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Âèçíà÷åíî ñòðóêòóðó ³ çì³ñò ãåî³íôîðìàö³éíèõ ðåñóðñ³â ³íòåðàêòèâíî¿ ñèñòåìè ï³äòðèìêè ð³øåíü ç ïèòàíü
óïðàâë³ííÿ åêîëîã³÷íîþ áåçïåêîþ òåðèòîð³àëüíèõ âîä Óêðà¿íè â ×îðíîìó ìîð³. Ö³ ðåñóðñè ´ðóíòóþòüñÿ íà
ìåòîäàõ òåìàòè÷íîãî äåøèôðóâàííÿ êîñì³÷íèõ çí³ìê³â ïîâíî¿ ë³í³éêè ðîçð³çíåííÿ òà òåõíîëîã³ÿõ ãåî³íôîðìà-
ö³éíèõ ñèñòåì.

Êëþ÷îâ³ ñëîâà: äèñòàíö³éíå çîíäóâàííÿ Çåìë³, ãåî³íôîðìàö³éíà ñèñòåìà, ãðàíè÷íî äîïóñòèìà êîíöåíòðàö³ÿ,
íàäâèñîêî÷àñòîòíèé ³íôðà÷åðâîíèé ä³àïàçîí, äiåëåêòðè÷íà ïðîíèêí³ñòü, åôåêòèâíà ïëîùà ðîçñ³þâàííÿ.

Âñòóï. ×îðíå ìîðå – îá’ºêò ñòðàòåã³÷íèõ ³íòå-
ðåñ³â Óêðà¿íè. Ðîçâèíóò³ âíóòð³øí³ é çîâí³øí³
òðàíñïîðòí³ çâ’ÿçêè ÷åðåç ïîðòè Îäåñè,
²ëë³÷³âñüêà, Þæíîãî, Ìèêîëàºâà, Õåðñîíà, êîëî-
ñàëüíèé ðåêðåàö³éíèé ïîòåíö³àë óçáåðåæ ìîð³â,
çàïàñè ìîðåïðîäóêò³â, ñèðîâèíè äëÿ õ³ì³÷íî¿ ïðî-
ìèñëîâîñò³, áóä³âåëüíèõ ìàòåð³àë³â, êîðèñíèõ êî-
ïàëèí ³ áàãàòî ÷îãî ³íøîãî îáóìîâëþþòü âàæëè-
âó ðîëü Óêðà¿íè â ¿¿ ãåîïîë³òè÷íîìó ïîëîæåíí³.
Âîäíî÷àñ òåðèòîð³àëüí³ âîäè ³ ìîðñüêà åêîíîì³÷-
íà çîíà óêðà¿íñüêîãî ñåêòîðó ×îðíîãî ìîðÿ çà-
çíàþòü ³ñòîòíîãî àíòðîïîãåííîãî íàâàíòàæåííÿ,
ùî ñóòòºâî âïëèâàº íà äèíàì³êó ôîðìóâàííÿ åêî-
ëîã³÷íîãî ñòàíó íå ò³ëüêè ìîðñüêèõ àêâàòîð³é, à é
ïðèìîðñüêèõ ðåã³îí³â. Âèçíàþ÷è íåîáõ³äí³ñòü
ñï³ëüíèõ çóñèëü äëÿ çáåðåæåííÿ ×îðíîãî ìîðÿ,
êðà¿íè ×îðíîìîðñüêîãî áàñåéíó ï³äïèñàëè Êîí-
âåíö³þ ïðî çàõèñò ×îðíîãî ìîðÿ â³ä çàáðóäíåííÿ
(1992, Áóõàðåñò, Ðóìóí³ÿ). Ó ðîçâèòîê ïîëîæåíü
Êîíâåíö³¿ 22 áåðåçíÿ 2001 ð. Âåðõîâíîþ Ðàäîþ
Óêðà¿íè áóëà ïðèéíÿòà äåðæàâíà “Ïðîãðàìà îõî-
ðîíè òà â³äòâîðåííÿ äîâê³ëëÿ ×îðíîãî ìîðÿ”. Äëÿ
åôåêòèâíî¿ ðåàë³çàö³¿ ïîëîæåíü ö³º¿ ïðîãðàìè,
à òàêîæ çîáîâ’ÿçàíü Óêðà¿íè çã³äíî ç Êîíâåíö³ºþ
íåîáõ³äíî ìàòè ñó÷àñíó ñèñòåìó ôîíîâîãî, çàãàëü-
íîãî ³ êðèçîâîãî ìîí³òîðèíãó òåðèòîð³àëüíîãî
ìîðÿ òà âèêëþ÷íî¿ (ìîðñüêî¿) åêîíîì³÷íî¿ çîíè
Óêðà¿íè íà ×îðíîìó ìîð³, à òàêîæ ÷èííèê³â àíò-
ðîïîãåííîãî âïëèâó íà íèõ. Åëåìåíòè òàêî¿ ñè-
ñòåìè ÿê îñíîâà ï³äòðèìêè ð³øåíü ç âèêîíàííÿ
ïîëîæåíü “Êîíâåíö³¿…” ôóíêö³îíóþòü ó ðàìêàõ
“Ïîðÿäêó äåðæàâíîãî ìîí³òîðèíãó âîä”, çàòâåð-
äæåíîãî Ïîñòàíîâîþ Êàá³íåòó Ì³í³ñòð³â Óêðà¿íè
â³ä 20 ëèïíÿ 1996 ð. çà ¹ 815 [6]. Åôåêòèâí³ñòü
çàçíà÷åíî¿ ñèñòåìè ìîæíà ³ñòîòíî ï³äâèùèòè, çà-

ñòîñîâóþ÷è ðåçóëüòàòè òåìàòè÷íîãî äåøèôðóâàí-
íÿ êîñì³÷íèõ çí³ìê³â, ÿê³ îòðèìóþòü êîðèñòóâà÷³
ó ôîðì³ ãåîìîäåëåé ç àòðèáóòèâíèìè äàíèìè ó
âèãëÿä³ òàáëèöü àáî òåêñò³â. Ó ö³é ñòàòò³ íàâåäåíî
ðåçóëüòàòè ñèíòåçó ³íôîðìàö³éíèõ ðåñóðñ³â ãåî-
³íôîðìàö³éíî¿ ñèñòåìè (Ã²Ñ) óïðàâë³ííÿ åêîëîã³÷-
íîþ áåçïåêîþ òåðèòîð³àëüíèõ ìîðñüêèõ âîä Óê-
ðà¿íè íà ×îðíîìó ìîð³, ìàêåò ÿêî¿ ðîçðîáëåíî â
²íñòèòóò³ òåëåêîìóí³êàö³é ³ ãëîáàëüíîãî ³íôîðìà-
ö³éíîãî ïðîñòîðó (²ÒÃ²Ï) ÍÀÍ Óêðà¿íè.

Ãîëîâí³ ÷èííèêè çàáðóäíåííÿ óêðà¿íñüêîãî ñåê-
òîðó ×îðíîãî ìîðÿ. Àíòðîïîãåííå çàáðóäíåííÿ
òåðèòîð³àëüíèõ   âîä ×îðíîãî ìîðÿ çóìîâëþþòü
òàê³ ïðîöåñè:
- íàêîïè÷åííÿ õ³ì³÷íèõ òîêñè÷íèõ ðå÷îâèí ó

á³îò³;
- ì³êðîá³îëîã³÷íå çàáðóäíåííÿ;
- çíèæåííÿ á³îëîã³÷íî¿ ïðîäóêòèâíîñò³;
- ïðîãðåñóþ÷à åâòðîô³êàö³ÿ é âèíèêíåííÿ ìó-

òàãåíåçó òà êàíöåðîãåíåçó;
- ïîðóøåííÿ ñò³éêîñò³ åêîñèñòåì.

Äî îñíîâíèõ ÷èííèê³â çàáðóäíåííÿ òåðèòî-
ð³àëüíèõ âîä Óêðà¿íè íà ×îðíîìó ìîð³ íàëåæàòü:
1) ð³÷êîâèé ñò³ê; 2) ñêèäè ïðîìèñëîâèõ, ïîáóòîâèõ
³ êàíàë³çàö³éíèõ ñò³÷íèõ âîä, à òàêîæ ïîâåðõíåâî-
ãî ñòîêó ç òåðèòîð³é ïðèìîðñüêèõ ì³ñò; 3) àâàð³éí³
ñêèäè íàôòîïðîäóêò³â ï³ä ÷àñ ¿õ òðàíñïîðòóâàííÿ
òàíêåðíèì ôëîòîì àáî ï³äâîäíèìè òðóáîãîíàìè,
ïîáóäîâà ìîðñüêèõ ïëàòôîðì äëÿ ïîøóêó ³ ðîç-
ðîáêè ðîäîâèù âóãëåâîäí³â, ï³äâîäí³ âèêèäè íàô-
òè òà ãàçó; 4) áåçïîñåðåäíº íàäõîäæåííÿ çàáðóä-
íþâàëüíèõ ðå÷îâèí âíàñë³äîê ãîñïîäàðñüêî¿
ä³ÿëüíîñò³ íà øåëüô³; 5) àòìîñôåðí³ îïàäè.

×èííèêè 1 ³ 2 âïëèâàþòü íà ð³âåíü çàáðóä-
íåííÿ òåðèòîð³àëüíîãî ìîðÿ ïîñò³éíî, ÷èííèêè
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3–5 – åï³çîäè÷íî, çàëåæíî â³ä õàðàêòåðó íåïðîã-
íîçîâàíîãî çá³ãó îáñòàâèí ïðèðîäíîãî é òåõíî-
ãåííîãî ïîõîäæåíü. Ïðîâåäåí³ â îñòàíí³ ðîêè
êîìïëåêñí³ äîñë³äæåííÿ ïîêàçàëè ñò³éêå çàáðóä-
íåííÿ ×îðíîãî ìîðÿ. Ìîðñüêà âîäà é äîíí³ îñàä-
êè ì³ñòÿòü ó ð³çíèõ êîíöåíòðàö³ÿõ ïðàêòè÷íî âñ³
çàáðóäíþâàëüí³ ðå÷îâèíè, ÿê³ ïåðåâèùóþòü çíà-
÷åííÿ ãðàíè÷íî äîïóñòèìî¿ êîíöåíòðàö³¿  (ÃÄÊ) ³
òðàïëÿþòüñÿ íàé÷àñò³øå â îêðåìèõ ðàéîíàõ âåëè-
êèõ ì³ñò ³ îñîáëèâî ó ãèðëàõ âåëèêèõ ð³÷îê.

Ïîíàä 60 % çàáðóäíþâàëüíèõ  ðå÷îâèí ×îð-
íîãî ìîðÿ íàäõîäèòü ç ð³÷êîâèì ñòîêîì ³ç óñüîãî
áàñåéíó – òåðèòîð³¿ áëèçüêî 20 êðà¿í ³íäóñòð³àëü-
íî¿ ªâðîïè. Ãîëîâíèì ÷èííèêîì àíòðîïîãåííîãî
çàáðóäíåííÿ ï³âí³÷íî-çàõ³äíî¿ ÷àñòèíè ×îðíîãî
ìîðÿ â ìåæàõ Óêðà¿íè º ñò³ê îñíîâíèõ ºâðîïåé-
ñüêèõ ð³ê – Äí³ïðà, Äóíàþ, Äí³ñòðà é Ï³âäåííî-
ãî Áóãó, ùî âíîñèòü ó ìîðñüê³ âîäè á³ëüøå
296 êì3 çàáðóäíåíèõ ð³÷êîâèõ âîä [9]. Äî ñêëàäó
çàáðóäíþâàëüíèõ ðå÷îâèí âõîäÿòü ì³íåðàëüí³
äîáðèâà, îðãàí³÷í³ ðå÷îâèíè, íàôòîïðîäóêòè, ïðî-
ìèñëîâ³ â³äõîäè. Äî öüîãî ÷èííèêà äîäàþòüñÿ
çàáðóäíåííÿ â³ä â³éñüêîâî¿ àêòèâíîñò³, ìîðñüêîãî
³ ð³÷êîâîãî òðàíñïîðòó, çá³ëüøåííÿ îáñÿã³â ïåðå-
âåçåíü ñèðî¿ íàôòè é íàôòîïðîäóêò³â, âèäîáóòêó
íàôòè é ãàçó íà øåëüô³. Ó çàãàëüíå çàáðóäíåííÿ
ìîðñüêîãî ñåðåäîâèùà ñâ³é âíåñîê ðîáèòü ³ âòî-
ðèííå çàáðóäíåííÿ, ñïðè÷èíåíå íàãðîìàäæåííÿì
çàáðóäíþâàëüíèõ ðå÷îâèí ó äîííèõ îñàäêàõ ³ â
æèâèõ ïðèäîííèõ îðãàí³çìàõ. Íà ÿê³ñòü ïðèáå-
ðåæíèõ âîä ×îðíîãî ìîðÿ âïëèâàþòü áåðåãîâ³
äæåðåëà àíòðîïîãåííîãî çàáðóäíåííÿ, ïåðåäóñ³ì
â³äõîäè âåëèêèõ íàñåëåíèõ ïóíêò³â íà óçáåðåææ³,
ñêèäè ïðîìèñëîâèõ ï³äïðèºìñòâ, ìóí³öèïàëüí³
ñò³÷í³ âîäè, çëèâîâ³ é äîùîâ³ ñòîêè ç áåðåãîâî¿
ïðèáåðåæíî¿ âîäîçá³ðíî¿ çîíè, ³íôðàñòðóêòóðà
ñóäíîïëàâñòâà – ïîðòè, ñóäíîðåìîíòí³ òà ñóäíî-
áóä³âí³ çàâîäè, ÿê³ðí³ ñòîÿíêè, äíîïîãëèáëþ-
âàëüí³ çàõîäè. Ñë³ä çàçíà÷èòè, ùî â àêâàòîð³ÿõ
óêðà¿íñüêèõ ïîðò³â çà îñòàíí³ ðîêè ñïîñòåð³ãàºòü-
ñÿ ñòàá³ë³çàö³ÿ ð³âíÿ íàôòîâèõ çàáðóäíåíü ïðî-
äóêò³â (ÃÄÊ – 0,05 ìã/ë). À îñü äëÿ äîííèõ
îñàäê³â ïîðòîâèõ àêâàòîð³é õàðàêòåðíî ðåãóëÿðíå
íàãðîìàäæåííÿ ïðîäóêò³â àíòðîïîãåííîãî ïîõî-
äæåííÿ. Ó çâ’ÿçêó ç³ çíèæåííÿì êèñíåâîãî
påæèìó ïðèäîííèõ øàð³â âîäè çíèæóºòüñÿ îêèñ-
íèé ïîòåíö³àë, â³äáóâàºòüñÿ äåãðàäàö³ÿ õ³ì³÷íèõ
ñïîëóê ó äîííèõ îñàäêàõ. Òàê, ó äîííèõ îñàäêàõ
äåÿêèõ ïîðò³â çàô³ñêîâàíî âèñîê³ çíà÷åííÿ êîí-
öåíòðàö³¿ íàôòîïðîäóêò³â, âàæêèõ ìåòàë³â, ôå-
íîë³â, ÑÏÀÐ òà ³íøèõ òîêñè÷íèõ ñïîëóê. Öå ïðè-
çâîäèòü äî âòîðèííîãî çàáðóäíåííÿ ìîðñüêî¿ âîäè
ï³ä ÷àñ ïðîâåäåííÿ äíîïîãëèáëþâàëüíèõ ðîá³ò ³
äàìï³íãó. Çàóâàæèìî, ùî îäíèì ç âàæëèâèõ äæå-
ðåë íàäõîäæåííÿ çàáðóäíþâàëüíèõ ðå÷îâèí ó
ïðèáåðåæí³ ðàéîíè º àâàð³éí³ ñèòóàö³¿ ï³ä ÷àñ ïðî-
âåäåííÿ âàíòàæíî-ðîçâàíòàæóâàëüíèõ ðîá³ò  íà-
ôòîïðîäóêò³â òà ³íøèõ ðå÷îâèí ó ïîðòàõ, à òàêîæ

àâàð³éí³ âèêèäè ç î÷èñíèõ ìóí³öèïàëüíèõ ñïî-
ðóä. Íà ñòàí ïðèáåðåæíèõ âîä ×îðíîãî ìîpÿ â
ðàéîíàõ âåëèêèõ ì³ñò ³ñòîòíî âïëèâàº ïîâåðõíå-
âèé ñò³ê, ÿêèé ôîðìóºòüñÿ â ïåð³îäè ³íòåíñèâíî-
ãî òàíåííÿ ñí³ã³â ³ çëèâîâèõ îïàä³â. ×åðåç
â³äñóòí³ñòü öåíòðàë³çîâàíî¿ çëèâîâî¿ êàíàë³çàö³¿ é
î÷èùåííÿ â äåÿêèõ ïðèìîðñüêèõ ì³ñòàõ öåé ñò³ê
òðàíñïîðòóº â ìîðå çàáðóäíþâàëüí³ ðå÷îâèíè,
çîêðåìà íàôòîïðîäóêòè, ôåíîëè, òåòðàåòèëñâè-
íåöü, áåíçîïèðåíè òà ³í.

²íôîðìàö³éíèé ôîíä Ã²Ñ ï³äòðèìêè ð³øåíü ç
ïèòàíü óïðàâë³ííÿ åêîëîã³÷íèì ñòàíîì ìîðñüêèõ
àêâàòîð³é. ²íôîðìàö³éíà ï³äòðèìêà ïðèéíÿòòÿ
ð³øåíü ùîäî ïëàíóâàííÿ  ïðèðîäîîõîðîííèõ çà-
õîä³â, ìåòà ÿêèõ – çàáåçïå÷åííÿ íàö³îíàëüíèõ ³
ì³æíàðîäíèõ âèìîã äî ð³âíÿ åêîëîã³÷íî¿ áåçïåêè
àêâàòîð³é òåðèòîð³àëüíèõ âîä ³ ìîðñüêî¿ åêîíîì³÷-
íî¿ çîíè óêðà¿íñüêîãî ñåêòîðó ×îðíîãî ìîðÿ,
´ðóíòóºòüñÿ íà àíàë³ç³ ñêëàäîâèõ áàçè äàíèõ ùîäî
ãåîïðîñòîðîâèõ òà òåõíîëîã³÷íèõ ïàðàìåòð³â ÷èí-
íèê³â çáóäæåííÿ ïîêàçíèê³â åêîëîã³÷íîãî ñòàíó
ìîðñüêèõ åêîñèñòåì. Ñó÷àñíèì ï³ä´ðóíòÿì ìåòî-
äîëîã³¿ ñèíòåçó òàêî¿ áàçè äàíèõ º òåõíîëîã³¿ Ã²Ñ
³ ìåòîäè òåìàòè÷íîãî äåøèôðóâàííÿ ìàòåð³àë³â
äèñòàíö³éíîãî çîíäóâàííÿ Çåìë³ (ÄÇÇ) [3]. Çà
òåõíîëîã³ÿìè Ã²Ñ áóäóþòü êàðòîãðàô³÷í³ çîáðà-
æåííÿ ïðîñòîðîâî ðîçïîä³ëåíèõ îá’ºêò³â ³ç çàäà-
íèìè òèïàìè çâ’ÿçê³â â³äïîâ³äíî äî ³íôîðìàö³¿,
ÿêó íàêîïè÷åíî â áàçàõ äàíèõ òèìè ÷è ³íøèìè
ìåòîäàìè ìîí³òîðèíãó àáî ÿêà õàðàêòåðèçóº òåõ-
í³êî-åêîíîì³÷í³ ïàðàìåòðè öèõ îá’ºêò³â. Êð³ì
òîãî, ö³ òåõíîëîã³¿ äàþòü çìîãó:
- çàáåçïå÷óâàòè êîðèñòóâà÷à øèðîêèì ñïåêòðîì

³íñòðóìåíò³â àíàë³çó íàÿâíî¿ ³íôîðìàö³¿,
â³äêðèâàòè íå â³äîì³ ðàí³øå õàðàêòåðèñòèêè,
çâ’ÿçêè, çàêîíîì³ðíîñò³, òåíäåíö³¿ çì³í äîñë³-
äæóâàíèõ îá’ºêò³â ³ ïðîöåñ³â, ìîæëèâîñò³ äè-
íàì³÷íîãî àíàë³çó ³ â³äîáðàæåííÿ äàíèõ, ³,
îòæå, ñïîñòåð³ãàòè çà ÷àñîâèìè çì³íàìè ¿õ ñòà-
íó;

- â³çóàë³çóâàòè ãåîãðàô³÷íó ³íôîðìàö³þ, â òîìó
÷èñë³ îòðèìàíó ìåòîäàìè ÄÇÇ;

- ðîçøèðþâàòè ôóíêö³îíàëüí³ ìîæëèâîñò³ ï³ä
ïîòðåáè êîíêðåòíîãî êîðèñòóâà÷à, âèêîðèñòî-
âóþ÷è âìîíòîâàí³ ñåðåäîâèùà ïðîãðàìóâàí-
íÿ, à òàêîæ çîâí³øí³ ïðîãðàìí³ ìîäóë³.
Âñ³ ñó÷àñí³ Ã²Ñ-ïëàòôîðìè ì³ñòÿòü âè÷åðï-

íèé íàá³ð ôóíêö³é çàïèò³â. Çàâäÿêè öüîìó ìîæíà
ñòâîðþâàòè ìíîæèíó ð³çíèõ îá’ºêò³â, ó òîìó ÷èñë³
é ïðîñòîðîâèõ, íà áàç³ çàäàíèõ êðèòåð³¿â, ÿê³, â
ñâîþ ÷åðãó, òàêîæ ìîæíà ôîðìóâàòè â êàòåãîð³ÿõ
ïðîñòîðîâèõ â³äíîøåíü. Íàéïðîñò³øà ôîðìà ïðî-
ñòîðîâèõ çàïèò³â ïîëÿãàº â îòðèìàíí³ õàðàêòåðèñ-
òèê îá’ºêòà çà âêàç³âêîþ éîãî êóðñîðîì íà ìîí³-
òîð³ ³ íàâïàêè, êîëè â³äîáðàæàþòüñÿ îá’ºêòè çà
âêàçàíèìè ¿õí³ìè àòðèáóòàìè. Ó ðîçâèíóòèõ Ã²Ñ-
ïëàòôîðìàõ äîïóñêàºòüñÿ â³äáèðàòè îá’ºêòè çà çà-
äàíîþ îçíàêîþ, íàïðèêëàä, â³ääàëåííÿ â³ä îäíî-
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ãî ç íèõ, ñóì³æíîñò³, çá³ãàííÿ çà çàäàíèìè êðèòå-
ð³ÿìè òîùî. Ïðîñòîðîâèé àíàë³ç ìàº òàêîæ
ôóíêö³¿ ðîçðàõóíêó òîïîãðàô³÷íèõ ïàðàìåòð³â
ì³ñöåâîñò³ – â³äñòàí³, ïëîùèíè, êóòè. Âàæëèâà
îñîáëèâ³ñòü Ã²Ñ-ïëàòôîðì ïîëÿãàº ó òîìó, ùî º
ìîæëèâ³ñòü âèâîäèòè ãðàô³÷íó ³íôîðìàö³þ íà
ïðèíòåð ÷è ïëîòåð ç âèêîðèñòàííÿì øèðîêî¿ êî-
ëüîðîâî¿ ãàìè, à òåêñòîâó ÷è ãðàô³÷íó – íà ïðèí-
òåðè â³äïîâ³äíèõ ôîðìàò³â. Öþ ³íôîðìàö³þ ìîæ-
íà òàêîæ ïåðåäàâàòè ïî ²íòåðíåòó.

Âèõîäÿ÷è ç ìîæëèâîñòåé ñó÷àñíèõ Ã²Ñ-ïëàò-
ôîðì â ²ÒÃ²Ï ÍÀÍ Óêðà¿íè íà áàç³ ïðîãðàì
ARC\VIEW 10.0 ðîçðîáëåíî ìàêåò ³íòåðàêòèâíî¿
ñèñòåìè êàðòîãðàô³÷íî¿ ï³äòðèìêè çàâäàíü óïðàâ-
ë³ííÿ åêîëîã³÷íîþ áåçïåêîþ òåðèòîð³é ïðèáåðåæ-
íèõ îáëàñòåé òà óêðà¿íñüêîãî ñåêòîðó àêâàòîð³¿
×îðíîãî ìîðÿ.

Òîïîãðàô³÷íîþ îñíîâîþ ñèñòåìè âèçíà÷åíî:
- âåêòîðí³ òîïîãðàô³÷í³ êàðòè òåðèòîð³é ïðè-

ìîðñüêèõ îáëàñòåé ó ìàñøòàáàõ 1 : 100 000 –
1 : 200 000;

- âåêòîðíà êàðòà ãëèáèí ×îðíîãî ìîðÿ â ìàñø-
òàá³ 1 : 200 000.
Òåìàòè÷í³ ãåîìîäåë³ åêîëîã³÷íîãî çì³ñòó äëÿ

òåðèòîð³é ïðè÷îðíîìîðñüêèõ îáëàñòåé îá’ºäíàíî
ó òàê³ ðîçä³ëè:
- òåõíîãåíí³ é ïðèðîäí³ ÷èííèêè åêîëîã³÷íî¿

áåçïåêè;
- â³äíîâëþâàëüí³ ïðèðîäí³ ðåñóðñè, ¿õ åêîëîã³÷-

íèé ñòàí;

- îá’ºêòè ïðèðîäíî-çàïîâ³äíîãî é ðåêðåàö³éíî-
ãî ôîíä³â.
Êîæåí ðîçä³ë îõîïëþº ³íäèâ³äóàëüíèé íàá³ð

ãåîïðîñòîðîâèõ òåìàòè÷íèõ øàð³â ó âåêòîðí³é àáî
ðàñòðîâ³é ôîðìàõ, à òàêîæ àòðèáóòèâíèõ äàíèõ ó
òàáëè÷í³é àáî òåêñòîâ³é ôîðìàõ ñòîñîâíî êîæíî-
ãî ç âêëþ÷åíèõ äî öèõ øàð³â îá’ºêò³â. Íà ðèñ. 1
íàâåäåíî ïðèêëàä ãåîìîäåë³ òåõíîãåííîãî íàâàí-
òàæåííÿ òåðèòîð³é ïðè÷îðíîìîðñüêèõ îáëàñòåé.

Ãåîìîäåë³ òåõíîãåííîãî íàâàíòàæåííÿ óêðà¿í-
ñüêîãî ñåêòîðó ìîðñüêî¿ àêâàòîð³¿ ñêëàäàþòüñÿ ç
òàêèõ òåìàòè÷íèõ øàð³â:
- ìîðñüê³ é ð³÷êîâ³ ïîðòè;
- ñóäíîïëàâí³ øëÿõè é êàíàëè;
- âèä³ëåí³ ðàéîíè ìîðñüêèõ àêâàòîð³é (ÿê³ðí³

ñòîÿíêè, ì³ñöÿ çàòîïëåíèõ ñóäåí ³ âèáóõîíå-
áåçïå÷íèõ ðå÷îâèí);

- çâàëèùà ´ðóíòó;
- ìîðñüê³ áóðîâ³ ïëàòôîðìè ïîøóêó ³ âèäîáóò-

êó ïðèðîäíîãî ãàçó é íàôòè;
- ñêèäè ñò³÷íèõ âîä.

Íà ðèñ. 2 íàâåäåíî ïðèêëàä ãåîìîäåë³ ïðîñòî-
ðîâîãî ðîçïîä³ëó ÷èííèê³â òåõíîãåííîãî íàâàíòà-
æåííÿ ä³ëÿíêè óêðà¿íñüêîãî ñåêòîðó ×îðíîãî ìîðÿ.

Äî ¿¿ çì³ñòó âêëþ÷åí³: óðáàí³çîâàí³ òåðèòîð³¿;
ìîðñüê³ é ð³÷êîâ³ ïîðòè; ñóäíîïëàâí³ øëÿõè é êà-
íàëè; âèä³ëåí³ ðàéîíè ìîðñüêèõ àêâàòîð³é (ì³ñöÿ,
î÷èùåí³ â³ä ì³í ³ â³äêðèò³ äëÿ ñóäíîïëàâñòâà,
ÿê³ðí³ ñòîÿíêè, ïîõîâàííÿ âèáóõîíåáåçïå÷íèõ ðå-
÷îâèí, ðèáàëüñüê³ óã³ääÿ).

Ðèñ. 1. Òåõíîãåííå íàâàíòàæåííÿ ïðèáåðåæíèõ òåðèòîð³é óêðà¿íñüêîãî ñåêòîðó ×îðíîãî ìîðÿ

Fig. 1. Man-caused load of the Black Sea Ukrainian sector coastal territory
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Ïðîÿâè âïëèâó öèõ ÷èííèê³â íà åêîëîã³÷íèé
ñòàí ìîðñüêèõ âîä ìîæíà ðåàë³çóâàòè â ðåæèì³
éîãî ìîí³òîðèíãó. ßê çàçíà÷åíî âèùå, ñó÷àñíà
êîíöåïö³ÿ ìîí³òîðèíãó åêîëîã³÷íèõ ïîêàçíèê³â
ñòàíó ìîðñüêèõ âîä áàçóºòüñÿ íà ìåòîäàõ ÄÇÇ.

Ó ñòâîðåí³é ó ²ÒÃ²Ï ÍÀÍ Óêðà¿íè ñïåö³àë³çî-
âàí³é ³íòåðàêòèâí³é ñèñòåì³ ö³ ìåòîäè çàëó÷åí³ äî
âèð³øåííÿ çàâäàíü ñèíòåçó êàðòîãðàô³÷íèõ ìîäå-
ëåé çîí âïëèâó íà åêîëîã³÷í³ ïîêàçíèêè ìîðñüêèõ
âîä íå ò³ëüêè ÷èííèê³â ¿õ òåõíîãåííîãî íàâàíòà-
æåííÿ ó ñòàëèõ ³ àâàð³éíèõ ðåæèìàõ ¿õ ôóíêö³î-
íóâàííÿ, à é ïðèðîäíèõ ïðîöåñ³â [1, 10]:
- àáðàç³¿ áåðåã³â;
- âèíåñåííÿ ð³÷êîâîãî ³ ïîâåðõíåâîãî ñòîêó ç

óðáàí³çîâàíèõ òåðèòîð³é;
- åâòðîô³êàö³¿ ìîðñüêèõ âîä.

Äëÿ öüîãî áóëî çàëó÷åíî êîñì³÷í³ çí³ìêè ïîâ-
íî¿ ë³í³éêè ðîçä³ëüíîñò³ ç øèðîêèì ä³àïàçîíîì
îïåðàòèâíîñò³:  â³ä äåê³ëüêîõ äåñÿòê³â õâèëèí
(çí³ìêè NOAA, ãåîïîðòàë http://www.saa.noaa.gov,
ðèñ. 3) äî äåê³ëüêîõ äåñÿòê³â ä³á (çí³ìêè íàäâèñî-
êîãî ðîçð³çíåííÿ QuickBird, Ikonos, Aster ³ äåÿêèõ
³íøèõ). ×àñòèíà ç íèõ çíàõîäÿòüñÿ íà ïîðòàë³:
http://www.spaceimaging.com. Çðàçêè òàêèõ çí³ìê³â
ïîêàçàíî íà ðèñ. 3–6.

Òåìàòè÷íèì äåøèôðóâàííÿì ïîä³áíèõ
çí³ìê³â ñèíòåçîâàíî êàðòîãðàô³÷í³ ìîäåë³ ïðîñòî-
ðîâîãî ðîçïîä³ëó çàáðóäíåíü ìîðñüêèõ àêâàòîð³é

ï³ä âïëèâîì òåõíîãåííèõ àáî ïðèðîäíèõ ÷èí-
íèê³â. Òåîðåòè÷íå ï³ä´ðóíòÿ òàêîãî äåøèôðóâàí-
íÿ áàçóºòüñÿ íà àíàë³ç³ ïðîñòîðîâîãî ðîçïîä³ëó
çîíàëüíèõ ÿñêðàâîñòåé âîäíî¿ ïîâåðõí³, ùî çà-
çíàº âïëèâó çàâèñëèõ ðå÷îâèí íà ãëèáèíó ôîð-
ìóâàííÿ çâîðîòíîãî äèôóçíîãî ðîçñ³þâàííÿ àáî
ïîâåðõíåâèõ ïë³âîê, íàïðèêëàä, íàôòè ÷è íàô-
òîïðîäóêò³â [7]. Íàÿâí³ñòü ñóòòºâèõ ðîçá³æíîñòåé
ó ðîçïîä³ë³ ÿñêðàâîñòåé âîäíèõ ïîâåðõîíü ç àíî-
ìàëüíèìè êîíöåíòðàö³ÿìè çàâèñëèõ ðå÷îâèí
ð³çíîãî ïîõîäæåííÿ ó âèçíà÷åíèõ ä³ëÿíêàõ îï-
òè÷íîãî ä³àïàçîíó ³ëþñòðóº ðèñ. 7. Ñàìå âíàñë³äîê
öèõ ðîçá³æíîñòåé ìîæíà ñèíòåçóâàòè êàðòî-
ãðàô³÷í³ ìîäåë³ çàáðóäíåíèõ ìîðñüêèõ àêâàòîð³é
ï³ä âïëèâîì òåõíîãåííèõ ³ ïðèðîäíèõ ÷èííèê³â
(ðèñ. 8), à òàêîæ ïðîñòîðîâîãî ðîçïîä³ëó ô³òî-
ïëàíêòîíó (ðèñ. 9). Òåõíîëîã³¿ òàêîãî ñèíòåçó çà-
ïðîïîíîâàíî â ìîíîãðàô³ÿõ [4, 5] òà äîêòîðñüê³é
äèñåðòàö³¿ [2].

Îêðåìà ïðîáëåìà åêîëîã³÷íî¿ áåçïåêè ìîð-
ñüêèõ àêâàòîð³é – íàôòîâ³ çàáðóäíåííÿ, îñîáëèâî
ï³ä ÷àñ àâàð³éíèõ ñèòóàö³é íà ï³äâîäíèõ íàôòîãî-
íàõ, ñóäàõ, ìîðñüêèõ ïëàòôîðìàõ. Òàê³ çàáðóäíåí-
íÿ ìîðÿ äîñòàòíüî íàä³éíî ³äåíòèô³êóþòüñÿ íà
êîñì³÷íèõ çí³ìêàõ ÿê îïòè÷íîãî, òàê é íàäâèñî-
êî÷àñòîòíîãî (ÍÂ×) ä³àïàçîí³â [8]. Îäíà ³ç ñóòòº-
âèõ ïåðåâàã çí³ìê³â ÍÂ×-ä³àïàçîíó ïîëÿãàº ó
ìîæëèâîñò³ ¿õ îòðèìàííÿ íåçàëåæíî â³ä õìàðíîñò³

Ðèñ. 2. Ïðîñòîðîâèé ðîçïîä³ë ÷èííèê³â òåõíîãåííîãî íàâàíòàæåííÿ ï³âí³÷íî-çàõ³äíî¿ ÷àñòèíè ×îðíîãî ìîðÿ

Fig. 2. Spatial distribution of man-caused load factors within north-west part of the Black Sea
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Ðèñ. 3. Ðîçïîä³ë òåìïåðàòóð ïîâåðõí³ ×îðíîãî ìîðÿ  (çí³ìîê NOAA)

Fig. 3. Temperature distribution on the Black Sea surface (NOAA image)

Ðèñ. 4. Àêâàòîð³ÿ ïîðòó ²ëë³÷³âñüê  (çí³ìîê QuickBird)

Fig. 4. Illichivsk Port water area (Quick Bird image)

Ðèñ. 5. Âèíåñåííÿ ñòîêó Äóíàþ  (çí³ìîê IKONOS)

Fig. 5. The Danube River flow export (IKONOS image)

Ðèñ. 6. Àáðàç³ÿ áåðåã³â â Îäåñüê³é îáë. (çí³ìîê Aster)

Fig. 6. Marine erosion in Odessa region (Aster image)
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Ðèñ. 7. Ã³ñòîãðàìè ÿñêðàâîñòåé â “÷åðâîí³é”, “çåëåí³é” ³ “áëàêèòí³é” ä³ëÿíêàõ îïòè÷íîãî ä³àïàçîíó ïîâåðõîíü çàáðóä-
íåíèõ ³ óìîâíî ÷èñòèõ ä³ëÿíîê ìîðÿ

Fig. 7. Intensity histogram in “red”, “green” and “blue” sites of the optical spectrum of the contaminated and conditionally clean
sea areas

Ðèñ. 8. Çàáðóäíåííÿ òåðèòîð³àëüíèõ âîä ìîðÿ ïîâåðõíåâèì ñòîêîì óðáàí³çîâàíèõ òåðèòîð³é ³ çàáðóäíåíèì ð³÷êîâèì
ñòîêîì

Fig. 8. The Sea territorial waters contamination by effluent stream from urban areas and polluted river run-off
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íåáà. Íà ðèñ. 10 ïîêàçàíî çðàçîê òàêèõ çí³ìê³â
ä³ëÿíîê ìîðÿ, ïðèëåãëèõ äî Êåð÷åíñüêî¿ ïðîòîêè
â ïåð³îä ¿õ àâàð³éíîãî çàáðóäíåííÿ ó äðóã³é ïîëî-
âèí³ ëèñòîïàäà 2007 ð. Ðàä³îëîêàö³éí³ ìåòîäè
³äåíòèô³êàö³¿ íàôòîâèõ çàáðóäíåíü ó ÍÂ×-ä³àïà-
çîí³ ´ðóíòóþòüñÿ íà êîíòðàñò³ åôåêòèâíî¿ ïëîù³
ðîçñ³þâàííÿ (ÅÏÐ) ðàä³îëîêàö³éíîãî ñèãíàëó
ä³ëÿíîê àêâàòîð³é ç íàÿâíèìè òà â³äñóòí³ìè íàô-
òîâèìè ïë³âêàìè. Ïë³âêè âïëèâàþòü íà õàðàêòåð
õâèëþâàííÿ ìîðñüêî¿ ïîâåðõí³, ³íòåíñèâí³ñòü òà
ñïåêòð ÿêîãî çàçâè÷àé ðîçãëÿäàþòü ó ðàìêàõ äâî-
ìàñøòàáíî¿ ìîäåë³, çã³äíî ç ÿêîþ ñòðóêòóðó ïî-
âåðõí³ îïèñóþòü íàêëàäàííÿì äð³áíîìàñøòàáíî¿
(â³òðîâî¿) ñêëàäîâî¿ õâèëþâàííÿ íà âåëèêîìàñø-
òàáíó (ãðàâ³òàö³éíó). Ó ðàç³ äâîìàñøòàáíî¿ ñòðóê-
òóðè ïîâåðõí³ â³äáèòèé ñèãíàë ïîáëèçó íàïðÿìêó
äçåðêàëüíîãî â³äáèâàííÿ âèçíà÷àºòüñÿ âåëèêîìàñ-

øòàáíîþ êîìïîíåíòîþ, à íà â³äñòàí³ â³ä öüîãî
íàïðÿìêó – äð³áíîìàñøòàáíîþ. Íàéâàæëèâ³øè-
ìè ÷èííèêàìè âïëèâó íà äð³áíîìàñøòàáíó êîì-
ïîíåíòó õâèëþâàííÿ º øâèäê³ñòü â³òðó ³ íàÿâí³ñòü
ïîâåðõíåâèõ ïë³âîê. Ç³ çá³ëüøåííÿì øâèäêîñò³
â³òðó ï³äñèëþºòüñÿ äð³áíîìàñøòàáíà êîìïîíåíòà
õâèëþâàííÿ âîäíî¿ ïîâåðõí³, ùî ïðèçâîäèòü äî
çðîñòàííÿ ÅÏÐ çà êóò³â ðàä³îëîêàö³¿ θ >10°. Öå
çá³ëüøåííÿ ÿñêðàâ³øå âèðàæåíå çà θ >30°. Íà-
ÿâí³ñòü íà âîäí³é ïîâåðõí³ íàôòîâî¿ ïë³âêè, íà-
âïàêè, ïðèãí³÷óº äð³áíîìàñøòàáíó ñêëàäîâó, ùî
çóìîâëþº çìåíøåííÿ ÅÏÐ çà θ >30° ³ éîãî
çá³ëüøåííÿ íà êâàç³äçåðêàëüí³é ä³ëÿíö³.

Âèñíîâêè. ²íôîðìàö³éíó ï³äòðèìêó ð³øåíü ç
ïèòàíü óïðàâë³ííÿ åêîëîã³÷íîþ áåçïåêîþ òåðè-
òîð³àëüíèõ âîä Óêðà¿íè íà ×îðíîìó ìîð³ ìîæíà
åôåêòèâíî çàáåçïå÷èòè çàñîáàìè ³íòåãðîâàíî¿
³íôðàñòðóêòóðè ñóïóòíèêîâèõ ãåî³íôîðìàö³éíèõ
ðåñóðñ³â. Ñêëàä ³ ñòðóêòóðà òàêèõ ðåñóðñ³â âèçíà-
÷åí³ äëÿ ñåðåäîâèùà ñïåö³àë³çîâàíî¿ Ã²Ñ, ìàêåò
ÿêî¿ ðîçðîáëåíî â ²ÒÃ²Ï ÍÀÍ Óêðà¿íè. Òîïîãðà-
ô³÷íà îñíîâà Ã²Ñ – âåêòîðí³ êàðòè òåðèòîð³é
ïðè÷îðíîìîðñüêèõ îáëàñòåé ³ àêâàòîð³¿ ×îðíîãî
ìîðÿ ìàñøòàáó 1 : 200 000. Ñòâîðåíå â ñåðåäîâèù³
öüîãî ìàêåòà ìåòîäè÷íå ³ ïðîãðàìíî-àëãîðèòì³÷-
íå ñóïðîâîäæåííÿ ñèíòåçó òåìàòè÷íèõ ãåîìîäå-
ëåé òåõíîãåííîãî íàâàíòàæåííÿ Àçîâî-×îðíî-
ìîðñüêîãî áàñåéíó òà ïðîñòîðîâå – ðîçïîä³ëó
ïîêàçíèê³â çàáðóäíåííÿ ìîðñüêèõ àêâàòîð³é ³
ïîêàçíèê³â ¿õ åêîëîã³÷íîãî ñòàíó, ´ðóíòóþòüñÿ
íà âèêîðèñòàíí³ ³íñòðóìåíò³â ë³öåíç³éíèõ ïðî-
ãðàìíèõ êîìïëåêñ³â ARG VIEW – âåðñ³ÿ 10.0 ³
ERDAS-2000.

Ðèñ. 9. Ïðîñòîðîâèé ðîçïîä³ë õëîðîô³ëó â ×îðíîìó ìîð³ 28.07.2014 ð.

Fig. 9. Spatial distribution of chlorophyll in the Black Sea of 07/28/2014

Ðèñ. 10. Íàôòîâ³ çàáðóäíåííÿ Êåð÷åíñüêî¿ ïðîòîêè ñòàíîì
íà 16.11.2007 ð. ÿê íàñë³äîê àâàð³éíèõ ñèòóàö³é íà ñóäàõ

Fig. 10. Oil contamination of the Kerch Strait as of 16/11/2007
as a result of accident situations on the ships
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INFORMATION RESOURCES OF INTERACTIVE DECISION SUPPORT SYSTEM
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Purpose. An interactive system proves to allow us to put into practice the concept of centralized processes of data
collection, systematization, accumulation and storage, as well as providing the interested user with primary data for
information support of decision-making related to protection and effective use of renewable natural resources of the coastal
land and sea areas. In addition, can enable regional authorities to operate much more effectively in decision grounding,
planning and making since it permits to remove duplication of essential primary environmental data searching processes and
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ensures their rapid updating. It should be noted that remote sensing technologies for sea areas, along with geoinformation
tools, allow us to get current information of high accuracy and good visual presentation.  The above permits to obtain
quantitative estimation of sea pollution of catastrophic proportion and to identify coastal sites in terms of decision-making
related to prioritizing remedial actions. Also, there is a significant social, environmental and economic effect due to the
economy of time and human and financial resources.
Design/methodology/approach. The major advantage of the sea water areas remote sensing methods is that they ensure:
high observability, possibilities of getting instantaneous information on large sites of sea water areas; possibility of moving
from discrete valuation of the sea waters environmental state in certain selected areas to identification of their infinite
spatiotemporal distribution; possibility of identifying environmental state of distant sea sites. It makes sense to integrate
the above methods with geoinformation technologies within the structure of an interactive decision-making support system
with regard to environmental safety management issues in the Ukrainian sector of the Black Sea. The present article is
devoted to identifying informational resources for this system.
Findings. Modern geoinformation systems offer new opportunities for the above results to be generalized because they
provide for geospatial data management and allow: to create cartographic   images of the sea sites with the given types of
connections between information and data bases of technical-and-economic parameters of discharge sources into the sea
outfall; to present dynamics of the current sea waters pollution levels and predict the speed and tendencies of their
spreading; to visualize sea sites state characteristics in the form of thematic maps on a topographic full scope basis.
Practical value/implications. Practical implication of the results from environment-oriented interpretation of space images
increases when they are analyzed together with assessment of environmental components state made using contact methods.
The above peculiarities of ERS and GIS permit to discover previously unknown characteristics, interrelations and tendencies
in the environmental state particular sea sites. The article presents cartographic models of environmental state of the Black
Sea offshore strip constructed by means of thematic decoding of space images. Of specific interest are models obtained in
NOAA processing of images that are received in real timing by the space image receiving station of the National Aerospace
University “Kharkiv Aviation Institute”.

Keywords: remote sounding of the Earth, geoinformation system, maximum permissible concentration, superhigh frequency
range, dielectric constant, efficient area of dispersion.
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