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1. Âñòóï

Â äàíèé ÷àñ ³ñíóº áåçë³÷ ìåòîä³â îö³íêè åêîëîã³÷íîãî ñòà-
íó âîäíèõ îá’ºêò³â, îäíàê á³ëüø³ñòü ç íèõ íå ìàþòü äîñòàò-
íüî¿ åôåêòèâíîñò³ ïðè îäíî÷àñí³é îïåðàòèâíîñò³ òà åêîíîì³÷-
íîñò³. Âèêîðèñòàííÿ äëÿ öüîãî äèñòàíö³éíî¿ êîñì³÷íî¿ çéîì-
êè, ç óðàõóâàííÿì òàêèõ õàðàêòåðèñòèê, ÿê ìàñøòàáí³ñòü,
îïåðàòèâí³ñòü ³ ïîâòîðþâàí³ñòü º íàéá³ëüø ïåðñïåêòèâíèì ³
åêîíîì³÷íèì ð³øåííÿì. Íàÿâí³ñòü âèñîêîòî÷íî¿ ³íôîðìàö³¿
³ç ñóïóòíèê³â ç ãåîãðàô³÷íîþ ïðèâ’ÿçêîþ ç çàñòîñóâàííÿì
Ã²Ñ-òåõíîëîã³é ñòâîðþº îñíîâó äëÿ ¿¿ øèðîêîãî âèêîðèñòàí-
íÿ â  ö³ëÿõ ãåîìîí³òîðèíãó ñòàíó äîâê³ëëÿ. Îïåðàòèâí³ñòü ³
ìîæëèâ³ñòü îäåðæàííÿ ð³çíî÷àñîâèõ ìàòåð³àë³â çéîìêè îáó-
ìîâèëè äîö³ëüí³ñòü çàñòîñóâàííÿ äàíèõ êîñì³÷íî¿ çéîìêè ïðè
ôîðìóâàíí³ ãåî³íôîðìàö³éíèõ áàç äàíèõ, ÿê³ º ñêëàäîâîþ ÷à-
ñòèíîþ ñó÷àñíèõ ñèñòåì ïðèðîäíî-àíòðîïîãåííîãî ãåîìîí³-
òîðèíãó ëîêàëüíîãî, ðåã³îíàëüíîãî òà ãëîáàëüíîãî ð³âí³â.

Äëÿ çàáåçïå÷åííÿ ðåàë³çàö³¿ öèõ ðîá³ò íà ïðèíöèïàõ ñèñòåì-
íîãî ï³äõîäó, ì³æäèñöèïë³íàðîñò³ ³ ñòðóêòóðèçàö³¿ ñêëàäíèõ ïðî-
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áëåì íåîáõ³äíî ñòâîðåííÿ â³äïîâ³äíèõ ìåòîäè÷íèõ îñíîâ, à ñàìå
ðîçðîáêà ìåòîäè÷íèõ çàñîá³â, ìåòîä³â ³ ñïîñîá³â.

Ìåòà äàíî¿ ñòàòò³ — îá´ðóíòóâàòè çàïðîïîíîâàíèé ñïîñ³á
îö³íêè ñòàíó ïð³ñíîâîäíèõ âîäîéì íà îñíîâ³ êîñì³÷íîãî ãåî-
ìîí³òîðèíãó ³ ñòàòèñòè÷íîãî êðèòåð³þ øëÿõîì ôîðìóâàííÿ
â³ðòóàëüíèõ åòàëîí³â íàâàíòàæåííÿ ³ âèçíà÷åííÿ â³äïîâ³ä-
íîñò³ îòðèìàíèõ ðåçóëüòàò³â ðåàëüíèì ðåêðåàö³éíèì íàâàí-
òàæåííÿì ³ îö³íêàì ìåòîäàìè ÁÊÎ ³ ÌÀ².

Âîäí³ îá’ºêòè ïðåäñòàâëÿþòü ñîáîþ ñêëàäí³ ñèñòåìè, àíàë³ç
ÿêèõ â³äáóâàºòüñÿ íà ð³çíèõ ð³âíÿõ àáñòðàêòíîãî îïèñó ç óðàõó-
âàííÿì ³ºðàðõ³¿ ¿õ ñêëàäîâèõ: ëàíäøàôòíèõ êîìïëåêñ³â, ã³äðîëîã-
³÷íèõ, ã³äðîá³îëîã³÷íèõ òà ã³äðîõ³ì³÷íèõ õàðàêòåðèñòèê. Ïðè öüî-
ìó îö³íêà åêîëîã³÷íîãî ñòàíó âîäîéì â³äáóâàºòüñÿ íà îñíîâ³ ñòà-
òèñòè÷íîãî êðèòåð³þ, ôàêòè÷íî ³íòåãðóþ÷îãî ðåçóëüòàòè
äîñë³äæåíü, îòðèìàíèõ ç ð³çíèõ äæåðåë äàíèõ.

Âèõîäÿ÷è ç àíàë³çó ïîïåðåäí³õ äîñë³äæåíü çíà÷íèé âíå-
ñîê ó ðîçâèòîê ìåòîä³â îáðîáêè ³ òåìàòè÷íî¿ ³íòåðïðåòàö³¿
êîñì³÷íèõ çí³ìê³â äëÿ îö³íêè ÿêîñò³ ïîâåðõíåâèõ âîä çðîáè-
ëè òàê³ â÷åí³, ÿê Î. Ñ. Áóòåíêî, Ñ. ². Áåðåç³íà, Ë. À. Ñ³ðåíêî,
Ã. ß. Êðàñîâñüêèé òà ³í. Âèäàí³ ÷èñåëüí³ íàóêîâ³ ìîíîãðàô³¿,
â ÿêèõ âèñâ³òëåíî ìîæëèâîñò³ çàñòîñóâàííÿ Ã²Ñ/ÄÇÇ-òåõíî-
ëîã³é äëÿ çä³éñíåííÿ ìîí³òîðèíãó âîäíèõ îá’ºêò³â, çîêðåìà
Ã. ß. Êðàñîâñüêîãî., Ô. Ò. Øóìàêîâà, Â. ². Âèøíåâñüêîãî,

10.36023/ujrs.2020.27.174

Óêðà¿íñüêèé æóðíàë äèñòàíö³éíîãî çîíäóâàííÿ Çåìë³ 27 (2020) 18–25



Online  ISSN 2313-2132

Ñ. À. Øåâ÷óêà (Âèøíåâñüêèé, Øåâ÷óê, 2018). Ó ö³ëîìó, õà-
ðàêòåðèçóþ÷è ðåçóëüòàòè âèêîíàíèõ äîñë³äæåíü, ïîòð³áíî
çàçíà÷èòè, ùî äîñ³ íåìàº îäíîçíà÷íî¿ â³äïîâ³ä³ íà ïèòàííÿ
ùîäî òîãî, ÿê³ âîäîéìè ìàþòü êðàùèé åêîëîã³÷íèé ñòàí, à
ÿê³ ã³ðøèé.

2. Ìåòîäèêà äîñë³äæåíü

Ñïîñ³á, ùî ïðîïîíóºòüñÿ, ñòâîðþºòüñÿ âèõîäÿ÷è ç àêòóàëü-
íîñò³ ãåîìîí³òîðèíãó åêîëîã³÷íîãî ñòàíó âîäîéì ïðè
ê³ëüê³ñíîìó îö³íþâàíí³ âïëèâó òåõíîãåííîãî àáî àíòðîïîãåí-
íîãî íàâàíòàæåííÿ òà ïðèðîäíî¿ ñóêöåñ³¿ ïî ¿õ â³äîáðàæåííþ
íà àåðîêîñì³÷íèõ çí³ìêàõ ³ íàçåìíèì ñïîñòåðåæåííÿì îäíî-
÷àñíî ïî ê³ëüêîì åòàëîíàì, êîæíèé ç ÿêèõ ïðåäñòàâëÿº â³äïî-
â³äíèé ð³âåíü íàâàíòàæåííÿ. Äëÿ öüîãî ïî êîæíîìó äîñë³ä-
æóâàíîìó îá’ºêòó (âîäîéìè â ö³ëîìó ÷è îêðåìî¿ ä³ëÿíêè) îá-
÷èñëþþòü éìîâ³ðíîñò³ â³äíîøåííÿ ¿õ ³íôîðìàòèâíèõ îçíàê
äî ³íôîðìàòèâíèõ îçíàê êîæíîãî åòàëîíà. Ê³ëüê³ñòü ð³âí³â åòà-
ëîí³â âèçíà÷àºòüñÿ åêñïåðòîì â çàëåæíîñò³ â³ä çàâäàííÿ.

Ç ìåòîþ ï³äâèùåííÿ òî÷íîñò³ ôîðìóþòüñÿ â³ðòóàëüí³ åòà-
ëîíè (Îñòàï³â òà ³í., 2016) íà îñíîâ³ â³äïîâ³äíèõ ³íôîðìà-
òèâíèõ îçíàê äîñë³äæóâàíèõ îá’ºêò³â. Òàê åòàëîí ìàêñèìàëü-
íîãî ð³âíÿ íàâàíòàæåííÿ ñêëàäàºòüñÿ ç ìàêñèìàëüíèõ çíà-
÷åíü ïîêàçíèê³â òåõíîãåííîãî àáî àíòðîïîãåííîãî
íàâàíòàæåííÿ òà ïðèðîäíî¿ ñóêöåñ³¿ äîñë³äæóâàíèõ îá’ºêò³â;
åòàëîí ì³í³ìàëüíîãî ð³âíÿ íàâàíòàæåííÿ ñêëàäàºòüñÿ ç
ì³í³ìàëüíèõ çíà÷åíü. Â³äïîâ³äíî ñêëàäàþòü åòàëîíè ïðî-
ì³æíèõ çíà÷åíü íàâàíòàæåííÿ.

Çíà÷åííÿ éìîâ³ðíîñò³, ÿê³ îòðèìàí³ äëÿ êîæíîãî îá’ºêòó
ïî êîæíîìó åòàëîíó îá÷èñëþþòüñÿ íà ïðîãðàìíîìó êîìïëåêñ³,

Ðèñ. 1. Àëãîðèòì îö³íêè òåõíîãåííîãî àáî ðåêðåàö³éíîãî íàâàíòàæåííÿ íà åêîëîã³÷í³é ñòàí âîäîéì

ñòâîðåíîìó íà îñíîâ³ ñòàòèñòè÷íîãî (åâðèñòè÷íîãî) êðèòåð³þ,
ùî ïåðåäáà÷àº àïð³îðíå ââåäåííÿ ³íôîðìàòèâíèõ îçíàê âñ³õ
åòàëîí³â ³ àâòîìàòè÷íå îá÷èñëþâàííÿ éìîâ³ðíîñòåé ïî êîæ-
íîìó äîñë³äæóâàíîìó îá’ºêòó ç óðàõóâàííÿì â³äïîâ³äíèõ âà-
ãîâèõ êîåô³ö³ºíò³â äî âñ³õ ïðèñóòí³õ åòàëîí³â. Ó ðåçóëüòàò³
÷îãî ìè îòðèìóºìî ê³ëüê³ñíó îö³íêó íàâàíòàæåííÿ, ÿêà ïðåä-
ñòàâëÿºòüñÿ ó â³äíîñíèõ îäèíèöÿõ àáî áàëàõ.

Ìåòîäè÷í³ îñíîâè ñòàòèñòè÷íîãî êðèòåð³þ, ùî ðåàë³çóº
ïðîïîíîâàíèé ñïîñ³á ç ôîðìóâàííÿì â³ðòóàëüíèõ åòàëîí³â
çà ñòóïåíÿìè òåõíîãåííîãî àáî àíòðîïîãåííîãî íàâàíòàæåííÿ
ìàþòü âèãëÿä ( ):
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2.1. Âèõ³äí³ äàí³:

Q — ê³ëüê³ñòü êëàñ³â îá’ºêò³â, ùî ï³äëÿãàþòü ðîçï³çíàâàííþ;
q — ïîòî÷íèé íîìåð (³íäåêñ) êîíêðåòíîãî êëàñó îá’ºêò³â;
K — ê³ëüê³ñòü ³íôîðìàòèâíèõ îçíàê, ùî âèêîðèñòîâóþòüñÿ;
k — ïîòî÷íèé íîìåð êîíêðåòíî¿ ³íôîðìàòèâíî¿ îçíàêè;
L — ðåçóëüòàò êîíêðåòíîãî âèì³ðþâàííÿ ³íôîðìàòèâíî¿

îçíàêè (âåêòîð ðîçì³ðíîñò³ Ê ç êîîðäèíàòàìè L
1
 ,…L

k
);

N
q
 — îá’ºì âèá³ðêè äëÿ âèïàäêîâî¿ âåëè÷èíè L

q,k;

n — ïîòî÷íå çíà÷åííÿ;
Ñóêóïí³ñòü îïåðàö³é, ùî ðåàë³çóþòü çàïðîïîíîâàíèé

ñïîñ³á îö³íêè íàâàíòàæåííÿ íà äîñë³äæóâàíó âîäîéìó òà ïî-
ñë³äîâí³ñòü ¿õ âèêîíàííÿ ïîêàçàíà íà Ðèñ. 1:

1) çá³ð òà îáðîáêà äàíèõ ÄÇÇ, íàçåìíèõ ñïîñòåðåæåíü òà
åêñïåðòíèõ äàíèõ;

2) ðåãóëÿðèçàö³ÿ äàíèõ;
3) ôîðìóâàííÿ â³ðòóàëüíèõ åòàëîííèõ îá’ºêò³â;
4) ñòâîðåííÿ Ã²Ñ-ïðîåêòó;
5) ñòâîðåííÿ ìàòðèöü ³íôîðìàòèâíèõ îçíàê äîñë³äæóâà-

íèõ îá’ºêò³â ïî ðîêàõ;
6) âèçíà÷åííÿ â³ðòóàëüíèõ åòàëîí³â ³ ¿õ âàãîâèõ êî-

åô³ö³ºíò³â.

7) ñòâîðåííÿ ìàòðèöü îçíàê â³ðòóàëüíèõ åòàëîí³â;
8) îá÷èñëåííÿ çíà÷åíü ³ìîâ³ðíîñòåé â ïðèêëàäí³é ïðî-

ãðàì³;
9) âèçíà÷åííÿ åêîëîã³÷íîãî ñòàíó ó â³äíîñíèõ îäèíèöÿõ;
10) îá÷èñëåííÿ êîåô³ö³ºíòó êîðåëÿö³¿ ì³æ îòðèìàíîþ îö³-

íêîþ åêîëîã³÷íîãî ñòàíó îá’ºêòà ³ â³äïîâ³äíîãî íàâàíòàæåí-
íÿ.

ßê â³äîìî îö³íêà ñòàíó åêîñèñòåìè ïð³ñíîâîäíèõ âî-
äîéì çä³éñíþºòüñÿ çà òðüîìà îñíîâíèìè åêîëîã³÷íèìè
ñêëàäîâèìè: àá³îòè÷íèé ôàêòîð, â òîìó ÷èñë³ òåìïåðàòóð-
íèé òà ã³äðîëîã³÷íèé ðåæèìè âîäíîãî ñåðåäîâèùà; àíòðî-
ïîãåííèé ôàêòîð, ïîâ’ÿçàíèé ç âîäîãîñïîäàð÷èì àáî ðåê-
ðåàö³éíèì íàâàíòàæåííÿì ³ á³îòè÷íèé ôàêòîð, ÿêèé â³äîá-
ðàæàº ñòðóêòóðíî-ôóíêö³îíàëüíó îðãàí³çàö³þ óãðóïîâàíü
ã³äðîá³îíò³â ³ äèíàì³êó âîäíèõ á³îöåíîç³â (Øèòèêîâ òà ³í.,
2003).

×àñòèíà ì³ëêîâîäíèõ ä³ëÿíîê âîäîéì, ùî çàðîñòàþòü, º îñ-
íîâîþ ñïåöèô³÷íèõ ëàíäøàôòíèõ êîìïëåêñ³â, ïîâ’ÿçàíèõ îä-
íîòèïíèìè óìîâàìè ì³ñöåïåðåáóâàííÿ,  ÿê³ ïîºäíóþòüñÿ â
ïåâí³ òèïè á³îòîï³â ³ â³äíîñÿòüñÿ äî ÷èñëà âàæëèâèõ ³íôîðìà-

Arkhipov et al., 2018
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òèâíèõ çîí âîäíèõ åêîñèñòåì. Òàêèìè çîíàìè, íàïðèêëàä, ìî-
æóòü áóòè: ïðèáåðåæí³ ä³ëÿíêè òà ãèðëà ð³÷îê, ì³ëêîâîääÿ
âîäîñõîâèù òà ³íøèõ êðóïíèõ âîäíèõ îá’ºêò³â (îçåð, çàïëàâ-
íèõ âîäîéì òà ³íøèõ âîäíî-áîëîòíèõ óã³äü), ÿê³ ç îäíîãî áîêó,
ïåðøèìè ðåàãóþòü íà àíòðîïîãåííå çàáðóäíåííÿ ³ â³äíîñÿòü-
ñÿ äî ÷èñëà íàéá³ëüø êðèòè÷íèõ ç ïîãëÿäó ìîæëèâîñò³ ïî-
ã³ðøåííÿ åêîëîã³÷íî¿ ³ ñàí³òàðíî-åï³äåì³îëîã³÷íî¿ ñèòóàö³¿ â
ðåã³îí³, à ç ³íøîãî — º ïîòóæíèì á³îëîã³÷íèì ô³ëüòðîì,
ä³ÿëüí³ñòü ÿêîãî âèçíà÷àº ÿê³ñòü âîäè ó âîäîéì³, òîìó êîíò-
ðîëü çà ¿õí³ì ñòàíîì äîçâîëÿº íå ò³ëüêè îö³íþâàòè åêîëîã³÷íó
ñèòóàö³þ, àëå ³ ïðîãíîçóâàòè ¿¿ ðîçâèòîê. Òàêîæ äîâåäåíî ùî

Ðèñ. 2. Êîñì³÷íèé çí³ìîê Sentinel-2 ñòàíîì íà 06 ñåðïíÿ 2019 ðîêó (à). Òèïè á³îòîï³â, ÿê³ âèä³ëåí³ íà îñíîâ³ êîñì³÷íîãî çí³ìêó (á): 1 —
çàïëàâí³ ëèñòÿí³ ë³ñè; 2 — õâîéí³ ë³ñè; 3 — çàïëàâí³ ëóêè; 4 — ïåðåçâîëîæåí³ á³îòîïè; 5 — á³îòîïè ô³òàë³; 6 — íåçàðîñë³ ã³äðîòîïè

ð³çí³ òèïè á³îòîï³â ìàþòü ð³çíîíàïðàâëåíèé âïëèâ íà ñòàí
âîäíî¿ åêîñèñòåìè.

Íàâåäåíèé ñïîñ³á îö³íêè ñòàíó ïð³ñíîâîäíèõ âîäîéì áóëî
àïðîáîâàíî íà äâîõ ïðèêëàäàõ: Êè¿âñüêîìó âîäîñõîâèù³ òà
îçåð³  Ñâ³òÿçü.

3. Ðåçóëüòàòè äîñë³äæåíü

Íà ïåðøîìó ïðèêëàä³, áóëà âèêîíàíà îö³íêà óìîâ âîäî-
ïîñòà÷àííÿ ó âåðõ³â’¿ Êè¿âñüêîãî âîäîñõîâèùà. Äëÿ öüîãî áóâ
âèêîðèñòàíèé íàá³ð ïîêàçíèê³â âîäîêîðèñòóâàííÿ — ³íôîð-
ìàòèâí³ îçíàêè òèï³â á³îòîï³â, ÿê³ áóëè îòðèìàí³ Î. Â. Òîì-
÷åíêî çà äîïîìîãîþ êîñì³÷íèõ çí³ìê³â ÄÇÇ (Òîì÷åíêî, 2015)

à á

âåðõ³â’ÿ Êè¿âñüêîãî âîäîñõîâèùà çà ïåð³îä ç 1985 ïî
2019 ðîêè ÷åðåç êîæí³ 2 ðîêè (Ðèñ. 2, Òàáëèöÿ 1).

Â ðåçóëüò àò ³  ðîçï³çíàâàííÿ  êî ñì³÷íèõ
çí³ìê³â Landsat 5, 7, 8 òà Sentinel-2 ìåòîäîì øòó÷íèõ
íåéðîííèõ ìåðåæ áóëè ïîáóäîâàí³ êàðòè ðîçïîä³ëó òà
ïëîù³ îñíîâíèõ òèï³â á³îòîï³â, à ñàìå: á³îòîïè çàïëàâ-
íèõ ëèñòÿíèõ ë³ñ³â, øòó÷íèõ õâîéíèõ íàñàäæåíü, çàï-
ëàâíèõ ëóê³â, ïðèáåðåæí³ ïåðåçâîëîæåí³ á³îòîïè ç äîì³-
íóâàííÿì âèñîêîòðàâíèõ ãåëîô³ò³â, á³îòîïè ô³òàë³, íåçà-
ðîñë³ ã³äðîòîïè âîäîñõîâèùà (ãëèáîêîâîäí³ àêâàòîð³¿
ð³÷êîâèõ ðóñåë ³ âîäîñõîâèùà ç ãëèáèíàìè ïîíàä 2.5 ì,

çäåá³ëüøîãî ïîçáàâëåí³ çàðîñòåé âèùèõ âîäíèõ ðîñëèí).
Ïðè âèçíà÷åíí³ âïëèâó á³îòîï³â íà âîäîêðèñòóâàííÿ çà

îñíîâó âçÿòî òâåðäæåííÿ ùî  çðîñòàííÿ ïëîù ïðèáåðåæ-
íèõ á³îòîï³â âèñîêîòðàâíèõ ïîâ³òðÿíî-âîäíèõ ðîñëèí áî-
ëîòíîãî òèïó (ïåðåçâîëîæåíèõ á³îòîï³â) òà ã³äðîòîïè ç óã-
ðóïîâàííÿìè ðîñëèí ç ïëàâàþ÷èìè ëèñòêàìè òà â³ëüíîï-
ëàâàþ÷èõ íà ïîâåðõí³ âîäè ìàêðîô³ò³â (á³îòîïè ô³òàë³) —
º ïîêàçíèêîì ïîñèëåííÿ ïðîöåñ³â çàáîëî÷åííÿ, ñóêöåñ³¿  òà
àíòðîïîãåííî¿ åâòðîô³êàö³¿, ùî íåãàòèâíî  âïëèâàº íà
âîäîêîðèñòóâàííÿ (Ôåäîðîâñüêèé òà ³í., 2015; Ôåäîðîâñü-
êèé òà ³í. 2018).

Íà îñíîâ³ äàíèõ (Òàáëèöÿ 1) áóëî ñôîðìîâàíî òðè åòàëîíà
ð³çíîãî ð³âíÿ íàâàíòàæåííÿ ó 3, 6 ³ 9 áàë³â (Òàáëèöÿ 2).
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Ðåçóëüòàòè îá÷èñëåííÿ ïëîù (êì2) îñíîâíèõ òèï³â á³îòîï³â çà ìàòåð³àëàìè ÄÇÇ ³ ðåçóëüòàòè îö³íêè åêîëîã³÷íîãî ñòàíó âåðõ³â’ÿ Êè¿âñüêîãî
âîäîñõîâèùà íà îñíîâ³ ïðîïîíîâàíîãî ñïîñîáó ìåòîäîì ñòàòèñòè÷íîãî êðèòåð³þ ³ â³ðòóàëüíèõ åòàëîí³â (Òàáëèöÿ 2)

Ïîêàçíèêè åòàëîí³â äëÿ îö³íêè åêîëîã³÷íîãî ñòàíó âåðõ³â’ÿ Êè¿âñüêîãî âîäîñõîâèùà íà îñíîâ³ ñòàòèñòè÷íîãî êðèòåð³þ

№ åòàëîí³â / 
ïîêàçíèêè 

1  åòàëîí 
(3 áàëà) 

2 åòàëî í 
(6  áàë³â) 

3 åòàëîí 
(9 áàë³â) 

Ëèñòÿí³ ë³ñè  73; 75  80; 82  92; 94 
Õâîéí³ ë³ñè  40; 42  44; 5  46; 47 
Çàïëàâí³ ëóêè  85; 90 113; 126 137; 142 
Ïåðåçâîëîæåí³ á³îòîïè.  55; 62   74; 95 103; 104 
Á³îòîïè ô³òàë³¿  0.9; 1.2  1.4; 1.6  2.0; 3.2 
Íåçàðîñë³ ã³äðîòîïè 281; 291 215; 250 175; 196 

 

Ðåçóëüòàòè îá÷èñëåíü íà îñíîâ³ ñòàòèñòè÷íîãî êðèòåð³þ ³ çíà÷åííÿ óçàãàëüíåíîãî êðèòåð³þ F îö³íêè âîä âåðõ³â’ÿ Êè¿âñüêîãî âîäîñõîâèùà
äëÿ ïîòðåá âîäîñïîæèâàííÿ (ìåòîäîì ÁÊÎ) ³  âîäîïîñòà÷àííÿ (ÌÀ²) çà ïåð³îä ç 1989 äî 2013 ðð.

Ðîêè 1989  1991  1993 1995 1997 1999 2001 2 003 2005 2007 2009  2011  2013 

Cq 3 6 3 6 3 6 6 6 6 6 6 9 9 

ÁÊÎ 1.00 0.98 0.97 0.94 0.96 0.87 0.84 0.81 0.764 0.83 0.83 0.81 0.73 

ÌÀ² 0.23 – 0.18 – 0.15 – 0.12 – – 0.1 – – 0.08 

 

№ Ðîêè / 

Ïîêàçíèêè 

Ëèñòÿí³ ë³ñè 
òà ÷àãàðíèêè 

Õâîéí³  
íàñàä-
æåííÿ. 

Çàïëàâí³ 
ëóêè. 

Ïðèáåðåæí³ 
ïåðåçâîëîæåí
³ á³îòîïè. 

Á³îòîïè 
ô³òàë ³ 

Íåçàðîñë³ 
ã ³äðîòîïè. 

Ðåçóëüòàòè 

îö³íêè çà 

9-áàëüíîþ 

øêàëîþ 

1 1985 76.7 38.0 70.5   82.1   45.2 291.4 3 
2 1987 80.3 41.4 63.5   82.5   52.3 281.4 3 
3 1989 79.2 39.9 71.5   85.4   55.9 270.9 3 
4 1991 81.5 40.4 70.3   88.2   74.9 248.1 6 
5 1993 73.0 42.4 71.2   90.1   76.7 250.2 3 
6 1995 75.0 44.5 73.0   94.9   78.5 237.5 6 
7 1997 70.3 42.5 79.4   89.6   62.2 258.6 3 
8 1999 79.9 46.3 67.8 103.5   89.9 215.7 6 
9 2001 81.0 46.0 65.0 113.7   88.1 209.0 6 

10 2003 71.7 46.1 54.7 126.4   98.3 206.0 6 
11 2005 77.6 45.7 42.3 134.3   95.4 207.5 6 
12 2007 87.5 45.9 42.1 132.2   87.6 207.9 6 
13 2009 73.7 45.6 52.8 128.6   90.1 212.5 6 
14 2011 82.2 45.3 44.0 137.2   98.7 196.1 9 
15 2013 90.2 45.8 37.1 140.1 103.5 187.2 9 
16 2015 92.5 46.6 42.6 142.0 104.3 175.8 9 

17 2017 85.1 48.1 39.8 145.6 113.7 171.0 9 
18 2019 87.8 47.6 37.1 147.3 121.2 162.3 9 

 

Îòðèìàí³ ðåçóëüòàòè (äèâ. Òàáëèöþ 1) áóëî ïîð³âíÿíî
ç îòðèìàíèìè ðàí³øå ðåçóëüòàòàìè îö³íêè ñòàíó ÏÒÊ ìå-
òîäàìè ÁÊÎ ³ ÌÀ² (Òàáëèöÿ 3). Êîåô³ö³ºíò êîðåëÿö³¿
äîð³âíþâàâ — 0.77 ³ 0.82, ùî ñâ³ä÷èòü ïðî  ïðàöåçäàòí³ñòü
ïðîïîíîâàíîãî ñïîñîáó.

Íà äðóãîìó ïðèêëàä³ áóëà âèêîíàíà àíàëîã³÷íà àïðîáà-
ö³ÿ ïðîïîíîâàíîãî ñïîñîáó íà äîñë³äæåíí³ çì³íè åêîëîã³-
÷íîãî ñòàíó îçåðà Ñâ³òÿçü ïîâ’ÿçàíîãî áåçïîñåðåäíüî ç ðåê-
ðåàö³éíèì íàâàíòàæåííÿì çà íàéá³ëüø õàðàêòåðí³ ðîêè ç
1988 ïî 2018 ðð.

Íà Ðèñ. 3 ïðåäñòàâëåíî êîñì³÷íèé çí³ìîê îçåðà Ñâ³òÿçü
Sentinel 2A 09.09.2019 ð., à íà Ðèñ. 4 — â³äïîâ³äíó êàðòó

ðîçïîä³ëó ïðèðîäíî-òåðèòîð³àëüíèõ êîìïëåêñ³â (ÏÒÊ) îçå-
ðà Ñâ³òÿçü.

Äëÿ òîãî, ùîá ïðîñòåæèòè äèíàì³êó åêîëîã³÷íèõ çì³í âîä-
íèõ îá’ºêò³â, íåîáõ³äíî ìàòè íàá³ð ïîêàçíèê³â ñòàíó âîäîé-
ìè, ïåâí³ ç ÿêèõ ìîæíà îòðèìàòè çà äîïîìîãîþ êîñì³÷íèõ
çí³ìê³â ÄÇÇ. Âèõîäÿ÷è ç ìåòè áóëè ñôîðìîâàí³ ³íôîðìàòèâí³
îçíàêè — ïëîù³ ÏÒÊ òà êîíöåíòðàö³¿ ã³äðîõ³ì³÷íèõ ïîêàç-
íèê³â âîäíîãî ñåðåäîâèùà îçåðà Ñâ³òÿçü, ùî íàéá³ëüø â³äîá-
ðàæàþòü ðåêðåàö³éíèé ïðîöåñ ïî ðîêàì ç 1988 ïî 2018 ð.
(Òàáëèöÿ 4). Îñòàíí³ì ÷àñîì, çàâäÿêè ñâî¿é òóðèñòè÷í³é ïðè-
âàáëèâîñò³, îçåðî ñòðàæäàº â³ä çíà÷íîãî àíòðîïîãåííîãî
âïëèâó. Ïîñò³éíî çðîñòàþ÷å ðåêðåàö³éíå íàâàíòàæåííÿ

Òàáëèöÿ 1.

Òàáëèöÿ 2.

Òàáëèöÿ 3.
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Ðèñ. 3. Êîñì³÷íèé çí³ìîê Sentinel 2A  09.09.2019 ð.

*

Ïîêàçíèêè ñòàíó îçåðà Ñâ³òÿçü ïî ðîêàõ

*  Â³äíîñí³ çíà÷èìîñò³: 1;,1;/
1

____

 


m

j

jjj
pmjNNp ;

№ Ðîê è /  Òèïè 
ïîêàçíèê³â  

1988  1 989 1992 199 4 1999 20 01 2003 2006 2007 2008 2014 2018 

1 Äåãðàäîâàí³ 
ïðèáåðåæí³  
ì³ëêîâîääÿ Pj/P 

     0.06      0.04       0.09      0.12     0.08      0.09     0.13    0.09     0.12     0.08     0.15     0.11 

2 Âîäíî-áîëîòí³ 
êîìïëåêñè Pj/P 

     0.11      0.07       0.09      0.07     0.12     0.09     0.07    0.15     0.17     0.08     0.19     0.14 

3 Íåïîðóøåí³ 
ì³ëêîâîääÿ Pj/P 

     0.18      0.21       0.24      0.16     0.17     0.12     0.14    0.13     0.14     0.16     0.10     0.14 

4 Ì³íåðàë³çàö³ÿ. 
ìã/äì3  

 188.0  183.0   188.0  199.0 430.0 240.0 130.0 140.0 150.0 148.0 229.0 147.8 

5 Õëîðèäè. ìã/äì3     15.0    13.0     19.0    24.0    14.03    15.1    17.8   16.2   15.8   15.8   11.9   18.63 
6 Àçîò àìîí³éíèé 

(NH4
+). ìã N/äì3 

     0.40     0.12      0.20      0.35      1.20      0.20      0.40     0.40     0.30     0.30     0.09     0.21 

7 Àçîò í³òðàòíèé 
(NO3

-). ìã N/äì3 
     0.01     0.015      0.01      0.01      0.03      0.01      0.08     0.05     0.09     0.07     0.18     0.012 

8 Ôîñôàòè (PO43-). 
 ìã P/äì3 

     0.01     0.02      0.02      0.03      0.06      0.06      0.05     0.02     0.04     0.04     0.011     0.04 

 

Ðèñ. 4. Êàðòà ðîçïîä³ëó ÏÒÊ îç. Ñâ³òÿçü ñòàíîì íà 23.08.2018 ð.

Òàáëèöÿ 4. 
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№ № åòàëîí³â / Ïîêàçíèêè 1 åòàëîí 

êîåô.íàâàíò. 3 

2 åòàëîí 

êîåô. íàâàíò. 6 

3 åòàëîí 

êîåô. íàâàíò. 9 

1 Äåãðàäîâàí³ ïðèáåðåæí³ / 
ì³ëêîâîääÿ Pj 

0.06; 0.07 0.08. 0.09 0.12; 0.13 

2 Âîäíî-áîëîòí³ êîìïëåêñè Pj 0.07; 0.11 0.11; 0.12 0.15; 0.17 
3 Íåïîðóøåí³ ì³ëêîâîääÿ Pj 0.18; 0.24 016; 0.17 0.12; 0.11 
4 Ì³íåðàë³çàö³ÿ ìã/äì3 140; 180 200; 240 240; 430 
5 Õëîðèäè ìã/äì3 13; 15 17.0; 17.8 19; 24 
6 Àçîò àìîí³éíèé (NH4

+) 
3 

0.12; 0.35 0.40; 0.50 1.0; 1.2 

0.01; 0.03 0.03; 0.05 0.08; 0.09 

 

Ðîêè 1988 1989 1992 1994 1999 2001 2003 2006 2007 2009 2014 

Íàâàíòàæåííÿ 48 48 52 56 72 67 59 68 75 70 80 
Ðåçóëüòàò  3 3 3 3 9 6  9 6 9 6 9 

 
 

Òàáëèöÿ 5.
Â³ðòóàëüí³ åòàëîíè ïîêàçíèê³â îçåðà Ñâ³òÿçü

Òàáëèöÿ 6.
Ðåêðåàö³éíå íàâàíòàæåííÿ (òèñ. ÷îë.) ³ ðåçóëüòàòè îö³íêè éîãî âïëèâó íà ñåðåäîâèùå îçåðà Ñâ³òÿçü (ó â³äíîñíèõ îäèíèöÿõ)

ïðèçâîäèòü äî çíèæåííÿ ñò³éêîñò³ îçåðíî¿ åêîñèñòåìè. Âè-
ÿâëåíî, ùî áåçïîñåðåäí³é ìåõàí³÷íèé âïëèâ, âèêëèêàíèé
â³äïî÷èâàëüíèêàìè, âåäå äî çíèùåííÿ âîäíî-ðîñëèííèõ óã-
ðóïóâàíü, âòðàòè àëþâ³àëüíî-çàëåæíèõ âèä³â ìàêðîô³ò³â òà
äî äåãðàäàö³¿ çàðîñòåé ìàêðîô³ò³â, ùî â³äïîâ³äíî ïîðóøóº
åêîëîã³÷íó ð³âíîâàãó âîäîéìè.Äëÿ âèá³ðêè ðîçì³ðîì N, ùî
ì³ñòèòü N

j
 ï³êñåë³â ÏÒÊ j-òîãî òèïó âèçíà÷àºòüñÿ â³äíîñíà

çíà÷èì³ñòü ÏÒÊ j-òîãî òèïó ó âèá³ðö³.
Ïîêàçíèêè ÏÒÊ Ñâ³òÿçÿ çà 2014 òà 2018 ðîêè áóëè îòðè-

ìàí³ ³ç çàñòîñóâàííÿì ìåòîäèêè åêñïåðòíî¿ êëàñèô³êàö³¿, ùî
âæå âèêîðèñòîâóâàëàñÿ äëÿ îáðîáêè ñóïóòíèêîâèõ çí³ìê³â
Landsat ïðè îö³íþâàíí³ åêîëîã³÷íîãî ñòàíó îçåðà çà ïîïå-
ðåäí³é ïåð³îä (Ï³äãîðîäåöüêà òà ³í., 2010; Òîì÷åíêî òà ³í.,
2013). Ñåðåäíüîð³÷í³ êîíöåíòðàö³¿ ã³äðîõ³ì³÷íèõ ïîêàçíèê³â
âîäíîãî ñåðåäîâèùà îçåðà âçÿòî ç Åêîëîã³÷íèõ ïàñïîðò³â
Âîëèíñüêî¿ îáëàñò³ çà â³äïîâ³äí³ ðîêè (Åêîëîã³÷íèé ïàñ-
ïîðò..., 2015; Åêîëîã³÷íèé ïàñïîðò..., 2019).

Äëÿ îö³íêè çì³í åêîëîã³÷íîãî ñòàíó îçåðà Ñâ³òÿçü áóëî
âèáðàíî åòàëîíè òðüîõ ð³âí³â íàâàíòàæåííÿ. Â Òàáëèö³ 5
ïðèâåäåíî ðåçóëüòàò ôîðìóâàííÿ ïîêàçíèê³â åòàëîí³â ç â³äïî-
â³äíèõ ³íôîðìàòèâíèõ îçíàê ÏÒÊ ³ ñåðåäîâèùà îçåðà Ñâ³òÿçü
â äâîõ âàð³àíòàõ êîæíèé (âèìîãà ïðîãðàìè). Ïðè öüîìó åòà-
ëîí 1 ñêëàäàâñÿ ç ïîêàçíèê³â, â³äïîâ³äíèõ íàéìåíøèì íà-
âàíòàæåííÿì, åòàëîí 2 — ç ñåðåäí³õ çíà÷åíü ³ åòàëîí 3 —  ç
ìàêñèìàëüíèõ çíà÷åíü ïîêàçíèê³â íàâàíòàæåííÿ.

Ïî êîæíîìó äîñë³äæóâàíîìó ðîêó áóëî îá÷èñëåíî éìîâ-
³ðíîñò³ â³äíîøåííÿ ³íôîðìàòèâíèõ îçíàê îçåðà Ñâ³òÿçü çà öåé
ð³ê äî ³íôîðìàòèâíèõ îçíàê êîæíîãî åòàëîíà. Ó ðåçóëüòàò³
îòðèìàíî ê³ëüê³ñíó îö³íêó ðåêðåàö³éíîãî íàâàíòàæåííÿ íà
îçåðà Ñâ³òÿçü, ÿêà ïðåäñòàâëÿºòüñÿ ïî òðüîì ð³âíÿì íàâàíòà-
æåííÿ òðüîõ âèä³â åòàëîí³â ç óðàõóâàííÿì âàãîâèõ êî-
åô³ö³ºíò³â ó áàëàõ: 3, 6 ³ 9 ïî êîæíîìó ðîêó.

Ó Òàáëèö³ 5 ïðèâåäåíî ðåçóëüòàò ôîðìóâàííÿ ïîêàçíèê³â
åòàëîí³â ç â³äïîâ³äíèõ ³íôîðìàòèâíèõ îçíàê ÏÒÊ ³ ñåðåäî-
âèùà îçåðà Ñâ³òÿçü çà òðüîìà ð³âíÿìè ðåêðåàö³éíîãî íàâàí-
òàæåííÿ: åòàëîí 1 — ñêëàäàºòüñÿ ç íàéìåíøèõ çíà÷åíü íà-
âàíòàæåííÿ (3 áàëè), åòàëîí 3 — ç ìàêñèìàëüíèõ çíà÷åíü
íàâàíòàæåííÿ (9 áàë³â), 2 — ñêëàäàºòüñÿ ç ïðîì³æíèõ çíà-
÷åíü ðåêðåàö³éíîãî íàâàíòàæåííÿ. (6 áàë³â).

Òàáëèöÿ 6 çàñâ³ä÷óº çíà÷åííÿ ðåêðåàö³éíîãî íàâàíòàæåí-
íÿ (òèñ. ÷îë.) ³ ðåçóëüòàòè îö³íêè éîãî âïëèâó íà ñåðåäîâèùå
îçåðà Ñâ³òÿçü, ÿê³ îòðèìàí³ íà îñíîâ³ ñòàòèñòè÷íîãî êðèòå-
ð³þ ó áàëàõ çà òðüîìà ð³âíÿìè íàâàíòàæåííÿ.

Â ïîðÿäêó îá´ðóíòóâàííÿ çàïðîïîíîâàíîãî ñïîñîáó áóëî
âèçíà÷åíî â³äïîâ³äí³ñòü îòðèìàíèõ ðåçóëüòàò³â ðåàëüíèì ðåê-
ðåàö³éíèõ íàâàíòàæåííÿì. Äëÿ öüîãî áóëî ï³äðàõîâàíî êî-
åô³ö³ºíò êîðåëÿö³¿ ì³æ ðåêðåàö³éíèì íàâàíòàæåííÿì çà â³äîì³
ðîêè (1988–2014) ³ ðåçóëüòàòàìè îö³íêè éîãî âïëèâó íà îñ-
íîâ³ ñòàòèñòè÷íîãî êðèòåð³þ. Â ðåçóëüòàò³ îá÷èñëåíü êî-
åô³ö³ºíò êîðåëÿö³¿ äîð³âíþº 0.82, ùî ö³ëêîì ïðèéíÿòíî äëÿ
ïðàêòè÷íèõ îö³íîê. Òàêèì ÷èíîì, âèêîðèñòàííÿ ñòàòèñòè÷íî-
ãî êðèòåð³þ çà íàáîðîì ³íôîðìàòèâíèõ îçíàê ÏÒÊ íà îñíîâ³
ñóïóòíèêîâèõ äàíèõ òà ã³äðîõ³ì³÷íèõ ïîêàçíèê³â âîäíîãî ñå-
ðåäîâèùà îçåðà Ñâ³òÿçü äîçâîëÿº îïîñåðåäêîâàíî îö³íþâàòè
ñòóï³íü ðåêðåàö³éíîãî íàâàíòàæåííÿ íà åêîñèñòåìó îçåðà.

4. Âèñíîâêè

1. Çàïðîïîíîâàíî ñïîñ³á îö³íêè åêîëîã³÷íîãî ñòàíó ïð³ñíî-
âîäíèõ âîäîéì íà îñíîâ³ êîñì³÷íîãî ãåîìîí³òîðèíãó ³ ñòà-
òèñòè÷íîãî êðèòåð³þ øëÿõîì ôîðìóâàííÿ â³ðòóàëüíèõ åòà-
ëîí³â íàâàíòàæåííÿ, êîæíèé ç ÿêèõ ïðåäñòàâëÿº â³äïîâ³ä-
íèé ð³âåíü ñóêöåñ³éíîãî ðîçâèòêó, òåõíîãåííîãî àáî
àíòðîïîãåííîãî íàâàíòàæåííÿ.

2. Äëÿ îá´ðóíòóâàííÿ çàïðîïîíîâàíîãî ñïîñîáó áóëî âèçíà-
÷åíî â³äïîâ³äí³ñòü îòðèìàíèõ ðåçóëüòàò³â ðåàëüíèì ðåê-
ðåàö³éíèì íàâàíòàæåííÿì ³ îö³íêàì ìåòîäàìè ÁÊÎ ³ ÌÀ².
Äëÿ öüîãî áóëî ï³äðàõîâàíî êîåô³ö³ºíò êîðåëÿö³¿ ì³æ îò-
ðèìàíèì ðåçóëüòàòîì ³ ðåêðåàö³éíèì íàâàíòàæåííÿì, à
òàêîæ ðåçóëüòàòàìè îö³íîê íà îñíîâ³ ÁÊÎ ³ ÌÀ² çà
â³äïîâ³äí³ ðîêè, ÿêèé â ñåðåäíüîìó äîð³âíþâàâ 0.8, ùî
ö³ëêîì ïðèéíÿòíî äëÿ ïðàêòè÷íèõ îö³íîê ðåçóëüòàò³â íà-
âàíòàæåííÿ íà åêîñèñòåìó âîäîéì.

3. Äëÿ äåøèôðóâàííÿ êîñì³÷íèõ çí³ìê³â âèêîðèñòàí³ â³ðòó-
àëüí³ åòàëîí³ íàâàíòàæåííÿ, ÿê³ ñòâîðåí³ íà îñíîâ³ ÷èñåëü-
íèõ çíà÷åíü ïîêàçíèê³â äîñë³äæóâàíèõ âîäîéì, ùî çíà÷íî
óäîñêîíàëþº ïðîöåäóðó âèáîðó åòàëîí³â, ï³äâèùóþ÷è
òî÷í³ñòü ³ îá’ºêòèâí³ñòü âèì³ðþâàíü.

4 ìã äì3

äììãN/

äì3

8 Ôîñôàòè (PO 3-)     P/  0.01; 0.02 0.03; 0.04 0.06; 0.07 
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4. Îö³íêà åêîëîã³÷íîãî ñòàíó âåðõ³â’ÿ Êè¿âñüêîãî âîäîñõî-
âèùà òà îçåðà Ñâ³òÿçü ç êîìïëåêñíèì âèêîðèñòàííÿì êîñ-
ì³÷íî¿ é íàçåìíî¿ ³íôîðìàö³¿ äàº çìîãó òàêîæ îòðèìóâàòè
çàãàëüíó êàðòèíó çàðîñòàííÿ âîäíèõ îá’ºêò³â ³ â³äñòåæó-
âàòè çì³íè ïëîù îñíîâíèõ òèï³â ðîñëèííèõ óãðóïîâàíü çà
òðèâàëèé ïåð³îä.

5. Ïðîïîíîâàíèé ñïîñ³á îö³íþâàííÿ ñòàíó âîäíèõ åêîñèñ-
òåì íà îñíîâ³ ñòàòèñòè÷íîãî êðèòåð³þ ³ â³ðòóàëüíèõ åòà-
ëîí³â, íàáóòèé, ó õîä³ ¿õíüî¿ àïðîáàö³¿ íà ðåàëüíèõ îá-
’ºêòàõ, äîñâ³ä äàëè ìîæëèâ³ñòü ïîïîâíèòü ìåòîäè÷íó áàçó
äèñòàíö³éíèõ àåðîêîñì³÷íèõ äîñë³äæåíü ó ïðèðîäîêîðèñ-
òóâàíí³ ³ âèêîðèñòîâóâàòè ÿê ìåòîäè÷í³ çàñîáè äëÿ îö³íþ-
âàííÿ ñòàíó ïð³ñíîâîäíèõ âîäîéì Óêðà¿íè.
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ÑÏÎÑÎÁ ÎÖÅÍÊÈ ÝÊÎËÎÃÈ×ÅÑÊÎÃÎ ÑÎÑÒÎßÍÈß ÏÐÅÑÍÎÂÎÄÍÛÕ ÂÎÄÎÅÌÎÂ ÍÀ ÎÑÍÎÂÅ ÊÎÑÌÈ×ÅÑÊÎÃÎ
ÃÅÎÌÎÍÈÒÎÐÈÍÃÀ È ÑÒÀÒÈÑÒÈ×ÅÑÊÎÃÎ ÊÐÈÒÅÐÈß Ñ ÂÈÐÒÓÀËÜÍÛÌÈ ÝÒÀËÎÍÀÌÈ (ÎÁÎÑÍÎÂÀÍÈÅ È
ÀÏÐÎÁÀÖÈß)
À. Ä. Ôåäîðîâñêèé., À. Â. Õèæíÿê, Î. Â. Òîì÷åíêî, À. Þ. Ïîðóøêåâè÷., Ë. Â. Ïîäãîðîäåöêàÿ
ÃÓ “Íàó÷íûé öåíòð àýðîêîñìè÷åñêèõ èññëåäîâàíèé Çåìëè ÈÃÍ ÍÀÍ Óêðàèíû”, óë. Îëåñÿ Ãîí÷àðà 55-Á, Êèåâ, Óêðàèíà, 01054
Â ñòàòüå îáîñíîâûâàåòñÿ ïðåäëîæåíèé ñïîñîá îöåíêè ýêîëîãè÷åñêîãî ñîñòîÿíèÿ ïðåñíîâîäíûõ âîäîåìîâ íà îñíîâå êîñìè÷åñêîãî ãåîìîíèòîðèíãà
è ñòàòèñòè÷åñêîãî êðèòåðèÿ îäíîâðåìåííî ïî íåñêîëüêèì ýòàëîíàì, êàæäûé èç êîòîðûõ ïðåäñòàâëÿåò ñîîòâåòñòâóþùèé óðîâåíü òåõíîãåííîãî
èëè àíòðîïàãåííîé íàãðóçêè. Äëÿ ýòîãî ïî êàæäîìó èçó÷àåìîìó îáúåêòó (âîäîåìó) âû÷èñëÿþò âåðîÿòíîñòè ñîîòâåòñòâèÿ èõ èíôîðìàòèâíûõ
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ïðèçíàêîâ èíôîðìàòèâíûì ïðèçíàêàì êàæäîãî ýòàëîíà. Â ðåçóëüòàòå ïîëó÷àþò êîëè÷åñòâåííóþ îöåíêó âëèÿíèÿ íàãðóçêè â îòíîñèòåëüíûõ åäèíèöàõ
èëè áàëëàõ. Ïðèâåäåíû ïðèìåðû àïðîáàöèè ïðåäëîæåííîãî ìåòîäà äëÿ èññëåäîâàíèÿ èçìåíåíèÿ ýêîëîãè÷åñêîãî ñîñòîÿíèÿ âîäîåìîâ íà ïðèìåðå
Êèåâñêîãî âîäîõðàíèëèùà è îçåðà Ñâèòÿçü.
Äëÿ îáîñíîâàíèÿ ïðåäëîæåííîãî ñïîñîáà áûëî îïðåäåëåíî ñîîòâåòñòâèå ïîëó÷åííûõ ðåçóëüòàòîâ íà îñíîâå ñòàòèñòè÷åñêîãî êðèòåðèÿ îöåíêàì
ðåàëüíîé ðåêðåàöèîííîé íàãðóçêè è îöåíêàì âëèÿíèÿ íàãðóçîê ïîëó÷åííûõ ìåòîäàìè ÌÊÎ è ÌÀÈ. Äëÿ ýòîãî áûëè ïîäñ÷èòàíè êîýôôèöèåíòè
êîððåëÿöèè ìåæäó ýòèìè ðåçóëüòàòàìè çà ñîîòâåòñòâóþùèå ãîäû, êîòîðûé â ñðåäíåì áûë ðîâåí 0.8, ÷òî âïîëíå ïðèåìëåìî äëÿ ïðàêòè÷åñêèõ
îöåíîê ðåçóëüòàòîâ íàãðóçêè íà ýêîñèñòåìó âîäîåìîâ. Óñòàíîâëåíî, ÷òî âîäíûå îáúåêòû ïðåäñòàâëÿþò ñîáîé ñëîæíûå ñèñòåìû, àíàëèç
êîòîðûõ ïðîèñõîäèò íà ðàçíûõ óðîâíÿõ àáñòðàêòíîãî îïèñàíèÿ ñ ó÷åòîì âçàèìîñâÿçè èõ ñîñòàâëÿþùèõ: ëàíäøàôòíûõ êîìïëåêñîâ (ÏÒÊ
èëè áèîòîïîâ), ãèäðîëîãè÷åñêèõ, ãèäðîáèîëîãè÷åñêèõ è ãèäðîõèìè÷åñêèõ õàðàêòåðèñòèê. Â õîäå èññëåäîâàíèÿ âûÿñíåíî ÷òî ðåêðåàöèîííàÿ
íàãðóçêà íà îçåðî Ñâèòÿçü ïîñòîÿííî ðàñòåò è ñîîòâåòñòâåííî íåãàòèâíî âëèÿåò íà åãî ýêîëîãè÷åñêîå ñîñòîÿíèå. Òàêæå âûÿâëåíî, ÷òî
çàðàñòàíèå àêâàòîðèè âåðõîâüÿ Êèåâñêîãî âîäîõðàíèëèùà âûñøåé âîäíîé ðàñòèòåëüíîñòüþ òàæå óâåëè÷èâàåòñÿ, ÷òî â ñâîþ î÷åðåäü îñëàáëÿåò
ýôôåêòèâíîñòü âîäîõðàíèëèùà äëÿ íóæä âîäîïîòðåáëåíèÿ.
Êëþ÷îâûå ñëîâà: ÄÇÇ— äèñòàíöèéíîå çîíäèðîâàíèå Çåìëè, ãåîìîíèòîðèíã, ÏÒÊ — ïðèðîäíî òåððèòîðèàëüíûå êîìïëåêñû, âîäíàÿ
ðàñòèòåëüíîñòü, êà÷åñòâî âîäû, âîäîïîòðåáëåíèå, âîäîñíàáæåíèå

ÌETHODS FOR EVALUATING THE ECOLOGICAL CONDITION OF FRESHWATER OBJECTS BASED ON SPACE
GEOMONITORING AND STATISTICAL CRITERIA WITH VIRTUAL STANDARDS (RATIONALE AND TESTING)
A. D. Fedorovsky, A. V. Khizhnyak, O. V. Tomchenko, A. Y. Porushkevych, L. V. Pidgorodetska
Scientific Centre for Aerospace Research of the Earth, National Academy of Sciences of Ukraine, Kyiv, Ukraine. 55B, O. Gonchar st., Kyiv, Ukraine,
01054
The article substantiates the method of assessing the ecological status of freshwater reservoirs using space geomonitoring and statistical criteria with
several standards simultaneously, each of which represents the level of technogenic or anthropogenic load. To achieve this, the probabilities of the
affiliation of their informative features to the informative features of each standard are calculated for each studied object (reservoir). The result is a
quantitative estimation of the load, which is given in relative units or points. The approbation of the offered method for research of the changes in
ecological conditions of reservoirs is done over the Kyiv Reservoir and lake Svityaz.
During the study of the method, the correspondence of the obtained results using the statistical criterion to the real estimates of recreational load made
by the method of multi-criteria optimization (MCO) and method of analysis of hierarchies (MAH) was determined. For this purpose, the correlation
coefficient between the obtained result and recreational load, as well as the results of assessments based on MKO and MAH for the respective years
was calculated, which averaged 0.8, which is quite acceptable for practical assessments of water ecosystem load. It was determined that water bodies
are complex systems and their analysis takes place at different levels of abstractions, taking into account the relationship of their components:
landscape complexes (LC), hydrological, hydrobiological and hydrochemical characteristics. The study found that the recreational load on Lake
Svityaz is constantly increasing and has negative impact on its ecological condition. It was also found that the overgrowing of the upper springhead
of the Kyiv Reservoir with higher aquatic vegetation is also currently increasing, which weakens the efficiency of the reservoir for purposes of water
consumption.
Keywords: RS — remote sensing, geomonitoring, NTC — natural territorial complexes, aquatic vegetation, water quality, water consumption, water
supply
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