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Ïîñòàíîâêà ïðîáëåìè. Ñ³âåðñüêèé Äîíåöü º
îäí³ºþ ç íàéá³ëüø çàáðóäíåíèõ ð³÷îê Óêðà¿íè –
³íäåêñ çàáðóäíåííÿ âîäè (²ÇÂ) çì³íþºòüñÿ çà éîãî
òå÷³ºþ â³ä ²V (çàáðóäíåíà) äî V (áðóäíà) [8]. Äî-
òåïåð íå áóëî ïîáóäîâàíî æîäíî¿ ãåî³íôîðìàö³é-
íî¿ åêîëîã³÷íî¿ ìîäåë³ ñó÷àñíîãî ñòàíó ïîâåðõíå-
âèõ âîä ð. Ñ³âåðñüêèé Äîíåöü. Îäíàê ó öüîìó º
íàãàëüíà ïîòðåáà, îñê³ëüêè äëÿ ïðèéíÿòòÿ ð³øåíü
ùîäî âèáîðó ìåòîä³â òà îá’ºì³â î÷èùåííÿ ïîâåðõ-
íåâèõ âîä çàçíà÷åíîãî ã³äðîëîã³÷íîãî îá’ºêòà íå-
îáõ³äíî ìàòè äåòàëüíó ãðàô³÷íó ³íôîðìàö³þ ïðî
äæåðåëà çàáðóäíåííÿ ð³÷êè òà ê³ëüê³ñòü íåáåçïå÷-
íèõ ðå÷îâèíè, ùî ïîòðàïëÿþòü ó ¿¿ àêâàòîð³þ.

Àíàë³ç îñòàíí³õ äîñë³äæåíü. Ìåòîäèêó çàñòî-
ñóâàííÿ Ã²Ñ â ã³äðîåêîëîã³¿ ÿñêðàâî âèñâ³òëåíî ó
ïðàöÿõ Ò.Ä. Ç³í÷åíêî, Â.Ê. Øèò³êîâà, Ã.Ñ. Ðîçåí-
áåðãà, Å.Ì. ×åìáàð³ñîâà, Ò.Þ. Ëºñí³êà, À.Ã. ²âà-
íåíêà [3–5, 7, 9, 10] Äåòàëüí³ ã³äðîëîã³÷í³ òà
ã³äðîõ³ì³÷í³ äàí³ ùîäî ð. Ñ³âåðñüêèé Äîíåöü íà-
âåäåíî ó ïóáë³êàö³ÿõ Â.². Âèøíåâñüêîãî òà ².Â. Ñà-
ðàòîâà [1, 8].

Ìåòà ñòàòò³ – îïèñàòè ãåî³íôîðìàö³éíó åêî-
ëîã³÷íó ìîäåëü ñòàíó ïîâåðõíåâèõ âîä ð. Ñ³âåð-
ñüêèé Äîíåöü ó ìåæàõ äâîõ òðàíñêîðäîííèõ îá-
ëàñòåé Óêðà¿íè – Õàðê³âñüêî¿ (ð³÷êà ïî÷èíàºòüñÿ
â ìåæàõ Áºëãîðîäñüêî¿ îáë., Ðîñ³ÿ) òà Ëóãàíñüêî¿
(âïàäàº â ð. Äîí, Ðîñòîâñüêà îáë., Ðîñ³ÿ), âèä³ëè-
òè òèïè òåõíîãåííèõ ñèñòåì, ÿê³ âïëèâàþòü íà
åêîëîã³÷íèé ñòàí ïîâåðõíåâèõ âîä, ïðîâåñòè
ðàéîíóâàííÿ ïðèáåðåæíèõ òåðèòîð³é çà êðè-
òåð³ºì ãîñòðîòè ã³äðîåêîëîã³÷íî¿ ñèòóàö³¿ òà ñòâî-
ðèòè êàðòîãðàìè â³äñîòêîâîãî â³äíîøåííÿ êîìïî-
íåíò³â-çàáðóäíþâà÷³â çà äîïîìîãîþ ïðîãðàìíîãî
ïðîäóêòó ArcGIS ArcMap 10.

Âèêëàä îñíîâíîãî ìàòåð³àëó. Ä³ëÿíêà ð³÷êîâî¿
äîëèíè Ñ³âåðñüêîãî Ä³íöÿ ìàº äîâîë³ ³íòåíñèâíå
òåõíîãåííå íàâàíòàæåííÿ â ìåæàõ Õàðê³âñüêî¿
îáë. (òàáë. 1). Òóò ³ñíóþòü òàê³ òèïè òåõíîãåííèõ

ñèñòåì: ïðîìèñëîâèé, ì³ñüêèé, âîäîãîñïîäàð-
ñüêèé, ñ³ëüñüêîãîñïîäàðñüêèé (çåìëåðîáñüêèé òà
òâàðèííèöüêèé ï³äòèïè), åíåðãåòè÷íèé (òåïëî-
åíåðãåòè÷íèé ï³äòèï), òðàíñïîðòíèé (çàë³çíè÷íèé
òà àâòîäîðîæí³é ï³äòèïè), ðåêðåàö³éíèé [1, 2, 8].

Ó ðàéîí³ ð. Ñ³âåðñüêèé Äîíåöü â ìåæàõ Õàð-
ê³âùèíè ðîçòàøîâàí³ 23 ïðîìèñëîâ³ ï³äïðèºìñòâà
(7 – õàð÷îâî¿ ïðîìèñëîâîñò³, 8 – ìàøèíîáóä³-
âåëüíèõ, 3 – ç åíåðãåòèêè, 3 – áóä³âåëüí³, 1 –
ïàïåðîâî¿ ïðîìèñëîâîñò³, 1 – äåðåâîîáðîáíî¿ ïðî-
ìèñëîâîñò³) [2, 6].

Íàé³íòåíñèâí³øèì º òåõíîãåííå íàâàíòàæåí-
íÿ ä³ëÿíêè ð³÷êîâî¿ äîëèíè Ñ³âåðñüêîãî Ä³íöÿ â
Ëóãàíñüê³é îáë. (òàáë. 2). Òóò ðîçâèíóò³ òèïè òåõ-
íîãåííèõ ñèñòåì: ì³ñüêèé; ïðîìèñëîâèé, õ³ì³÷íèé
ï³äòèï, âîäîãîñïîäàðñüêèé, ³ðèãàö³éíèé ï³äòèï;
åíåðãåòè÷íèé, òåïëîåíåðãåòè÷íèé ï³äòèï; ã³ðíè-
÷îäîáóâíèé, øàõòíèé ï³äòèï; òðàíñïîðòíèé, çà-
ë³çíè÷íèé, àâòîäîðîæí³é ï³äòèïè;  ðåêðåàö³éíèé
[1, 2, 8].

Ó ðàéîí³ ð. Ñ³âåðñüêèé Äîíåöü ó ìåæàõ Ëó-
ãàíùèíè ðîçòàøîâàí³ 80 ïðîìèñëîâèõ ï³ä-
ïðèºìñòâ (25 – õ³ì³÷íî¿ ïðîìèñëîâîñò³, 10 – õàð-
÷îâî¿ ïðîìèñëîâîñò³, 2 – äåðåâîîáðîáí³, 8 –
âèäîáóâí³, 16 – ìàøèíîáóä³âåëüí³, 2 – ìåòà-
ëóðã³éí³, 1 – ïàïåðîâî¿ ïðîìèñëîâîñò³, 1 – ôàð-
ìàöåâòè÷íå, 10 – áóä³âåëüí³, 3 – ëåãêî¿ ïðîìèñ-
ëîâîñò³, 2 – åíåðãåòè÷í³) [2, 6].

Äëÿ ñòâîðåííÿ ãåî³íôîðìàö³éíî¿ åêîëîã³÷íî¿
ìîäåë³ ñòàíó ïîâåðõíåâèõ âîä ð. Ñ³âåðñüêèé Äî-
íåöü áóëî ïðîâåäåíî òàê³ ðîáîòè.

1. Ï³äãîòîâêà ñòàòèñòè÷íèõ ìàòåð³àë³â òà
îöèôðîâêà ðàñòðîâèõ äàíèõ. Ñïî÷àòêó áóëà ç³áðàíà
âñÿ äîñòóïíà ñó÷àñíà ³íôîðìàö³ÿ ïðî ñêèäàííÿ
ñò³÷íèõ âîä â àêâàòîð³þ Ñ³âåðñüêîãî Ä³íöÿ, ç’ÿñî-
âàíî, ÿê³ ï³äïðèºìñòâà º íàéá³ëüøèìè ïîñòà÷àëü-
íèêàìè çàáðóäíþâàëüíèõ ðå÷îâèí, îïðàöüîâàíî
çâ³òè ïðîâ³äíèõ íàóêîâèõ îðãàí³çàö³é òà ïðîåêò-

ГЕОІНФОРМАЦІЙНІ АСПЕКТИ ПРИРОДОКОРИСТУВАННЯ
ÓÄÊ 502.51(28)

ÃÅÎ²ÍÔÎÐÌÀÖ²ÉÍÀ ÅÊÎËÎÃ²×ÍÀ ÌÎÄÅËÜ

ÑÓ×ÀÑÍÎÃÎ ÑÒÀÍÓ ÏÎÂÅÐÕÍÅÂÈÕ ÂÎÄ Ð. Ñ²ÂÅÐÑÜÊÈÉ ÄÎÍÅÖÜ

Ï.Â. Æèðíîâ

Äåðæàâíå ï³äïðèºìñòâî “Íàóêîâî-äîñë³äíèé òà ïðîåêòíèé ³íñòèòóò  ì³ñòîáóäóâàííÿ”,
áóëüâ. Ëåñ³ Óêðà¿íêè, 26À, Êè¿â 01133, Óêðà¿íà, e-mail: passazh@i.ua

Ïðîàíàë³çîâàíî ã³äðîåêîëîã³÷íèé ñòàí ïîâåðõíåâèõ âîä ð. Ñ³âåðñüêèé Äîíåöü ó ìåæàõ äâîõ òðàíñêîðäîííèõ
îáëàñòåé Óêðà¿íè – Õàðê³âñüêî¿  òà Ëóãàíñüêî¿. Âèä³ëåíî òèïè òåõíîãåííèõ ñèñòåì, ÿê³ âïëèâàþòü íà åêîëîã³÷-
íèé ñòàí ïîâåðõíåâèõ âîä. Ïîáóäîâàíî ãåî³íôîðìàö³éíó ìîäåëü öüîãî ñòàíó. Çä³éñíåíî ðàéîíóâàííÿ ïðèáå-
ðåæíèõ òåðèòîð³é çà êðèòåð³ºì ãîñòðîòè ã³äðîåêîëîã³÷íî¿ ñèòóàö³¿.

Êëþ÷îâ³ ñëîâà: ãåî³íôîðìàö³éíà ìîäåëü, ã³äðîåêîëîã³÷íèé ñòàí, çàáðóäíþâàëüí³ ðå÷îâèíè, òåõíîãåíí³ ñèñòå-
ìè, ã³äðîåêîëîã³÷íà ñèòóàö³ÿ.



71ISSN 1684-2189    ÃÅÎ²ÍÔÎÐÌÀÒÈÊÀ, 2015, ¹ 1 (53)

© Ï.Â. Æèðíîâ

íèõ ³íñòèòóò³â, ÿê³ âèâ÷àëè ã³äðîåêîëîã³÷íèé ñòàí
ïîâåðõíåâèõ âîä ð³÷êè. Íàñòóïíèé êðîê – îöèô-
ðóâàííÿ ðàñòðîâèõ ìàòåð³àë³â ³ çàïîâíåííÿ àòðèáó-
òèâíèõ áàç äàíèõ â³äïîâ³äíèõ òåìàòè÷íèõ øåéï-
ôàéë³â [4, 5]. Îñíîâîþ ñëóãóâàëè òîïîãðàô³÷í³
êàðòè Õàðê³âñüêî¿ òà Ëóãàíñüêî¿ îáëàñòåé ìàñøòà-
áó 1 : 100 000, ç ÿêèõ áóëè îöèôðîâàí³ ãåîìîðôî-
ëîã³÷í³ äàí³ ùîäî çàïëàâè òà ïåðøèõ íàäçàïëàâíèõ
òåðàñ ð. Ñ³âåðñüêèé Äîíåöü (ïîáóäîâàíî ã³ïñîìåò-
ðè÷íó ìîäåëü ðåëüºôó), îêîíòóðåíî íàñåëåí³ ïóíê-
òè, â ìåæàõ ÿêèõ òå÷å ð³÷êà, ïîçíà÷åíî çàë³çíè÷í³

òà àâòîìîá³ëüí³ äîðîãè, îöèôðîâàíî àêâàòîð³þ
ð³÷êè, ç’ÿñîâàíî ì³ñöåðîçòàøóâàííÿ óñ³õ ïðîìèñ-
ëîâèõ ï³äïðèºìñòâ, âèðîáíèöòâî ÿêèõ âïëèâàº íà
ñòàí ð³÷êîâî¿ åêîñèñòåìè, ñòâîðåíî êàòàëîã çàáðóä-
íþâàëüíèõ ðå÷îâèí ó ñêëàä³ ñò³÷íèõ âîä â³ä
ì³ñüêèõ ï³äïðèºìñòâ. Íàñòóïíèé êðîê – ñòâîðåí-
íÿ àòðèáóòèâíî¿ áàçè äàíèõ â³äïîâ³äíèõ òåìàòè÷-
íèõ øåéï-ôàéë³â – ³íôîðìàö³þ âçÿòî ç óñ³õ îï-
ðàöüîâàíèõ íàóêîâèõ äæåðåë ³ ïðîåêòíèõ
ìàòåð³àë³â [1, 2, 6, 7, 8].

2. Ñòâîðåííÿ íàêîïè÷óâàëüíèõ ä³àãðàì â³äñîò-
êîâîãî â³äíîøåííÿ îñíîâíèõ êîìïîíåíò³â-çàáðóä-
íþâà÷³â ð. Ñ³âåðñüêèé Äîíåöü. Äëÿ ñòâîðåííÿ ä³à-
ãðàì áóäóâàëè àòðèáóòèâí³ òàáëèö³ äàíèõ íà
îñíîâ³ ³íôîðìàö³¿ ïðî ñêèäè ó ïîâåðõíåâ³ âîäè
ð³÷êè çàáðóäíþâàëüíèõ ðå÷îâèí ó ñêëàä³ ñò³÷íèõ
âîä ó ìåæàõ Õàðê³âñüêî¿ òà Ëóãàíñüêî¿ îáëàñòåé
çà 2012 ð. [2, 6]. Íàäàë³ ó âëàñòèâîñòÿõ â³äïîâ³ä-
íîãî øåéï-ôàéëó áóëî âèáðàíî îïö³þ ïîáóäîâè
“ä³àãðàìà ç íàêîïè÷åííÿì”, äå ïðîïèñàí³
â³äïîâ³äí³ ïîëÿ ç ê³ëüê³ñíèì çàáðóäíåííÿì. Íà
ï³äñòàâ³  öèõ ðîçðàõóíê³â â àâòîìàòèçîâàí³é ñè-
ñòåì³ ArcGIS ArcMap 10.0 âäàëîñÿ ïîáóäóâàòè
â³äïîâ³äíó ä³àãðàìó, íà ÿê³é ãðàô³÷íî â³äîáðàæåí³
íàéá³ëüø³ çà îáñÿãàìè çàáðóäíþâàëüí³ ðå÷îâèíè
â àêâàòîð³¿ Ñ³âåðñüêîãî Ä³íöÿ. Äîäàòêîâî áóëî
ñòâîðåíî ïîëå “other”, äå ïîêàçàíî ñóìàðíó
ê³ëüê³ñòü çàáðóäíþâàëüíèõ ðå÷îâèí, îáñÿã ÿêèõ
íå ïåðåâèùóº 10 òèñ. ò/ð³ê [4, 10].

3. Ðàéîíóâàííÿ ïðèáåðåæíèõ òåðèòîð³é çà êðè-
òåð³ºì ãîñòðîòè ã³äðîåêîëîã³÷íî¿ ñèòóàö³¿. Ñòâî-
ðåíî ïîë³ãîíàëüíèé øåéï-ôàéë, ÿêèé â³äîáðàçèâ
ðàíæóâàííÿ ïðèáåðåæíèõ òåðèòîð³é çà ãîñòðîòîþ
ã³äðîåêîëîã³÷íî¿ ñèòóàö³¿. Ã³äðîåêîëîã³÷íà ñèòóà-
ö³ÿ – öå ïðîñòîðîâî-÷àñîâå ïîºäíàííÿ ð³çíèõ, ó
òîìó ÷èñë³ ïîçèòèâíèõ ³ íåãàòèâíèõ, ç ïîçèö³¿
ïðîæèâàííÿ ³ ñòàíó ëþäèíè ã³äðîëîã³÷íèõ óìîâ ³
ôàêòîð³â, ùî ñòâîðþþòü ïåâíó ã³äðîåêîëîã³÷íó
îáñòàíîâêó íà òåðèòîð³¿ ð³çíîãî ñòóïåíÿ áëàãîïî-
ëó÷÷ÿ àáî íåáëàãîïîëó÷÷ÿ [1, 8]. Ï³ä ã³äðîåêîëî-
ã³÷íîþ îáñòàíîâêîþ ðîçóì³ºìî êîíêðåòíèé ñòàí
ã³äðîëîã³÷íîãî ñåðåäîâèùà, çóìîâëåíèé âçàºìî-
ä³ºþ ïîâåðõíåâèõ âîä ³ ãîñïîäàðñüêî¿ ä³ÿëüíîñò³
ëþäèíè. Çà êðèòåð³ºì ãîñòðîòè ã³äðîåêîëîã³÷íèõ
ñèòóàö³é âèä³ëåíî òàê³ ¿õ ð³âí³:
à) çàäîâ³ëüíèé – ÷åðåç â³äñóòí³ñòü ïðÿìîãî àáî íå-

ïðÿìîãî àíòðîïîãåííîãî âïëèâó âñ³ ïîêàçíèêè
âëàñòèâîñòåé ã³äðîåêîñèñòåìè íå çì³íþþòüñÿ;

á) êîíôë³êòíèé – ñïîñòåð³ãàþòüñÿ íåçíà÷í³ â
ïðîñòîð³ ³ ÷àñ³ çì³íè â ã³äðîåêîñèñòåì³, â òîìó
÷èñë³ â ñåðåäîâèùå- ³ ðåñóðñîâ³äíîâëþâàíèõ
âëàñòèâîñòÿõ, ùî âåäå äî ïîð³âíÿíî íåâåëèêî¿
ïåðåáóäîâè ñòðóêòóðè ã³äðîåêîñèñòåìè ³
â³äíîâëåííÿ â ðåçóëüòàò³ ïðîöåñ³â ñàìîðåãó-
ëÿö³¿ ïðèðîäíîãî êîìïëåêñó àáî ïðîâåäåííÿ
íåñêëàäíèõ ïðèðîäîîõîðîííèõ çàõîä³â;

â) íàïðóæåíèé – íåãàòèâí³ çì³íè â îêðåìèõ êîì-
ïîíåíòàõ ã³äðîåêîñèñòåìè, ùî âåäå äî ïîðó-

Òàáëèöÿ 1. ²íôîðìàö³ÿ ïðî ñêèäàííÿ ó ïîâåðõíåâ³ âîäè
ð. Ñ³âåðñüêèé Äîíåöü çàáðóäíþâàëüíèõ ðå÷îâèí ó ñêëàä³
ñò³÷íèõ âîä ó ìåæàõ Õàðê³âñüêî¿ îáë. çà 2012 ð. [6]

Òàáëèöÿ 2. ²íôîðìàö³ÿ ïðî ñêèäàííÿ ó ïîâåðõíåâ³ âîäè
ð. Ñ³âåðñüêèé Äîíåöü çàáðóäíþâàëüíèõ ðå÷îâèí ó ñêëàä³
ñò³÷íèõ âîä ó ìåæàõ Ëóãàíñüêî¿ îáë. çà 2012 ð. [6]

Забруднювальні речовини Кількість, т 

Магній 102,3 

Нітрати 2,6 

Сульфати 204 300 
Хлориди 60 000 

ХПК 21 500 
Кальцій 88,8 
Фосфати 1,6 

БПК 3 

Інші 1,5 

Забруднювальні речовини Кількість 

БСК 5700 

Нафтопродукти 179,1 

Завислі речовини 8700 

Сухий залишок 688 800 

Сульфати 215 800 

Хлориди 106 900 

Нітрати 11 700 

СПАР 76,7 

Залізо 158,2 

Цинк 12,6 

Нікель 6,4 

Алюміній 8,1 

Магній 14,82 

Манган 11,84 

Фтор 6,4 

ХСК 17 500 

Кальцій 3438 

Натрій 46,19 

Фосфати 1286 

Інші 9,2 
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øåííÿ àáî äåãðàäàö³¿ îêðåìèõ ã³äðîðåñóðñ³â ³,
â äåÿêèõ âèïàäêàõ, äî ïîã³ðøåííÿ óìîâ ïðî-
æèâàííÿ íàñåëåííÿ; â ðàç³ äîòðèìàííÿ ïðèðî-
äîîõîðîííèõ çàõîä³â íàïðóæåí³ñòü ã³äðîåêî-
ëîã³÷íî¿ ñèòóàö³¿, ÿê ïðàâèëî, ñïàäàº;

ã) êðèòè÷íèé – çíà÷í³ ³ ñëàáîêîìïåíñîâàí³ çì³íè
ã³äðîåêîñèñòåìè – øâèäêî íàðîñòàº çàãðîçà
âèñíàæåííÿ àáî âòðàòè ã³äðîðåñóðñ³â (ó òîìó
÷èñë³ á³îëîã³÷íîãî ð³çíîìàí³òòÿ), óí³êàëüíèõ
ã³äðîëîã³÷íèõ îá’ºêò³â, ñïîñòåð³ãàºòüñÿ ñò³éêå
çðîñòàííÿ ê³ëüêîñò³  çàõâîðþâàíü ñåðåä íàñå-
ëåííÿ ÷åðåç ð³çêå ïîã³ðøåííÿ ÿêîñò³ âîäè;

ä) êðèçîâèé – íàáëèæàºòüñÿ äî êàòàñòðîô³÷íî¿ –
â ã³äðîåêîñèñòåì³ âèíèêàþòü äóæå çíà÷í³ ³,
ïðàêòè÷íî, ñëàáîêîìïåíñîâàí³ çì³íè, â³äáó-
âàºòüñÿ ïîâíå âèñíàæåííÿ ã³äðîðåñóðñ³â ³
ð³çêî ïîã³ðøóºòüñÿ ñòàí çäîðîâ’ÿ íàñåëåííÿ;

å) êàòàñòðîô³÷íèé – ãëèáîê³ ³ ÷àñòî íåîáîðîòí³
çì³íè åêîëîã³÷íîãî ñòàíó ïîâåðõíåâèõ âîä, çàãè-
áåëü á³îòè ³ ð³çêå ïîã³ðøåííÿ óìîâ ïðîæèâàííÿ
íàñåëåííÿ, ñïðè÷èíåí³ ïåðåäóñ³ì â³äñóòí³ñòþ
âîäè, ïðèäàòíî¿ äëÿ æèòòºä³ÿëüíîñò³, áàãàòîðàçî-
âèì ïåðåâèùåííÿì àíòðîïîãåííèõ íàâàíòàæåíü
íà ã³äðîåêîñèñòåìó ðåã³îíó [1, 4, 8, 9].
Âèñíîâêè. Çã³äíî ç àíàë³çîì ñòàíó ïîâåðõíåâèõ

âîä ó ìåæàõ çàïëàâè ð. Ñ³âåðñüêèé Äîíåöü Õàðê³â-
ñüêî¿ (¿¿ ïî÷àòîê íà òåðèòîð³¿ Óêðà¿íè) òà Ëóãàíñüêî¿
(âèõ³ä ¿¿ ç òåðèòîð³¿ Óêðà¿íè) îáëàñòåé, ìîæíà ñòâåð-
äæóâàòè, ùî âíàñë³äîê ñèëüíîãî òåõíîãåííîãî íà-
âàíòàæåííÿ â îñòàíí³é àäì³í³ñòðàòèâíî-òåðèòîð³-
àëüí³é îäèíèö³ ð³âåíü ã³äðîåêîëîã³÷íî¿ ñèòóàö³¿
ð³÷êè º êàòàñòðîô³÷íèì. Ç³ ñò³÷íèìè âîäàìè â ìå-
æàõ Ëóãàíùèíè â àêâàòîð³þ Ñ³âåðñüêîãî Ä³íöÿ ó
äåñÿòêè ðàç³â á³ëüøå ïîòðàïëÿþòü ñïîëóêè àëþì³-
í³þ, çàë³çà, ìàãí³þ, ì³ä³, íàôòîïðîäóêò³â, í³êåëþ,
ÑÏÀÂ, öèíêó, õðîìó, ôîñôàò³â, í³æ ó ìåæàõ Õàð-
ê³âñüêî¿ îáë. (ðèñ. 1, 2). Ï³äâèùåí³ çíà÷åííÿ ìàþòü
ïîêàçíèêè àçîòó àìîí³éíîãî, í³òðàò³â, í³òðèò³â,
ðòóò³, õëîðèä³â, êàëüö³þ, ÁÏÊ. Íà â³äì³íó â³ä ðå-
çóëüòàò³â ã³äðîõ³ì³÷íîãî àíàë³çó ïðîá âîäè ó ìåæàõ
Õàðê³âùèíè, â ìåæàõ Ëóãàíñüêî¿ îáë. ó ïîâåðõíå-
âèõ âîäàõ ð. Ñ³âåðñüêèé Äîíåöü ç’ÿâëÿþòüñÿ òàê³
íåáåçïå÷í³ ðå÷îâèíè òà ñïîëóêè, ÿê ôåíîëè, ðòóòü,
àí³ë³í, âàíàä³é, á³ñìóò, îëîâî, ñâèíåöü, ñòèá³é,
êàäì³é, ìîë³áäåí, àðñåí, ôòîð, ôîðìàëüäåã³äè, ö³à-
í³äè òà ðîäàí³äè. Ãåî³íôîðìàö³éíà ã³äðîåêîëîã³÷íà
ìîäåëü ïîâåðõíåâèõ âîä â³äîáðàæóº ñï³ââ³äíîøåí-
íÿ âì³ñòó çàáðóäíþâàëüíèõ ðå÷îâèí ó ìåæàõ öèõ
îáëàñòåé – ë³í³éêà çàáðóäíþâà÷³â ðîçøèðþºòüñÿ
âòðè÷³ â ìåæàõ Ëóãàíùèíè ïîð³âíÿíî ç Õàðê³â-
ñüêîþ îáë. Òå ñàìå â³äîáðàæóº ³ ðàéîíóâàííÿ ïðè-
áåðåæíèõ òåðèòîð³é çà êðèòåð³ºì ãîñòðîòè ã³äðîåêî-
ëîã³÷íî¿ ñèòóàö³¿: ó Õàðê³âñüê³é îáë. (ðèñ. 1)
âèä³ëåíî ëèøå êîíôë³êòí³ òà íàïðóæåí³ ñòàíè ã³äðî-
åêîñèñòåì ³ â ðàç³ ïðîâåäåííÿ ïðèðîäîîõîðîííèõ
çàõîä³â ñòàí ïîâåðõíåâèõ âîä ìîæëèâî ïîâåðíóòè
äî êàòåãîð³¿ çàäîâ³ëüíèõ; ó ìåæàõ Ëóãàíñüêî¿ îáë.
(ðèñ. 2) ö³ çì³íè ìàþòü íåîáîðîòíèé õàðàêòåð – òóò

âèä³ëåíî ëèøå òåðèòîð³¿ ç êðèçîâèì òà êàòàñòðîô³÷-
íèì ð³âíÿìè ã³äðîåêîëîã³÷íî¿ ñèòóàö³¿.

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü. Ïðåäñòàâ-
ëåíà ãåî³íôîðìàö³éíà åêîëîã³÷íà ìîäåëü ñó÷àñíî-
ãî ñòàíó ïîâåðõíåâèõ âîä ð. Ñ³âåðñüêèé Äîíåöü º
ïåðøîþ ñïðîáîþ ïîêàçàòè îñíîâí³ äæåðåëà çà-
áðóäíåííÿ òà âñòàíîâèòè ê³ëüê³ñòü çàáðóäíþâàëü-
íèõ ðå÷îâèí, ùî ïîòðàïëÿþòü â àêâàòîð³þ ã³äðî-
ëîã³÷íîãî îá’ºêòà, ïðîòå öÿ ãåî³íôîðìàö³éíà
ìîäåëü ïîòðåáóº âäîñêîíàëåííÿ. Íåîáõ³äíî ðîç-
ðîáèòè ãåî³íôîðìàö³éíó ìîäåëü íà îñíîâ³ ìåòî-
äèêè êîìá³íóâàííÿ îö³íîê ÿêîñò³ âîäè ç âèêîðè-
ñòàííÿì ã³äðîõ³ì³÷íèõ ³ ã³äðîá³îëîã³÷íèõ
ïîêàçíèê³â òà ³íòåãðàëüíî¿ îö³íêè ÿêîñò³ ã³äðî-
åêîñèñòåìè çà ñï³ââ³äíîøåííÿì âèä³â, ùî º
ñò³éêèìè àáî íåñò³éêèìè äî çàáðóäíåííÿ. Çàçíà-
÷åí³ íàóêîâ³ äîñë³äæåííÿ º îá’ºìíèìè òà ñêëàä-
íèìè, òîìó äî öüîãî ñë³ä çàëó÷àòè â÷åíèõ, ñïå-
ö³àë³çàö³ÿ ÿêèõ º ñóì³æíîþ ç ã³äðîåêîëîã³ºþ
(ì³êðîá³îëîã³ÿ, á³îõ³ì³ÿ, ðàä³îá³îëîã³ÿ, ã³äðîãåî-
ëîã³ÿ, ìàòåìàòè÷íèé àíàë³ç) [9, 10].
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ãåííûå ñèñòåìû, ãèäðîýêîëîãè÷åñêàÿ ñèòóàöèÿ.

GEOINFORMATICAL ECOLOGICAL MODEL OF THE MODERN STATE
OF THE SEVERSKY DONETS RIVER'S SURFACE WATERS

P.V. Zhyrnov

“Scientific and Researchable Urban Planning Institute”, state enterprise, 26a Lesya Ukrainka Blvd., Kyiv 01133,
Ukraine, e-mail: passazh@i.ua

Purpose. The purpose of the article is to describe environmental GIS model of the surface water of the Seversky Donets
River within  two cross-border regions of Kharkiv (the river originates in Belgorod region, Russia) and Luhansk (it flows
into the Don River, Rostov region, Russia); to identify technological system types affecting the ecological status of surface
waters; to conduct the Seversky Donets coastal areas zoning on the basis of the gravity of the environmental situation; to
create percentage polluting components cartograms using software ArcGIS ArcMap 10.
Design/methodology/approach. To determine the pollution degree of the Seversky Donets surface waters we applied
mathematical and hydrochemical methods. Statistical method were also widely used. To create polluting components
cartograms we applied geoinformation modeling, which are well descripted in scientific works of V.K. Shitikova,
G.S. Rosenberg and T.D. Zinchenko.
Findings. Analyzing the status of surface waters in the floodplain of the Seversky Donets River on the border line of
Kharkov and Luhansk regions, we can argue that the hydroecological situation is catastrophic due to strong anthropogenic
pressure in the last administrative subdivision. Unlike the results of the hydrochemical analysis of water samples from
Kharkiv region, in the  water area of Luhansk region such dangerous substances and compounds as phenols, mercury,
aniline, vanadium, bismuth, tin, lead, antimony, cadmium, molybdenum, arsenic, fluoride, formaldehyde, cyanide and
thiocyanate were found.  In Kharkiv region, only a conflict and stress state of the hydroecosystem was detected, when due
to environmental protection, the state of surface water may return to satisfactory category. In Luhansk region, however,
these changes are irreversible: only areas of a critical and catastrophic level of hydroecological situation were found there.
Practical value/implications. Results of the article have practical importance for improving the management of the water
sector in Kharkiv and Luhansk regions, through creating a system of regional hydroecological monitoring of water objects
and justification of measures for water resources protection. The author uses the obtained results in the research project
“Cross-boundary cooperation in «Slabozhaschina» and «Yaroslavovna» regions” (Scientific and research urban planning
institute, 2013). The methodology applied by the author to create hydroecological model of the Seversky Donets River
can be used for the environmental assessment of other water objects in Ukraine.

Keywords: GIS model, hydroecological state, pollutant, technological systems, hydroecological situation.
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