 
(80 % ≤ Rñ ≤ 120 %). Â³äïîâ³äíî äî [3], îö³íêó îòðè-
ìóâàëè çà äîïîìîãîþ ïîð³âíÿííÿ êëàñ³â Rñ òà Rïð 
çà ïðàâèëîì:
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Ðèñ. 1. Îö³íêè íåìåòîäè÷íèõ ïðîãíîç³â ñåðåäíüî¿ ì³ñÿ÷íî¿ òåìïåðàòóðè ïîâ³òðÿ â ñåðåäíüîìó ïî òåðèòîð³¿ Óêðà¿íè: à — ñå-
ðåäí³ àáñîëþòí³ ïîõèáêè, °Ñ; á — ñïðàâäæóâàí³ñòü, %

Fig. 1. Estimates of «non-methodological» forecasts of monthly mean air temperature over the territory of Ukraine: a — mean absolute 
error, °Ñ; á — accuracy, 

Ðèñ. 2. Îö³íêà íåìåòîäè÷íèõ ïðîãíîç³â ñåðåäíüî¿ ì³ñÿ÷íî¿ òåìïåðàòóðè ïîâ³òðÿ çà ïîêàçíèêîì ρ íà òåðèòîð³¿ Óêðà¿íè

Fig. 2. The ρ values for «non-methodological» forecasts of monthly mean air temperature over the territory of Ukraine
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, (5)

äå Prij — ñïðàâäæóâàí³ñòü íåìåòîäè÷íîãî ïðîãíîçó 
ì³ñÿ÷íî¿ ñóìè îïàä³â äëÿ i-ãî ì³ñÿöÿ ó j-é îáëàñò³. 

Íåìåòîäè÷í³ ïðîãíîçè òåìïåðàòóðè ïîâ³òðÿ. 
Îö³í êè, îòðèìàí³ çà ôîðìóëàìè (2) — (4) äëÿ 
êîæ íîãî ì³ñÿöÿ ³ îáëàñò³, áóëî îñåðåäíåíî ùîäî 
òå ðèòîð³¿ ³ çà ÷àñîì. Ñåðåäí³ àáñîëþòí³ ïîõèáêè 
(ðèñ. 1, à) òà ñïðàâäæóâàí³ñòü (ðèñ. 1, á) äëÿ òðüîõ 
âè ä³â íåìåòîäè÷íèõ ïðîãíîç³â ïîêàçàëè ïåðåâàãó 
êë³ ìàòîëîã³÷íèõ ïðîãíîç³â.

Íàéá³ëüø³ ïîõèáêè íåìåòîäè÷íèõ ïðîãíîç³â 
â³äì³÷åíî óçèìêó (â³ä 2,6 äî 3,6 °Ñ äëÿ ð³çíèõ âè-
ä³â ïðîãíîç³â), òîä³ ÿê íàéíèæ÷³ çíà÷åííÿ õàðàê-
òåðí³ äëÿ ë³òí³õ ì³ñÿö³â (âñ³ íåìåòîäè÷í³ ïðîãíîçè 
ìàþòü ñåðåäí³ àáñîëþòí³ ïîõèáêè ìåíøå 2,0 °Ñ). 
Ñïðàâäæóâàí³ñòü ó â³äñîòêàõ òàêîæ º ïîì³òíî âè-
ùîþ â ïåð³îä ç ÷åðâíÿ äî æîâòíÿ âêëþ÷íî (â³ä 58 
äî 78 %). Äëÿ ðåøòè ì³ñÿö³â â³äïîâ³äí³ âåëè÷èíè 
çäåá³ëüøîãî º íèæ÷èìè â³ä 50 %, õî÷à îêðåì³ ì³ñÿ-
ö³, çîêðåìà äëÿ êë³ìàòîëîã³÷íèõ ïðîãíîç³â, òàêîæ 
ìàþòü ñïðàâäæóâàí³ñòü ïîíàä 60 %. Àíàë³ç íåìå-
òîäè÷íèõ ïðîãíîç³â íà ïðåäìåò ¿õ ñïðàâäæóâàíîñò³ 
çà çíàêîì ïðîãíîçîâàíî¿ àíîìàë³¿ ïîêàçàâ ñóòòº-
âèé ðîçêèä îö³íîê ïðîòÿãîì ðîêó äëÿ âèïàäêîâèõ 
òà ³íåðö³éíèõ ïðîãíîç³â (ðèñ. 2). Òàê, âèïàäêîâèé 
ïðîãíîç (ìèíóëîð³÷íà àíîìàë³ÿ äàíîãî ì³ñÿöÿ) äàâ 
çìîãó äîáðå ñïðîãíîçóâàòè ëèøå òåìïåðàòóðó ëèïíÿ 
òà ñåðïíÿ (ρ>0,5) ³ ìàâ äîïóñòèì³ îö³íêè äëÿ ñ³÷-
íÿ òà ÷åðâíÿ (ρ>0,3). Âîäíî÷àñ ³íåðö³éíèé ïðîãíîç 
(àíîìàë³ÿ ïîïåðåäíüîãî ì³ñÿöÿ) ïðîäåìîíñòðóâàâ 
äîïóñòèìèé ðåçóëüòàò ó êâ³òí³ òà ëèïí³ (ç³ çíà÷åí-

íÿìè ρ áëèçüêî 0,3—0,4) òà õîðîøó ñïðàâäæóâàí³ñòü 
ó áåðåçí³ òà ñåðïí³ (ðèñ. 2).

Ðîçïîä³ë îö³íîê íåìåòîäè÷íèõ ïðîãíîç³â íà 
òåðèòîð³¿ Óêðà¿íè â ñåðåäíüîìó çà ð³ê óêàçóº íà 
ïåâí³ çàêîíîì³ðíîñò³. Ìåíø³ àáñîëþòí³ ïîõèáêè 
(Е ≤ 1,8 °C) õàðàêòåðí³ äëÿ ïðèìîðñüêèõ ³ ï³âäåííî-
çàõ³äíèõ îáëàñòåé (ðèñ. 3). Àáñîëþòí³ ïîõèáê è 
çá³ëüøóþòüñÿ ðàçîì ³ç ïîñèëåííÿì êîíòèíåíòàëü-
íîñò³ êë³ìàòó. Òàê, äëÿ ñõ³äíèõ ³ ï³âí³÷íî-ñõ³äíèõ 
îáëàñòåé âîíè º ñóòòºâî á³ëüøèìè (Е > 2,1 °C). Î÷å-
âèäíî, ùî òàêà îñîáëèâ³ñòü ðîçïîä³ëó ïîÿñíþºòüñÿ 
á³ëüøîþ ì³æð³÷íîþ ì³íëèâ³ñòþ êë³ìàòó (ñåðåäí³õ 
ì³ñÿ÷íèõ òåìïåðàòóð ïîâ³òðÿ). Öÿ îñîáëèâ³ñòü, õî÷ 
³ ìåíøîþ ì³ðîþ, âëàñòèâà é ï³âí³÷íèì îáëàñòÿì 
Óêðà¿íè. Ïðîì³æíó ïîçèö³þ çàéìàþòü ï³âí³÷íî-
çàõ³äí³ îáëàñò³ ç ì’ÿê³øèì êë³ìàòîì, à òàêîæ îáëàñ-
ò³, ñóì³æí³ ç ïðèìîðñüêèìè ðåã³îíàìè, ³ç ñåðåäí³ìè 
àáñîëþòíèìè ïîõèáêàìè Å < 2,0 °C.

Ïðîñòîðîâèé ðîçïîä³ë îö³íîê, îòðèìàíèõ çà 
ôîðìóëîþ (2), ñâ³ä÷èòü ïðî òàê³ ñàì³ îñîáëèâîñò³, 
âèçíà÷åí³ äëÿ àáñîëþòíèõ ïîõèáîê (ðèñ. 4): íàé-
êðàùà ñïðàâäæóâàí³ñòü õàðàêòåðíà äëÿ ï³âäåííèõ 
îáëàñòåé, à íàéã³ðøà — äëÿ ï³âí³÷íî-ñõ³äíèõ.

Ñë³ä çàçíà÷èòè, ùî êë³ìàòîëîã³÷íèé ïðîãíîç
ó 80 % âèïàäê³â äåìîíñòðóâàâ êðàù³ ðåçóëüòàòè,
í³æ ³íåðö³éí³ òà âèïàäêîâ³, çà àáñîëþòíèìè îö³í-
êàìè ³ â 68 % âèïàäê³â — çà ïîêàçíèêîì ñïðàâäæó-
âàíîñò³. 

Íåìåòîäè÷í³ ïðîãíîçè îïàä³â. Ñåðåäíÿ çà ð³ê 
ñïðàâäæóâàí³ñòü ïðîãíîç³â ì³ñÿ÷íî¿ ê³ëüêîñò³ îïà-
ä³â òàêîæ º âèùîþ äëÿ êë³ìàòîëîã³÷íèõ ïðîãíîç³â 
ïîð³âíÿíî ç ³íøèìè íåìåòîäè÷íèìè ïðîãíîçàìè 
— 63,4 % ïðîòè 53,9 % ³ 54,2 % äëÿ âèïàäêîâèõ òà 
³íåðö³éíèõ ïðîãíîç³â â³äïîâ³äíî. Ïðè öüîìó ñïðàâ-
äæóâàí³ñòü êë³ìàòîëîã³÷íèõ ïðîãíîç³â ñåðåäíüî¿ 

Ðèñ. 3. Ñåðåäíÿ àáñîëþòíà ïîõèáêà êë³ìàòîëîã³÷íèõ ïðîãíîç³â ñåðåäíüî¿ ì³ñÿ÷íî¿ òåìïåðàòóðè ïîâ³òðÿ ïî îáëàñòÿõ ó ñåðåä-
íüîìó çà ð³ê, °Ñ

Fig. 3. Mean absolute error of climatological monthly mean air temperature forecasts by regions, in average for a year, °Ñ
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ì³ ñÿ÷íî¿ ê³ëüêîñò³ îïàä³â º íàéâèùîþ â ïåð³îä ç 
êâ³òíÿ ïî ÷åðâåíü (65,0—68,5 %), à íàéã³ðøîþ — ç 
âå ðåñíÿ ïî ãðóäåíü (59,8—61,7 %). Òåðèòîð³àëüíî 
ñïðàâäæóâàí³ñòü êë³ìàòîëîã³÷íîãî ïðîãíîçó òàêîæ 
äåÿêîþ ì³ðîþ âàð³þº (ðèñ. 5). Êë³ìàòîëîã³÷íèé 
ï³ä  õ³ä äàº çìîãó íàéêðàùå ñïðîãíîçóâàòè îïàäè ó 
ï³âí³÷íèõ ³ ï³âí³÷íî-çàõ³äíèõ ðåã³îíàõ (çäåá³ëüøîãî 
Pr > 65 %). Íàéìåíøà ñïðàâäæóâàí³ñòü êë³ìàòîëî-
ã³÷íèõ ïðîãíîç³â îïàä³â ñòîñóºòüñÿ öåíòðàëüíèõ ³ 
ï³âäåííî-ñõ³äíèõ îáëàñòåé Óêðà¿íè (Pr < 63 %, à â 
îêðåìèõ âèïàäêàõ — Pr < 60 %).

Êë³ìàòîëîã³÷íèé ïðîãíîç ì³ñÿ÷íî¿ ê³ëüêîñò³ îïà-
ä³â ó 84 % âèïàäê³â ïåðåâåðøóâàâ âèïàäêîâèé ³ ó 89 % 
— ³íåðö³éíèé. Çàóâàæèìî, ùî äëÿ ïåð³îäó 1991—
2014 ðð. êëàñè ìàþòü ð³çíó ïîâòîðþâàí³ñòü: «íèæ÷å 
íîðìè» — 41,8 %, «âèùå íîðìè» — 32,3, «áëèçüêî íîð-

 ìè» — ëèøå 25,9 %. Î÷åâèäíî, ùî âèêîðèñòàííÿ ð³â-
 íîéìîâ³ðíèõ ãðàäàö³é ïîêðàùèòü ñïðàâäæóâàí³ñòü 
êë³ ìàòîëîã³÷íèõ ïðîãíîç³â. 

ßê ïîêàçàíî âèùå, îñê³ëüêè ó ôîðìóë³ (2) âèêî-
ðèñòàíî ô³êñîâàí³ ãðàäàö³¿, íåâðàõóâàííÿ ðåã³îíàëü-
íèõ êë³ìàòè÷íèõ îñîáëèâîñòåé ðåã³îí³â ïðèçâîäèòü 
äî íåîäíàêîâîãî îö³íþâàííÿ ÿêîñò³ ïðîãíîç³â. Äëÿ 
ïåðåâ³ðêè öüîãî òâåðäæåííÿ ðîçãëÿíåìî, ÿê ïðàöþº 
ìåòîäèêà ïðè îö³íþâàíí³  êë³ìàòîëîã³÷íèõ ïðîãíî-
ç³â íà á³ëüø³é òåðèòîð³¿ ³ç á³ëüøîþ ð³çíîìàí³òí³ñòþ 
êë³ìàòè÷íèõ óìîâ. Áóëî âèêîðèñòàíî äàí³ ðåàíàë³çó 
NCEP/NCAR ùîäî òåìïåðàòóðè ïîâ³òðÿ ó ïîì³ð-
íèõ øèðîòàõ Ñõ³äíîºâðîïåéñüêîãî ðåã³îíó (ðèñ. 6) 
³ç êðîêîì ðåãóëÿðíî¿ ñ³òêè 2,5 ãðàäóñà çà äîâãî-
òîþ ³ øèðîòîþ [6]. Âèá³ðêà îõîïèëà ÷àñîâèé ïåð³îä 
1987—2017 ðð. ³ç ãðóäíÿ ïî ëþòèé.

Ðèñ. 4. Ñïðàâäæóâàí³ñòü êë³ìàòîëîã³÷íèõ ïðîãíîç³â ñåðåäíüî¿ ì³ñÿ÷íî¿ òåìïåðàòóðè ïîâ³òðÿ ïî îáëàñòÿõ, ó ñåðåäíüîìó çà ð³ê, %

Fig. 4. Accuracy of climatological monthly mean air temperature forecasts by regions, in average for a year, %

Ðèñ. 5. Ñïðàâäæóâàí³ñòü êë³ìàòîëîã³÷íèõ ïðîãíîç³â ì³ñÿ÷íî¿ ê³ëüêîñò³ îïàä³â, ó ñåðåäíüîìó çà ð³ê, %

Fig. 5. Accuracy of climatological monthly precipitation forecasts by regions, in average for a year, %
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Áóëî îòðèìàíî â³äïîâ³äí³ ïîêàçíèêè çà ôîðìó-
ëàìè (2) ³ (3). Ñåðåäí³ õàðàêòåðèñòèêè äëÿ êë³ìà-
òîëîã³÷íîãî ïðîãíîçó íà òåðèòîð³¿ Ñõ³äíî¿ ªâðîïè 
áåç óðàõóâàííÿ òî÷îê íàä ìîðñüêèìè àêâàòîð³ÿìè 
âàð³þþòü â³ä 4,49 °Ñ ó ëþòîìó äî 2,21 °Ñ ó ãðóäí³, à 
ñïðàâäæóâàí³ñòü — â³ä 30,0 % ó ëþòîìó äî 53,7 % ó 
ãðóäí³. Íàáàãàòî ã³ðø³ îö³íêè ó ëþòîìó, î÷åâèäíî, 
çóìîâëåí³ ñóòòºâîþ ì³íëèâ³ñòþ ñåðåäíüî¿ ì³ñÿ÷íî¿ 
òåìïåðàòóðè, ùî âêëþ÷àº ÿê åêñòðåìàëüíî íèçüê³, 
òàê ³ ðåêîðäí³ àíîìàë³¿ â îñòàíí³ ðîêè çà âñþ ³ñòîð³þ 
³íñòðóìåíòàëüíèõ ñïîñòåðåæåíü.

Ó ðåã³îíàõ ³ç ìîðñüêèì êë³ìàòîì ì³íëèâ³ñòü 
òåìïåðàòóð íèæ÷à, ùî ïðîÿâëÿºòüñÿ ó ëîêàëüíèõ 
ì³í³ìóìàõ àáñîëþòíèõ ïîõèáîê ³ ëîêàëüíèõ ìàêñè-
ìóìàõ ñïðàâäæóâàíîñò³ íàä ìîðñüêèìè àêâàòîð³ÿìè 
(ïîíàä 65 %, à íàä Àäð³àòè÷íèì ìîðåì — á³ëüø 
ÿê 75 %). Ó ðàç³ âðàõóâàííÿ òàêèõ ðåã³îí³â ñåðåäíÿ 
ñïðàâäæóâàí³ñòü ïðîãíîç³â íà òåðèòîð³¿ ï³äâèùóºòü-

Ðèñ. 6. Ïðîñòîðîâèé ðîçïîä³ë îö³íîê êë³ìàòîëîã³÷íîãî ïðîãíîçó ñåðåäíüî¿ ì³ñÿ÷íî¿ òåìïåðàòóðè ïîâ³òðÿ ó ãðóäí³: à — àáñî-
ëþòíà ïîõèáêà, °Ñ; á — ñïðàâäæóâàí³ñòü ïðîãíîçó, %

Fig. 6. Spatial distribution of estimates of climatological monthly mean air temperature forecasts in December: a — mean absolute 
error, °Ñ; á — accuracy of the forecast, %

ñÿ. Îäíàê íàâ³òü áåç óðàõóâàííÿ ìîðñüêî¿ ïîâåðõí³ 
ïîêàçíèêè âàð³þþòü ³ â ìåæàõ êîíòèíåíòàëüíèõ 
ðàéîí³â (ðèñ. 6). Òàê, ï³âí³÷í³ ðåã³îíè õàðàêòåðè-
çóþòüñÿ ñïðàâäæóâàí³ñòþ ìåíøå 45 %, à ï³âäåíí³, 
íàïðèêëàä Áàëêàíè, — ïîíàä 60 %. 

Âèñíîâêè. Íåçâàæàþ÷è íà òå ùî âèïàäêîâèé òà 
³íåðö³éíèé ïðîãíîçè çãàäóþòüñÿ ó ë³òåðàòóð³, äî-
ñë³äæåííÿ ïîêàçàëî, ùî â òàê³é ³íòåðïðåòàö³¿ ïðî-
ãíîçè äëÿ òåðèòîð³¿ Óêðà¿íè íå ìàþòü ñåíñó äëÿ 
îö³íþâàííÿ åôåêòèâíîñò³ ìåòîäè÷íèõ ïðîãíîç³â. 
Íàéêðàùîþ àëüòåðíàòèâîþ äëÿ òåðèòîð³¿ Óêðà¿íè 
çà â³äñóòíîñò³ ìåòîäè÷íîãî äîâãîñòðîêîâîãî ïðî-
ãíîçó ÿê òåìïåðàòóðè, òàê ³ îïàä³â º êë³ìàòîëîã³÷íèé 
ïðîãíîç. Ó ñåðåäíüîìó çà ð³ê íà òåðèòîð³¿ êðà¿íè äëÿ 
òàêîãî ïðîãíîçó ñïðàâäæóâàí³ñòü çà ìåòîäèêîþ, ùî 
ïðèéíÿòà â Ã³äðîìåòåîðîëîã³÷íîìó öåíòð³ Óêðà¿íè, 
ñòàíîâèòü 60,9 % äëÿ ñåðåäíüî¿ ì³ñÿ÷íî¿ òåìïåðà-
òóðè ïîâ³òðÿ òà 63,4 % — äëÿ ì³ñÿ÷íî¿ ê³ëüêîñò³ 
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îïàä³â. Ñåðåäíÿ àáñîëþòíà ïîõèáêà êë³ìàòîëîã³÷-
íèõ ïðîãíîç³â òåìïåðàòóðè ïîâ³òðÿ äîð³âíþº 1,88 °Ñ. 
Ñïðàâäæóâàí³ñòü ïðîãíîç³â ì³ñÿ÷íî¿ ê³ëüêîñò³ îïàä³â 
òàêîæ º íàéâèùîþ äëÿ êë³ìàòîëîã³÷íèõ ïðîãíîç³â 
ïîð³âíÿíî ç ³íøèìè íåìåòîäè÷íèìè ïðîãíîçàìè 
(63,4 %). Íà ðîçøèðåí³é òåðèòîð³¿ â ìåæàõ ïîì³ðíèõ 
øèðîò Ñõ³äíî¿ ªâðîïè âçèìêó êë³ìàòîëîã³÷í³ ïðî-
ãíîçè òåìïåðàòóðè òàêîæ ïðîäåìîíñòðóâàëè êðàùó 
ñïðàâäæóâàí³ñòü. Çà óìîâè âèêëþ÷åííÿ òî÷îê íàä 
ìîðñüêèìè àêâàòîð³ÿìè ñåðåäíÿ àáñîëþòíà ïîõèáêà 
äëÿ òåðèòîð³¿ ñòàíîâèòü 3,01 °Ñ, à ñïðàâäæóâàí³ñòü 
— 45,2 %, òîä³ ÿê ç óðàõóâàííÿì ìîðñüêèõ àêâàòîð³é 
— 2,78 °Ñ òà 48,6 % â³äïîâ³äíî. Îòðèìàí³ îö³íêè íå-
ìåòîäè÷íèõ ïðîãíîç³â äàþòü çìîãó âèçíà÷àòè ó ìàé-
áóòíüîìó åôåêòèâí³ñòü ìåòîäè÷íèõ ïðîãíîç³â ïîãî-
äè íà ì³ñÿöü, íåçàëåæíî â³ä íåäîë³ê³â ìåòîäèêè îö³-
íþâàííÿ. Â³äíîøåííÿ ñïðàâäæóâàíîñò³ ïðîãíîç³â çà 
ìåòîäèêîþ äî êë³ìàòîëîã³÷íî¿ ñïðàâäæóâàíîñò³ > 1,0 
âêàçóâàòèìå íà ïðàêòè÷íó êîðèñí³ñòü ìåòîäè÷íîãî 
ïðîãíîçó, òîä³ ÿê â³äïîâ³äíå â³äíîøåííÿ < 1,0 — íà 
íåîáõ³äí³ñòü äîîïðàöþâàííÿ ìåòîäó ïðîãíîçó àáî 
íà â³äìîâó â³ä âèêîðèñòàííÿ òàêîãî ìåòîäó.
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È ÀÒÌÎÑÔÅÐÍÛÕ ÎÑÀÄÊÎÂ Â ÓÊÐÀÈÍÅ
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Óêðàèíñêèé ãèäðîìåòåîðîëîãè÷åñêèé èíñòèòóò ÃÑ×Ñ Óêðàèíû è ÍÀÍ Óêðàèíû, Óêðàèíà, ã. Êèåâ, ïðîñï. 
Íàóêè 37, 03028, e-mail: aleshcheglov@gmail.com

Äàíà îöåíêà íåìåòîäè÷åñêèõ ïðîãíîçîâ ñðåäíåìåñÿ÷íîé òåìïåðàòóðû âîçäóõà è ìåñÿ÷íîãî êîëè÷åñòâà îñàä-
êîâ íà òåððèòîðèè Óêðàèíû ïî ìåòîäèêå, ïðèíÿòîé â Ãèäðîìåòåîðîëîãè÷åñêîì öåíòðå Óêðàèíû. Ðàññ-
ìîòðåíà îïðàâäûâàåìîñòü êëèìàòîëîãè÷åñêèõ, èíåðöèîííûõ è ñëó÷àéíûõ ïðîãíîçîâ, ñ êîòîðûìè ìîæíî 
ñðàâíèâàòü îïðàâäûâàåìîñòü ïðîãíîçîâ ïî îïðåäåëåííîé ìåòîäèêå äëÿ îöåíêè åå ýôôåêòèâíîñòè. Ëó÷øàÿ 
îïðàâäûâàåìîñòü õàðàêòåðíà äëÿ êëèìàòîëîãè÷åñêèõ ïðîãíîçîâ, êîòîðàÿ â ñðåäíåì ïî Óêðàèíå ñîñòàâëÿåò 
60,9 % äëÿ ñðåäíåé ìåñÿ÷íîé òåìïåðàòóðû âîçäóõà è 63,4 % — äëÿ ìåñÿ÷íîãî êîëè÷åñòâà îñàäêîâ. Ñðåäíÿÿ 
àáñîëþòíàÿ îøèáêà êëèìàòîëîãè÷åñêèõ ïðîãíîçîâ òåìïåðàòóðû âîçäóõà ñîñòàâëÿåò 1,88 °Ñ. Ñ ïîìîùüþ äàííûõ 
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ðåàíàëèçà NCEP/NCAR ïîêàçàíî, ÷òî äàííàÿ ìåòîäèêà óêàçûâàåò íà áîëåå âûñîêóþ îïðàâäûâàåìîñòü íå-
ìåòîäè÷åñêèõ ïðîãíîçîâ íàä ìîðñêèìè àêâàòîðèÿìè è ïðèìîðñêèìè ðàéîíàìè.

Êëþ÷åâûå ñëîâà: äîëãîñðî÷íûå ïðîãíîçû, ïðîãíîç òåìïåðàòóðû, ïðîãíîç îñàäêîâ, íåìåòîäè÷åñêèå ïðîãíîçû, 
êëèìàòîëîãè÷åñêèé ïðîãíîç, îïðàâäûâàåìîñòü ïðîãíîçîâ.

THE SKILL OF «NON-METHODOLOGICAL» LONG-TERM AIR TEMPERATURE AND PRECIPITATION 
FORECASTS IN UKRAINE

O.A. Shchehlov

Ukrainian Hydrometeorological Institute of State Service of Emergencies and National Academy of Sciences of Ukraine, 
Nayki ave. 37, Kyiv, 03028, Ukraine, e-mail: aleshcheglov@gmail.com

Purpose. The purpose of the article is to estimate the forecast skill of «non-methodological» (persistence, random and 
climatological) forecasts of monthly mean air temperature and monthly precipitation over the territory of Ukraine 
according to the official methodology adopted in Ukraine. The aim is also to assess whether the methodology equally 
estimates the climatological forecast skill over a much larger area with the presence of different types of climate 
(within Eastern Europe).
Design/methodology/approach. The official methodology adopted in Ukraine was used for assessing the forecast skill. 
The forecast skill was estimated only on a monthly time scale. 
Findings. The research has shown that random and persistence forecasts for the territory of Ukraine are much worse 
than climatological. The climatological forecast is the best alternative in case of absence of a methodological long-term 
forecast of both air temperature and precipitation. The average annual forecast skill according to the official methodol-
ogy is 60,9 % for the air temperature climatological forecast. The mean absolute error of the climatological forecasts 
is 1,88 °C. The forecast skill of monthly precipitation is also the highest for the climatological forecast (63,4 %). The 
official methodology has a drawback, which is in the usage of fixed temperature gradations in a calculation. As a 
result, the failure to take into account the regional climate features (namely different standard deviation) leads to a 
different estimation of the forecasts skill. Using the NCEP/NCAR reanalysis data, it has been shown that the official 
methodology indicates the superiority of forecast skill over the seas and coastal areas. With an exception of points 
above the seas, the mean absolute error for the territory of Eastern Europe is 3,01 °C, and the forecast skill is 45,2 %. 
In case of inclusion the grid points over the seas — 2,78 °C and 48,6 % respectively.
Practical value/implications. The obtained forecast skills of «non-methodological» forecasts are needed for estimation 
of the relative effectiveness of monthly forecasts based on a certain methodology (model). The ratio of the certain 
model forecast skill to the climatological forecast skill >1,0 will indicate the practical usefulness of the model, while 
the ratio of <1,0 will indicate the need for an adjustment of the model or the refusal to use such a model.

Keywords: long-term forecasts, temperature forecast, precipitation forecast, non-methodological forecasts, climatologi-
cal forecast, forecast skill.
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