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Ïîñòàíîâêà ïðîáëåìè. ²ñíóþ÷à íèí³ ñèñòåìà îá-
ë³êó òà óïðàâë³ííÿ ë³ñîâèìè ðåñóðñàìè â Óêðà¿í³ 
íåîäíîðàçîâî çàçíàâàëà ñïðîá ðåôîðìóâàííÿ òà ïðè-
âåäåííÿ äî ñó÷àñíèõ âèìîã ºâðîïåéñüêîãî ³ ñâ³òîâîãî 
äîñâ³äó âåäåííÿ ë³ñíîãî ãîñïîäàðñòâà. Òà ê³ ñïðîáè 
ñòîñóâàëèñÿ íå ëèøå ïðèíöèï³â îáë³êó äå ðåâèíè, 
â³äíîâëåííÿ ³ ñòàëîãî ðîçâèòêó ë³ñîâèõ ìàñèâ³â, à é 
ïðîáëåì çàáåçïå÷åííÿ ÿê³ñíèìè êàðòîãðàô³÷íèìè 
ìàòåð³àëàìè äëÿ ïîòðåá ïðèéíÿòòÿ çâàæåíèõ óïðàâ-
ë³íñüêèõ ð³øåíü. Òèì íå ìåíø ïðîöåñ óí³ô³êàö³¿ 
âèìîã äî âåäåííÿ êàðòîãðàô³÷íèõ äàíèõ íà ñüîãîäí³ 
íå çàâåðøåíî, ó íîðìàòèâíèõ äîêóìåíòàõ â³äñóòí³ 
ºäèí³ âèìîãè äî çàñîá³â òà ³íñòðóìåíò³â çáîðó ³í-
ôîðìàö³¿, âèá³ð ìåòîä³â ñòâîðåííÿ àáî îíîâëåííÿ 
ìàòåð³àë³â óõâàëþþòü ë³ñîâïîðÿäíèêè îêðåìèõ ï³ä-
ïðèºìñòâ. ×åðãîâèì êðîêîì ðîçâ’ÿçàííÿ ³ñíóþ÷èõ 
ïðîáëåì ñòàëî âèçíà÷àþòü çàñ³äàííÿì Êàá³íåòó Ì³-
í³ñòð³â Óê ðà¿íè 15 ëèñòîïàäà 2017 ð. “Ñòðàòåã³¿ ðå-
ôîðìóâàí íÿ ë³ñîâîãî ãîñïîäàðñòâà Óêðà¿íè íà ïå ð³îä 
äî 2022 ðîêó”, ÿêà âêëþ÷àº “âäîñêîíàëåííÿ ñèñ  òåìè 
ë³ñîâïîðÿä êó âàííÿ, ³íâåíòàðèçàö³¿ é ìîí³ òî ðèíãó 
ë³ñ³â íà îñíîâ³ ãåî³íôîðìàö³éíèõ òåõíîëîã³é” [19].

Àíàë³ç îñòàíí³õ äîñë³äæåíü ³ ïóáë³ êàö³é. Ðîçðîá êîþ 
ìåòîäèê çàñòîñóâàííÿ äàíèõ äèñòàíö³éíî ãî çîíäó âàí-
íÿ Çåìë³ (ÄÇÇ) â óïðàâë³íí³ ë³ñîâèìè ðåñóðñàìè íà
òåðåíàõ Óêðà¿íè çàéìàþòüñÿ Ñ.². Àðåô’ºâà,  Î.Â. Áàð-
 ëàä³í, Î.Þ. Ñêëÿð, Ë.². Ìèêîëåíêî, Õ.Â. Áóð øòèí-
ñüêà, Á.Â. Ïîë³ùóê, Î.Þ. Êîâàëü÷óê, Ì.Ï. Ñëî áî-
äÿíèê òà ³í.

Çîêðåìà, ïóáë³êàö³¿ Ñ.². Àðåô’ºâî¿, Î.Â. Áàð-
ëàä³íà, Î.Þ. Ñêëÿðà [1—3] ïðèñâÿ÷åí³ ðîçðîáêàì 
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Ïðîàíàë³çîâàíî ìîæëèâ³ñòü âèêîðèñòàííÿ êîñì³÷íèõ çí³ìê³â Landsat ó ïðîöåñ³ ï³äãîòîâêè âèõ³äíèõ äà íèõ 
äëÿ îíîâëåííÿ êàðòîãðàô³÷íîãî ìàòåð³àëó îêðåìîãî ë³ñíèöòâà. Ðîçãëÿíóòî ïåðñïåêòèâè ³íòåíñèô³êàö³¿ âè-
êîðèñòàííÿ äàíèõ äèñòàíö³éíîãî çîíäóâàííÿ Çåìë³ äëÿ ïîòðåá ïðèéíÿòòÿ óïðàâë³íñüêèõ ð³øåíü óãàëóç³ ë³ñîâîãî 
ãîñïîäàðñòâà ó çâ’ÿçêó ³ç çàòâåðäæåííÿì “Ñòðàòåã³¿ ðåôîðìóâàííÿ ë³ñîâîãî ãîñïîäàðñòâà Óêðà¿íè íà ïåð³îä 
äî 2022 ðîêó”. Ïðîàíàë³çîâàíî äîñâ³ä âèêîðèñòàííÿ êîñì³÷íèõ çí³ìê³â Landsat äëÿ âèð³øåííÿ ïðàêòè÷íèõ 
çàâäàíü ó ãàëóç³ ìîí³òîðèíãó ïðèðîäíîãî ñåðåäîâèùà, âåäåííÿ ïðèðîäîçàõèñíî¿ ðîáîòè, êåðóâàííÿ çàõîäà-
ìè, ñïðÿìîâàíèìè íà â³äíîâëåííÿ òà íîðìàë³çàö³þ â³äñîòêó ë³ñîâîãî ïîêðèâó ó ð³çíèõ êðà¿íàõ ñâ³òó, ñåðåä 
ÿêèõ Ô³íëÿíä³ÿ, Ñïîëó÷åí³ Øòàòè Àìåðèêè, Êàíàäà òà ²íä³ÿ. Ç’ÿñîâàíî ïåðåâàãè òà íåäîë³êè çàñòîñóâàííÿ 
âêàçàíîãî ìåòîäó îòðèìàííÿ êàðòîãðàô³÷íî¿ ³íôîðìàö³¿, çàçíà÷åíî îñîáëèâîñò³ îáðîáêè âêàçàíèõ çí³ìê³â çà 
íàéõàðàêòåðí³øèìè îçíàêàìè øóêàíîãî îá’ºêòà. Ïðîâåäåíî ïðàêòè÷íèé åêñïåðèìåíò, ðåçóëüòàòîì ÿêîãî º 
ï³äãîòîâêà âèõ³äíèõ äàíèõ äëÿ îêðåìîãî ë³ñíèöòâà, ùî çíàõîäèòüñÿ â ìåæàõ Õàðê³âñüêî¿ îáëàñò³. Íà îñíîâ³ 
öüîãî åêñïåðèìåíòó íàäàíî êîðîòêèé àíàë³ç óñï³øíîñò³ çàñòîñóâàííÿ ìåòîäó.

Êëþ÷îâ³ ñëîâà: äèñòàíö³éíå çîíäóâàííÿ, Landsat, êîñì³÷íèé çí³ìîê, äåøèôðóâàííÿ, ë³ñãîñï, ë³ñíèöòâî, ë³-
ñî âêðèò³ òåðèòîð³¿, ãðó ïóâàííÿ, Ã²Ñ. 

ïðî ãðàìíîãî çàáåçïå÷åííÿ äëÿ óí³ô³êàö³¿ òà ç îá-
ðîáêè  Ã²Ñ äàíèõ ó â³äïîâ³äíîñò³ äî óï ðàâë³íñüêèõ 
ð³øåíü. Äîñë³äæåííÿ Õ.Â. Áóðøòèíñüêî¿, Á.Â. Ïî-
ë³ùóê, Î.Þ. Êîâàëü÷óêà, ñòîñóþòüñÿ ïðèðîäíè÷îãî 
àíàë³çó ñòàíó ë³ñ³â ³ç âèêîðèñòàííÿì çàñîá³â ÄÇÇ 
[4]. Ðîáîòè â÷åíèõ, ñåðåä ÿêèõ — Â.Â. Îìåëü÷óê, 
Ì.Ï. Ôîì³í, Þ.Î. Êàðï³íñüêèé, À.À. Ëÿùåíêî, 
Ò.Ì. Êâàðòè÷, ñïðÿìîâàí³ íà âèð³øåííÿ òåõí³÷íèõ 
ïèòàíü ñòâîðåííÿ òà ðåàë³çàö³¿ ñèñòåì ìîí³òîðèíãó 
íå ò³ëüêè ë³ñîâèõ ìàñèâ³â, à é îêðåìèõ ïðèðîäíèõ 
êîìïëåêñ³â âçàãàë³ [5—9].

Íå âèð³øåí³ ðàí³øå ÷àñòèíè çàãàëüíî¿ ïðîáëåìè. 
Çãàäàí³ âèùå íàóêîâ³ äîðîáêè ðîáëÿòü âàæëèâèé 
âíåñîê ó òåîðåòè÷íó ÷àñòèíó ïèòàííÿ çáîðó òà îá-
ðîáêè ïîëüîâî¿ ³íôîðìàö³¿. Òèì íå ìåíø çàçíà÷åíà 
íàóêîâà äóìêà íå çàâæäè ìîæå áóòè ïîâí³ñòþ çðîçó-
ì³ëîþ ê³íöåâîìó êîðèñòóâà÷ó — ë³ñîâïîðÿäíîìó ³í-
æåíåðó ë³ñîãîñïîäàðñüêîãî ï³äïðèºìñòâà, ùî ìîæå 
çâîäèòè íàí³âåöü ðåçóëüòàòè âñ³õ íàóêîâèõ ïðàöü. 
²íôîðìàö³ÿ, ùî ðîçãëÿäàºòüñÿ â íàóêîâèõ âèäàí-
íÿõ, º çàãàëüíîþ, àëå ³íîä³ ³¿ âàæêî çàñòîñóâàòè äî 
îêðåìèõ ìàëèõ ë³ñîãîñïîäàðñüêèõ îá’ºêò³â. Òàêèì 
÷èíîì, ïåðåä ñòâîðåííÿì âåëèêî¿ òà âñåîñÿæíî¿ Ã²Ñ 
ç óïðàâë³ííÿ ë³ñîâèìè ðåñóðñàìè íàñàìïåðåä âèíè-
êàº íåîáõ³äí³ñòü îòðèìàòè ³íôîðìàö³þ ïðî íàéìåí-
øó ëàíêó — ë³ñíèöòâî. ßêùî îêðåìå ë³ñíèöòâî íå 
ìîæå äîçâîëèòè ñîá³ êîøòîâí³ çàñîáè ìîí³òîðèíãó 
òà àêòóàë³çàö³¿ êàðòîãðàô³÷íî¿ ³íôîðìàö³¿, íåîáõ³äíî 
ðîçãëÿíóòè ñïîñ³á îòðèìàííÿ ³íôîðìàö³¿ øëÿõîì 
ÄÇÇ òà ðîçðîáèòè ìåòîäèêè, àäàïòîâàí³ äî óêðà¿í-
ñüêèõ ðåàë³é. 
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Ìåòîþ ñòàòò³ º äîñë³äæåííÿ ìîæëèâîñò³ çàñòîñó-
âàííÿ áåçêîøòîâíèõ ñóïóòíèêîâèõ çí³ìê³â Landsat 8 
ó ïðîöåñ³ ìîí³òîðèíãó òà àêòóàë³çàö³¿ êàðòîãðàô³÷íî¿ 
³íôîðìàö³¿ îêðåìîãî ë³ñíèöòâà.

Âèêëàä îñíîâíîãî ìàòåð³àëó äîñë³äæåííÿ. Çîáðà-
æåííÿ ç ñèñòåìè ñóïóòíèê³â Landsat íàéá³ëüø øè-
ðîêî çàñòîñîâóþòüñÿ ê³íöåâèìè êîðèñòóâà÷àìè, ùî 
çàéìàþòüñÿ òåìàòè÷íèì êàðòîãðàôóâàííÿì ³ ìîí³-
òîðèíãîì ðîñëèííîãî ïîêðèâó. Öå ïîÿñíþºòüñÿ äå-
ê³ëüêîìà ïðè÷èíàìè: 1) ïðîãðàìà Landsat áåðå ñâ³é 
ïî÷àòîê ç 1970 ð., ùî íàäàº ìîæëèâ³ñòü âèêîðèñòî-
âóâàòè á³ëüø ÿê 40-ð³÷íèé ìàñèâ äàíèõ; 2) â³äïîâ³ä-
í³ñòü ñïåêòðàëüíèõ êàíàë³â ñåíñîð³â ÒÌ (Thematic 
mapper) ³ ÅÒÌ+ (Enhanced thematic mapper) äàº 
çìîãó çàáåçïå÷èòè íàñòóïí³ñòü ³ ñóì³ñí³ñòü ç ðàí³-
øå íàêîïè÷åíèì ìàñèâîì äàíèõ Landsat; 3) çðó÷íà 
ðîçä³ëüíà çäàòí³ñòü äëÿ ðåã³îíàëüíîãî êàðòîãðàôó-
âàííÿ (30 ì ó ìóëüòèñïåêòðàëüíîìó ä³àïàçîí³ äëÿ 
ÒÌ/ÅÒÌ+); 4) 6 ñïåêòðàëüíèõ êàíàë³â ñåíñîð³â 
Landsat ðåºñòðóþòü íàçåìíó ðîñëèíí³ñòü, ùî äàº 
çìîãó íà ¿õ îñíîâ³ îòðèìàòè âåãåòàö³éí³ ³íäåêñè 
(NDVI, RVI, SAVI, GEMI òà ³í.). 

Àìåðèêàíñüê³ â÷åí³ Cohen ³ Spies, ÿê³ ïîð³â-
íþâàëè ïðîñòîðîâ³ òà ³ ñïåêòðàëüí³ õàðàê òåðèñ-
òèêè Landsat ÒÌ ³ ôðàíöóçüêîãî ñóïóòíèêà SPOT 
HRV (High Resolution Visible), ä³éøëè âèñíîâêó, 
ùî, íåçâàæàþ÷è íà âèù³ ïðîñòîðîâ³ õàðàêòåðèñòè-
êè HRV, ÿêùî âèêîðèñòîâóâàòè ò³ëüêè ïðîñòîðîâ³ 
ïîêàçíèêè, ÒÌ º ïðèéíÿòí³øèì äëÿ îö³íþâàííÿ 
ë³ñ³â. ²íøèé êîëåêòèâ ó÷åíèõ (Lefsky et al., 2001) 
äîñë³äæóâàâ ïîâåä³í êó ï'ÿòè ñåíñîð³â (Landsat ÒÌ, 
AV1R1S, ADAR ³ LiDAR sensor) äëÿ îö³íþâàííÿ 
ïîêàçíèê³â ë³ñîâîãî íàñàäæåííÿ. Êîìàíäà ïðèéøëà 
äî âèñíîâêó, ùî âèêîðèñòàííÿ äâîõ ñåíñîð³â (ADAR 
³ AV1R1S) äëÿ êîìá³íóâàííÿ âèñîêî¿ ïðîñòîðîâî¿ ³ 
ñïåêòðàëüíî¿ çäàòíîñò³ íåñóòòºâî ïîêðàùóº ìîäå-
ëþâàííÿ ïîêàçíèê³â íàñàäæåíü [13, c. 38].

Äëÿ îö³íþâàííÿ äåôîë³àö³¿ áîðåàëüíèõ ë³ñ³â ó÷å-
í³ ç Ô³íëÿíä³¿ âèêîðèñòîâóâàëè ìóëüòèñïåêòðàëüí³ 
òà ïàíõðîìàòè÷í³ çí³ìêè àåðîôîòîçí³ìàííÿ ó ïî-
ºäíàíí³ ç äàíèìè íàö³îíàëüíî¿ áàçè ë³ñîâî¿ ³íâåí-
òàðèçàö³¿. Ñóïóòíèêîâ³ çí³ìêè áóëè âèêîðèñòàí³ 
äëÿ âèÿâëåííÿ ñïåêòðàëüíèõ õàðàêòåðèñòèê ïîëîãó 
ë³ñ³â, çí³ìêè àåðîôîòîçí³ìàííÿ — äëÿ âèÿâëåííÿ 
òåêñòóðè ïîëîãó, à äàí³ ïðîáíèõ ïëîù íàö³îíàëüíî¿ 
³íâåíòàðèçàö³¿ — ÿê êîíòðîëüí³ ï³ä ÷àñ îö³íþâàííÿ 
äåôîë³àö³¿. Áóëè çàñòîñîâàí³ êëàñèô³êàö³¿ çâàæåíèõ 
â³äñòàíåé òà íàéáëèæ÷îãî ñóñ³äà (KNN). Íà ð³âí³ 
ïðîáíèõ ïëîù òî÷í³ñòü êëàñèô³êàö³¿ äëÿ òðüîõ êëà-
ñ³â äåôîë³àö³¿ (áåç äåôîë³àö³¿, ñëàáêà ³ ñèëüíà) ñòà-
íîâèëà 56 % (êîåô³ö³ºíò Êàïïà). Íàéêîðèñí³øèìè 
äëÿ âèâ÷åííÿ äåôîë³àö³¿ ñòàëè 4-é ³ 5-é ñïåêòðàëüí³ 
êàíàëè çí³ìê³â Landsat TM [11, c. 1235].

Âåëèêà ê³ëüê³ñòü ðîá³ò, çàñíîâàíèõ íà âèêîðèñ-
òàíí³ ñóïóòíèêîâèõ çí³ìê³â Landsat, ïðèñâÿ÷åíà 
îö³íþâàííþ ìîæëèâîñò³ âèçíà÷åííÿ òàêñàö³éíèõ 
ïîêàçíèê³â (â³êó, ç³ìêíóòîñò³ ïîëîãó, âèñîòè äåðåâ) 
çà ñïåêòðàëüíèìè õàðàêòåðèñòèêàìè. Àìåðèêàíñüê³ 

â÷åí³ ïðîàíàë³çóâàëè âçàºìîçâ'ÿçîê ì³æ çíà÷åííÿ-
ìè ñïåêòðàëüíî¿ ÿñêðàâîñò³ êàíàë³â Landsat ÅÒÌ+ 
³ òàêñàö³éíèìè ïîêàçíèêàìè êîìåðö³éíèõ ïîñàäîê 
ñîñíè ëàäàííî¿ ó ñõ³äí³é ÷àñòèí³ øòàòó Òåõàñ. Äëÿ 
ìîäåëþâàííÿ ïîêàçíèê³â â³êó ³ ãóñòîòè íàñàäæåíü 
áóëà çàñòîñîâàíà áàãàòîâàð³àíòíà ðåãðåñ³ÿ. Ë³í³éíà 
êîìá³íàö³ÿ NDVI, ETM4/ETM3 (â³äíîøåííÿ êàíà-
ë³â 3 ³ 4 ÅÒÌ+) òà ³íäåêñó âîëîãîñò³ ôóíêö³¿ “tasseled 
cap” ïîêàçàëà íàéêðàùó åêñòðàïîëÿö³þ â³êó íàñà-
äæåíü (R2 = 78 %) ïîð³âíÿíî ç ³íøèìè êîìá³íàö³ÿìè 
ñïåêòðàëüíèõ êàíàë³â ³ â³äïîâ³äíèõ ³íäåêñ³â. Ïðîòå 
ìîäåë³, ùî âêëþ÷àþòü òðàíñôîðìîâàí³ ñïåêòðàëüí³ 
êàíàëè, íå ï³äâèùèëè òî÷í³ñòü åêñòðàïîëÿö³¿ ãóñòî-
òè ïîëîãó (R2 = 60 %). Ðåçóëüòàòè ïðèíöèïîâîãî êîì-
ïîíåíòíîãî àíàë³çó (principal component analyses), 
ïðîâåäåíîãî äëÿ ñòèãëîãî íàñàäæåííÿ (ñòàðøå 18 
ðîê³â), äàëè äîñòîâ³ðíó ³íôîðìàö³þ ïðî çâ’ÿçîê ì³æ 
ñòðóêòóðîþ ïîëîãó ³ ñïåêòðàëüíèìè çíà÷åííÿìè, 
îòðèìàíèìè ñåíñîðîì ÅÒÌ+ [18, c. 237].

Äàí³ äèñòàíö³éíîãî çîíäóâàííÿ Landsat ETM+ 
áóëè âèêîðèñòàí³ äëÿ âèÿâëåííÿ ïîòåíö³éíèõ çå-
ìåëü ë³ñîâ³äíîâëåííÿ â ²íä³¿. Äîñë³äæóâàí³ ïëîù³ 
ë³ñ³â êëàñèô³êîâàí³ ç âèêîðèñòàííÿì NDVI, òîä³ 
ÿê âîëîã³ñòü ´ðóíò³â âèçíà÷åíî çà äîïîìîãîþ ðîç-
ïîä³ëó ³íäåêñó âîëîãîñò³ ´ðóíò³â SWI (Soil Wetness 
Index). Íà ï³äñòàâ³ öèõ äâîõ ³íäåêñ³â áóëè îòðèìàí³ 
òåìàòè÷í³ êàðòè, íà ÿêèõ çåìë³ ï³ä ìîæëèâå ë³ñîâ³ä-
íîâëåííÿ ìàëè íîðìàëüíó âîëîã³ñòü ³ íèçüêó ãóñòîòó 
ë³ñó àáî éîãî â³äñóòí³ñòü. Ðåçóëüòà òè äîñë³äæåíü ïî-
êàçàëè, ùî â³ä 13 äî 23 % äîñë³äæóâàíî¿ òåðèòîð³¿ â 
²íä³¿ ìàþòü ïîòåíö³àë äëÿ àêòèâíîãî ë³ñîâ³äíîâëåí-
íÿ, à 53 % — äëÿ òðàâ'ÿíî¿ ðîñëèííîñò³ [12, c. 1037].

Êàðòà ïîðóøåíü (âèðóáêè, ïîæåæ³) ì³æ 1990—
2000 ðð. äëÿ íàçåìíèõ åêîñèñòåì Ï³âí³÷íî¿ Àìåðèêè 
(ÑØÀ ³ Êàíàäà) áóëà ðîçðîáëåíà ç âèêîðèñòàííÿì 
ïðîãðàìè LEDAPS (Landsat Ecosystem Disturbance 
Adaptive Processing System) ³ àðõ³âó ñóïóòíèêîâèõ 
çí³ì  ê³â Landsat. Ðåçóëüòàòè äîñë³äæåííÿ ñâ³ä÷àòü 
ïðî òå, ùî ³íäåêñ ïîðóøåííÿ, ðîçðàõîâàíèé íà 
îñ íîâ³ äèíàì³êè çì³í ï³ñëÿ ïåðåòâîðåííÿ Tasseled 
Ñàð, ùîð³÷íî ñòàíîâèòü 2—3 % äëÿ òåðèòîð³¿ ÑØÀ 
³ Êàíàäè [16, c. 720].

Îêðåìî ðîçâèâàºòüñÿ íàïðÿì íàóêîâî¿ äóìêè 
ñòîñîâíî åêîëîã³÷íîãî ìîäåëþâàííÿ ðîçâèòêó ë³ñî-
âèõ òåðèòîð³é çàñîáàìè ÄÇÇ [14, 15, 17, 18].

Ë³òåðàòóðíèé àíàë³ç ³íôîðìàö³¿ ùîäî êàðòî-
ãðàôóâàííÿ ðîñëèííîãî ïîêðèâó ïîêàçóº íàÿâí³ñòü 
âåëèêèõ ðîçá³æíîñòåé ì³æ ð³çíèìè äîñë³äæåííÿìè, 
òîìó âàë³äàö³ÿ äàíèõ íà ðåã³îíàëüíîìó ð³âí³ çàëè-
øàºòüñÿ âàæëèâèì åòàïîì äëÿ îö³íþâàííÿ òî÷íîñò³ 
êàðò ðîñëèííîñò³. Íåçâàæàþ÷è íà çá³ëüøåííÿ ê³ëü-
êîñò³ ìåòîä³â ðîçï³çíàâàííÿ ðîñëèííîãî ïîêðèâó, 
âèðîáíèöòâî òî÷íèõ êàðò òà â³äîáðàæåííÿ çì³í ó 
ðåã³îíàëüíîìó çåìëå- ³ ë³ñîêîðèñòóâàíí³ çàëèøà-
ºòüñÿ ñêëàäíèì ïèòàííÿì.

Îá’ºêòîì çàïðîïîíîâàíîãî äîñë³äæåííÿ îáðà-
íî ë³ñíèöòâî Êî÷åòîöüêå-1, ùî âõîäèòü äî ñêëàäó 
Äåð æàâíîãî ï³äïðèºìñòâà “×óãóºâî-Áàá÷àíñüêå ë³-
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ñîâå ãîñïîäàðñòâî”, ñòâîðåíîãî íà ï³äñòàâ³ íàêàçó 
Ì³í³ñòåðñòâà ë³ñîâîãî ãîñïîäàðñòâà Óêðà¿íè â³ä 
31.10.1991 ð. ¹ 133 “Ïðî îðãàí³çàö³éíó ñòðóêòóðó 
óïðàâë³ííÿ ë³ñîâèì ãîñïîäàðñòâîì Óêðà¿íè”. Ï³ä-
ïðèºìñòâî çàñíîâàíî íà äåðæàâí³é âëàñíîñò³, íà-

ëåæèòü äî ñôåðè óïðàâë³ííÿ Äåðæàâíîãî àãåíòñòâà 
ë³ñîâèõ ðåñóðñ³â Óêðà¿íè òà âõîäèòü äî ñôåðè óïðàâ-
ë³ííÿ Õàðê³âñüêîãî îáëàñíîãî óï ðàâë³ííÿ ë³ñîâîãî 
òà ìèñëèâñüêîþ ãîñïîäàðñòâà.

ÄÏ “×óãóºâî-Áàá÷àíñüêèé ë³ñãîñï” ðîçòàøîâà-
íèé ó öåíòðàëüí³é ÷àñ òèí³ Õàðê³âñüêî¿ îáëàñò³ íà 
òåðè òîð³¿ ×óãó¿âñüêîãî, Ïå÷åí³çüêîãî, Çì³¿âñüêîãî 
òà Øåâ÷åíê³âñüêîãî àäì³í³ñòðàòèâíèõ ðàéîí³â. Çà-
ãàëüíà ïëîùà çåìåëü ñòàíîâèòü 22074,0 ãà, ç íèõ 
ë³ñíèöòâî Êî÷åòîöüêå-1 — 2619,0 ãà. Ïëàí ë³ñîíàñà-

Ðèñ. 1. Ôðàãìåíò ïëàíó ë³ñîíàñàäæåíü 
ë³ñíèöòâà Êî÷åòîöüêå-1 [19]

Fig. 1. A fragment of the Kochetok forest 
plantation-1 forestry [19]

Ðèñ. 3. Îá’ºäíàí³ õàðàêòåðí³ ä³ëÿíêè

Fig. 3. Plots, united on the basis of characteristics

Ðèñ. 2. Âèõ³äíå ñóïóòíèêîâå çîáðàæåííÿ [20]

Fig. 2. The original satellite image
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äæåíü (ðèñ. 1) ë³ñíèöòâà ìàñøòàáó 1 : 25 000 áóâ ðîç-
ðîáëåíèé â³äïîâ³äíî äî ë³ñîâïîðÿäêóâàííÿ ó 2006 ð.

Àêòóàë³çàö³þ ³íôîðìàö³¿ áóëî ðîçïî÷àòî ç â³ä-
áîðó ñóïóòíèêîâîãî çí³ìêà Landsat 8 OLI íà äîñë³-

äæóâàíó òåðèòîð³þ [20]. Çí³ìîê îáèðàëè ç óðàõóâàí-
íÿì ïîãîäíèõ óìîâ íà ÷àñ çí³ìàííÿ òà ïîðè ðîêó. 
Äëÿ àíàë³çó áóëî âçÿòî çí³ìîê, çðîáëåíèé âîñåíè 
2017 ð. Ïåðåâàãó íàäàëè îñ³ííüîìó ïåð³îäó çí³ìàííÿ 

Ðèñ. 5. Øóêàíèé îá’ºêò 

Fig. 5. The searched object

Ðèñ. 4. Îá’ºêòè, ùî â³äïîâ³äàþòü êðèòåð³ÿì ïîøóêó

Fig. 4. Objects that match the search criteria

Ðèñ. 6. Ç³ñòàâëåííÿ ðåçóëüòàò³â

Fig. 6. Comparison of results
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ó çâ’ÿçêó ³ç çàâåðøåííÿì ñåçîííèõ àãðàðíèõ ðîá³ò 
òà â³äñóòí³ñòþ íà ïîëÿõ êóëüòóð, ùî ìîãëè áóòè ïî-
ìèëêîâî ðîçï³çíàí³ ÿê äåðåâí³ íàñàäæåííÿ. 

Âðàõîâóþ÷è íåîáõ³äí³ñòü àíàë³çó âåëèêîãî ìà-
ñèâó äàíèõ (çí³ìîê îõîïëþº ï³âí³÷íó ÷àñòèíó Õàð-
ê³âñüêî¿ îáëàñò³ òà ï³âäåíü Á³ëãîðîäñüêî¿), âèõ³äíå 
çîáðàæåííÿ (ðèñ. 2) áóëî îáðîáëåíå ç âèêîðèñòàí-
íÿì ôóíêö³¿ àâòîìàòè÷íîãî ðîçï³çíàâàííÿ Feature 
Extraction ïðîãðàìíîãî ïðîäóêòó ENVI 5.0.

Ïðè âèáîð³ ïîñë³äîâíîñò³ îáðîáêè çí³ìêà çà-
ñòîñîâàíèé ïðèíöèï ñåãìåíòàö³¿ — ³íñòðóìåíò, ùî 
àâòîìàòè÷íî ðîçä³ëÿº çîáðàæåííÿ íà ñåãìåíòè, ãðó-
ïóº ñóñ³äí³ ï³êñåë³ ç îäíàêîâèìè õàðàêòåðèñòèêàìè 
(â³äáèâíîþ çäàòí³ñòþ, êîëüîðîì, òåêñòóðîþ). Ï³ñ-
ëÿ ãðóïóâàííÿ ï³êñåë³â çà õàðàêòåðíèìè îçíàêàìè 
(ðèñ. 3) äî çîáðàæåííÿ áóëè çàñòîñîâàí³ òàê çâàí³ 
ïðàâèëà ïîøóêó, ùî â³äïîâ³äàëè á íàéõàðàêòåðí³øè-
ìè îçíàêàì îá’ºêòà òà ñïðîùóâàëè ïðîöåñ àíàë³çó.

Âðàõîâóþ÷è îñîáëèâîñò³ îá’ºêòà, ñåðåä óñ³õ ïðà-
âèë áóëî îáðàíî äåê³ëüêà, ùî íàéòî÷í³øå îïèøóòü 
âëàñòèâîñò³ øóêàíî¿ òåðèòîð³¿: â³äáèâíà çäàòí³ñòü, 
ïëîùà â ï³êñåëÿõ òà êîåô³ö³ºíò ïîä³áíîñò³ äî ïðÿ-
ìîêóòíèêà. Êîæåí ç öèõ ïîêàç íèê³â, çà ð³çíèìè 
îçíàêàìè, ó ñóêóïíîñò³ äàâ çìîãó çâóçèòè êîëî ïðè 
â³äáîð³ åëåìåíò³â ì³ñöåâîñò³. Òàê, çàñòîñóâàííÿ ïî-
êàçíèêà â³äáèâíî¿ çäàòíîñò³ ëèñòÿ íà ï³êó öâ³ò³ííÿ 
(≥ 0,5) ó ïîºäíàíí³ ç àíàë³çîì çí³ìêà îñ³ííüîãî ïå-
ð³îäó äàëî çìîãó â³äêèíóòè á³ëüø³ñòü òåðèòîð³¿, â³ä-
áèâíà çäàòí³ñòü ÿêî¿ íå â³ä ïîâ³äàº ïàðàìåòðàì. Äëÿ 
äîñë³äæóâàëüíîãî ë³ñíèöòâà öå â³äêðèò³ çå ìåëüí³ ä³-
ëÿíêè, çàéíÿò³ ï³ä ñ³ëü ñüêå ãîñ ïî äàðñòâî, âðîæàé íà 
ÿêèõ ùîéíî ïðèáðàíî. 

Çíàþ÷è ðîçì³ðè øóêàíîãî îá’ºê òà — 2619,0 ãà 
(26 190 000 ì2), à òàêîæ òå, ùî îòðèìàíèé çí³ìîê ìàâ 
ïðîñòîðîâó ðîçä³ëüíó çäàò í³ñòü 30 ì (90 ì2 â 1 ï³ê-
ñåë³), ðîçðàõóâàëè, ùî ó ë³ñíèöòâà ìàº áóòè ïëî ùà, 
ÿêà ñòàíîâèòü ≤ 291 000 ï³êñåë³â. Öÿ ³íôîðìàö³ÿ äî-
ïîìîæå â³äêèíóòè âåëèê³ ë³ñîâ³ ìàñèâè, ÿê³ íå áóëî 
â³äñ³ÿíî íà ïî ïåðåäíüîìó åòàï³. 

Êîåô³ö³ºíò ïîä³áíîñò³ äî ïðÿ  ìî êóòíèêà ó öüî-
ìó âèïàäêó íå º îñíîâíèì êðèòåð³ºì â³äáî ðó, ïðî-
òå çà ñòî ñîâóºòüñÿ äëÿ â³ä ô³ëüòðîâóâàííÿ îá’ºêò³â 
ïðÿ ìîêóòíî¿ ôîðìè òà àíòðîïîãåííîãî ïîõîäæåí-
íÿ (çîêðåìà, ä³ëÿíêè ïîë³â, äå ùå íå çà âåðøèëèñÿ 
ñ³ëüñüêîãîñïîäàðñüê³ ðî áîòè). Òîìó çàñòîñîâàíèé 
êîåô³ö³ºíò ïîä³áíîñò³ äî ïðÿìîêóòíèêà ñòàíîâèâ 
0,0—0,5.

Òàêèì ÷èíîì, çàäàâøè îñíîâí³ ïà ðàìåòðè ïî-
øóêó, ç ïîïåðåäíüî êëà ñèô³êîâàíîãî çîáðàæåííÿ 
îòðè ìàëè ïîòåíö³éí³ îá’ºêòè àíàë³çó (ðèñ. 4).

Ó ðåçóëüòàò³ ïðîñòîãî â³çóàëüíîãî àíàë³çó ìîæå-
ìî çíàéòè îá’ºêò, ÿêèé â³äïîâ³äàº âèõ³äíèì âèìî-
ãàì, àáî çì³íèòè íàëàøòóâàííÿ ³ ïîâòîðèòè ïîøóê 
çíîâó ó ðàç³ â³äñóòíîñò³ øóêàíîãî îá’ºêòà. Ðåçóëüòàò 
àíàë³çó ìîæíà åêñïîðòóâàòè, ÿê çâè÷àéíå ðàñòðîâå 
çîáðàæåííÿ, àáî ó âèãëÿä³ SHP-ôàéë³â ç ìîæëèâ³ñòþ 
ïîäàëüøî¿ îáðîáêè ó ñåðåäîâèù³ Ã²Ñ. 

ßêùî íåîáõ³äíî îíîâèòè êàðòîãðàô³÷íó ³íôîð-
ìàö³þ äëÿ ïîòðåá ë³ñîâïîðÿäêóâàííÿ ïîäàëüøó 
îáðîáêó äîö³ëüíî ïðîäîâæèòè â ñåðåäîâèù³ Ã²Ñ. 
Ðîáîòà ç òàêèì òèïîì ôàéë³â äàº çìîãó ï³ñëÿ ïî-
ïåðåäíüî¿ ãåîïðèâ’ÿçêè âèêîðèñòîâóâàòè îòðèìàí³ 
äàí³ äëÿ íàñòóïíèõ àíàë³òè÷íèõ çàâäàíü. 

Äëÿ âåðèô³êàö³¿ ðåçóëüòàò³â äåøèôðóâàííÿ òå-
ðèòîð³¿ ë³ñíèöòâà íåîáõ³äíî ñóì³ñòèòè ¿õ ç íàÿâíîþ 
êàðòîãðàô³÷íîþ ³íôîðìàö³ºþ. Äëÿ öüîãî áóëî âè-
êîíàíî ãåîïðèâ’ÿçêó ïëàíó ë³ñîíàñàäæåíü ë³ñíèöòâà 
Êî÷åòîöüêå-1 òà ç³ñòàâëåíî éîãî ìåæ³ ç äåøèôðîâà-
íèì çîáðàæåííÿì, ó ðåçóëüòàò³ ÷îãî âñòàíîâëåíî íå-
çíà÷íèé ð³âåíü ðîçá³æíîñò³ (ðèñ. 6). Àíàë³ç íàâåäå-
íèõ ðåçóëüòàò³â ïîêàçàâ, ùî âèõ³äíå òà åêñïåðèìåí-
òàëüíå çîáðàæåííÿ çá³æí³ íà 87%, à ïëîùà äåøèô-
ðîâàíîãî ïîë³ãîíà ñòàíîâèëà 22 785 334,594914 ì2 
àáî 2278,5 ãà (2619 ãà çà ïëàíîì).

Òàêèì ÷èíîì, ìîæíà ñòâåðäæóâàòè ïðî âäàëå 
ïðîâåäåííÿ åêñïåðèìåíòó, õî÷à íàâåäåíèé ìåòîä 
íå ïîçáàâëåíèé íåäîë³ê³â.

Ïåðø çà âñå, äî ì³íóñ³â òðåáà â³äíåñòè ïîâíó 
â³äñóòí³ñòü ìàëèõ ÷àñòèí ë³ñíèöòâà ó ï³âäåíí³é 
÷àñ òèí³. Öåé ôàêò º îñíîâíèì íåäîë³êîì ìåòîäó, 
îñê³ëüêè ïîøóê á³ëüøî¿ ÷àñòèíè ë³ñíèöòâà âèêëþ-
÷àº ìîæëèâ³ñòü îäíî÷àñíîãî ïîøóêó éîãî ìàëèõ 
÷àñòèí, à îòæå, ïðîöåäóðó ïîøóêó ìåíøèõ òåðèòî-
ð³é äîâåäåòüñÿ ïðîâîäèòè îêðåìî. ²íøèé íåäîë³ê 
ìîæå ñòîñóâàòèñÿ íå çîâñ³ì â³ðíîãî çá³ãó êîðäîí³â 
ë³ñíèöòâà, íà ùî ìîæå âïëèíóòè ðîçä³ëüíà çäàòí³ñòü 
àíàë³çîâàíîãî êîñìîçí³ìêà àáî çàñòàð³ëà êàðòîãðà-
ô³÷íà ³íôîðìàö³ÿ, â³äíîñíî ÿêî¿ ïðîâîäèòüñÿ ç³ñòàâ-
ëåííÿ. Òèì íå ìåíø, ç îãëÿäó íà ïëîùó òåðèòîð³¿, 
ÿêó íåîáõ³äíî çíÿòè êëàñè÷íèìè ãåîäåçè÷íèìè ìå-
òîäàìè çà äîïîìîãîþ òàõåîìåòðè÷íîãî/òåîäîë³òíîãî 
îáõîäó ÷è ÃÍÑÑ-çí³ìàííÿ, âèïðàâëåííÿ îêðåìèõ 
ïîìèëîê øëÿõîì êîðèãóâàííÿ íà ì³ñöåâîñò³ âáà÷à-
ºòüñÿ ñóòòºâîþ åêîíîì³þ ëþäñüêèõ òà ìàòåð³àëüíèõ 
ðåñóðñ³â.

Âèñíîâêè. Ç óðàõóâàííÿì çàòâåðäæåííÿ Êàá³íå-
òîì Ì³í³ñòð³â Óêðà¿íè “Ñòðàòåã³¿ ðåôîðìóâàííÿ ë³-
ñîâîãî ãîñïîäàðñòâà Óêðà¿íè íà ïåð³îä äî 2022 ðîêó” 
âàæëèâ³ñòü äæåðåë äîñòîâ³ðíî¿ ³íôîðìàö³¿ ïðî ë³ñîâ³ 
ðåñóðñè êðà¿íè òà ðîëü Ã²Ñ â ¿õ óïðàâë³íí³ áóäå íå-
âïèííî çðîñòàòè. Ïîðÿä ç òðàäèö³éíèìè ìåòîäàìè 
íàçåìíîãî ãåîäåçè÷íîãî çí³ìàííÿ åôåêòèâíèì ñïî-
ñîáîì ìîí³òîðèíãó, îíîâëåííÿ òà àêòóàë³çàö³¿ êàð-
òîãðàô³÷íî¿ ³íôîðìàö³¿ º îòðèìàííÿ äàíèõ øëÿõîì 
ÄÇÇ. Âèêîðèñòàííÿ êîñì³÷íèõ çí³ìê³â Landsat  8 òà ¿õ 
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Äàí àíàëèç âîçìîæíîñòè èñïîëüçîâàíèÿ êîñìè÷åñêèõ ñíèìêîâ Landsat â ïðîöåññå ïîäãîòîâêè èñõîäíûõ äàííûõ 
äëÿ îáíîâëåíèÿ êàðòîãðàôè÷åñêîãî ìàòåðèàëà îòäåëüíîãî ëåñíè÷åñòâà. Ðàññìîòðåíû ïåðñïåêòèâû èíòåíñè-
ôèêàöèè èñïîëüçîâàíèÿ äàííûõ äèñòàíöèîííîãî çîíäèðîâàíèÿ Çåìëè äëÿ íóæä ïðèíÿòèÿ óïðàâëåí÷åñêèõ 
ðåøåíèé â îáëàñòè ëåñíîãî õîçÿéñòâà â ñâÿçè ñ óòâåðæäåíèåì “Ñòðàòåãèè ðåôîðìèðîâàíèÿ ëåñíîãî õîçÿé-
ñòâà Óêðàèíû íà ïåðèîä äî 2022 ãîäà”. Óêàçàíû îñîáåííîñòè èñïîëüçîâàíèÿ êîñìè÷åñêèõ ñíèìêîâ Landsat 
äëÿ íóæä ðåøåíèÿ ïðàêòè÷åñêèõ çàäà÷ â îáëàñòè ìîíèòîðèíãà ïðèðîäíîé ñðåäû, âåäåíèÿ ïðèðîäîçàùèòíîé 
ðàáîòû, óïðàâëåíèÿ ìåðîïðèÿòèÿìè, íàïðàâëåííûìè íà âîññòàíîâëåíèå è íîðìàëèçàöèþ ïðîöåíòà ëåñíîãî 
ïîêðîâà â ðàçíûõ ñòðàíàõ ìèðà, â òîì ÷èñëå Ôèíëÿíäèè, ÑØÀ, Êàíàäû è Èíäèè. Âûÿñíåíû ïðåèìóùåñòâà 
è íåäîñòàòêè ïðèìåíåíèÿ óêàçàííîãî ìåòîäà ïîëó÷åíèÿ êàðòîãðàôè÷åñêîé èíôîðìàöèè, óêàçàíû îñîáåí-
íîñòè îáðàáîòêè èñïîëüçîâàííûõ ñíèìêîâ ïî íàèáîëåå õàðàêòåðíûì ïðèçíàêàì èñêîìîãî îáúåêòà. Ïðîâåäåí 
ïðàêòè÷åñêèé ýêñïåðèìåíò, ðåçóëüòàòîì êîòîðîãî ÿâëÿåòñÿ ïîäãîòîâêà èñõîäíûõ äàííûõ äëÿ îòäåëüíîãî 
ëåñíè÷åñòâà, ðàñïîëîæåííîãî â ïðåäåëàõ Õàðüêîâñêîé îáëàñòè. Íà îñíîâå ïðîâåäåííîãî ýêñïåðèìåíòà ïðå-
äîñòàâëåí êðàòêèé àíàëèç óñïåøíîñòè ïðèìåíåíèÿ ìåòîäà.

Êëþ÷åâûå ñëîâà: äèñòàíöèîííîå çîíäèðîâíàèå Çåìëè, Landsat, êîñìè÷åñêèé ñíèìîê, äåøèôðèðîâàíèå, ëåñõîç, 
ëåñíè÷åñòâî, ëåñîïîêðûòûå òåððèòîðèè, ãðóïïèðîâàíèå, ÃÈÑ.
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METHODS OF REMOTE SENSING OF THE EARTH IN TASKS OF FOREST COVERED TERRITORIES 
DATA ACTUALIZATION

K. Priiadka, V. Peresadko

V. N. Karazin Kharkiv National University, Svobodu sq., 4, Kharkiv 61000, Ukraine

Purpose. As the title implies, the article describes the problems of the use of remote sensing data for the purposes of 
forest management and use of forest resources. It gives a detailed analysis of the possibilities of using Landsat 8 space 
images with a resolution of 30 m/pixel for semi-automatic search of interest objects, using three screening criteria. 
It is shown that the current system of forestry accounting and management in Ukraine has repeatedly undergone at-
tempts to reform and bring to the modern requirements of European and world experience in forestry. Nevertheless, 
the process of unification of the requirements for the management of cartographic information is not completed yet.
The purpose of the article is to study the possibility of using Landsat 8 satellite images in the process of monitoring 
and updating the mapping information about the forestry. 
Methods. The author’s own achievements as well as the research results of domestic and foreign investigators made 
the methodical basis for the article.
Findings. Literature analysis of the information on the mapping of vegetation reveals shows, that there are existing 
large differences between different studies, therefore validation of data at the regional level remains an important point 
for assessing the accuracy of vegetation maps. Despite the growth of land-use detection methods, the production of 
precise maps and the reflection of changes in regional land and forest use remains a difficult issue. During the study 
was applied a segmentation principle — a tool that automatically divides the image into segments, grouping adjacent 
pixels with the same characteristics (reflectivity, color, texture) in ENVI 5.0. After grouping the pixels by the charac-
teristic features the basic parameters search from the pre-classified image, were obtained potential objects of analysis.
Scientific novelty and practical significance. It has been found that analysis of the above results showed that the original 
and experimental images converge by 87 %. Along with the traditional methods of ground surveying, the effective way 
to monitor and update cartographic information is to obtain data by remote sensing. Using Landsat 8 satellite imagery 
and analyzing it with the help of the specialized software ENVI 5.0 cannot be called the only available method of 
obtaining information, but this method is one of the simplest and relatively inexpensive. This method of obtaining 
information has a number of shortcomings which, however, can be eliminated by processing larger resolution images 
and improving the method of grouping the desired objects.

Keywords: ERS, Landsat, space image, decryption, forestry, wooded area, grouping, GIS.
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