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Âñòóï. Ó çâ’ÿçêó ç³ çðîñòàííÿì çíà÷åííÿ
ï³äçåìíèõ âîä ó âîäîïîñòà÷àíí³ Óêðà¿íè âèíèêàº
íåîáõ³äí³ñòü ¿õ ïîñò³éíîãî ìîí³òîðèíãó, àíàë³çó
òà îö³íêè ã³äðîãåîëîã³÷íèõ ïðîöåñ³â, ïðîãíîçó
ìîæëèâèõ çì³í ï³äçåìíî¿ ã³äðîñôåðè. Âèâ÷åííÿ
òà ïðîãíîçóâàííÿ ðåæèìó ð³âí³â ï³äçåìíèõ âîä
çàéìàþòü ïðîâ³äíå ïîëîæåííÿ â êîìïëåêñ³ ã³äðî-
ãåîëîã³÷íèõ äîñë³äæåíü, îñê³ëüêè çà ¿õ äàíèìè
ìîæíà ê³ëüê³ñíî ñõàðàêòåðèçóâàòè ïðîöåñ ôîðìó-
âàííÿ ï³äçåìíèõ âîä ³ ïðîñë³äêóâàòè çì³íè ã³äðî-
ãåîëîã³÷íèõ óìîâ ó ÷àñ³, ùî äàº çìîãó îá´ðóíòó-
âàòè çàõîäè ùîäî âèêîðèñòàííÿ ï³äçåìíèõ âîä,
ïåðåäáà÷èòè ³ ñâîº÷àñíî âèÿâèòè íåãàòèâí³ ïðè-
ðîäí³ é òåõíîãåíí³ âïëèâè. Îá’ºêòîì äîñë³äæåíü
º çàêîíîì³ðíîñò³ ïðèðîäíîãî ðåæèìó ´ðóíòîâèõ
âîä, ìåòà äîñë³äæåíü – ñêëàäàííÿ äîâãîñòðîêîâî-
ãî ïðîãíîçó ïðèðîäíîãî ã³äðîãåîäèíàì³÷íîãî ðå-
æèìó íà îñíîâ³ âèêîðèñòàííÿ  ãåî³íôîðìàö³éíîãî
ï³äõîäó é óí³âåðñàëüíîãî àëãîðèòìó ïðîãíîçóâàí-
íÿ åêçîãåííèõ ãåîëîã³÷íèõ ïðîöåñ³â.

Â³äïîâ³äíî äî “Ïîëîæåííÿ ïðî äåðæàâíó ñèñ-
òåìó ìîí³òîðèíãó äîâê³ëëÿ”, ìîí³òîðèíã ï³äçåì-
íèõ âîä ó ö³ëîìó çä³éñíþº Ì³í³ñòåðñòâî åêîëîã³¿
òà ïðèðîäíèõ ðåñóðñ³â Óêðà¿íè. Çîêðåìà, ïðîãíîç
³ ìîí³òîðèíã ðåñóðñ³â, ð³âí³â ³ õ³ì³÷íîãî ñêëàäó
ï³äçåìíèõ âîä ïîêëàäåíî íà Äåðæàâíó ñëóæáó ãåî-
ëîã³¿ òà íàäð Óêðà¿íè. Áåçïîñåðåäíüî ìîí³òîðèíã
çà ñòàíîì ï³äçåìíèõ âîä ó Æèòîìèðñüê³é îáëàñò³
çä³éñíþº Æèòîìèðñüêà ãåîëîãîðîçâ³äóâàëüíà åêñ-
ïåäèö³ÿ.

Ï³äçåìí³ âîäè â³ä³ãðàþòü âàæëèâó ðîëü ó âî-
äîãîñïîäàðñüêîìó êîìïëåêñ³ Óêðà¿íè, íàñàìïåðåä
ÿê íàéíàä³éí³ø³ äæåðåëà äîáðîÿê³ñíî¿ ïèòíî¿ âîäè.
Çã³äíî ³ç ñòàòèñòè÷íèìè äàíèìè çà 2013 ð., íà òå-

ðèòîð³¿ Æèòîìèðñüêî¿ îáëàñò³ çàá³ð âîäè ç  ï³äçåì-
íèõ âîäîíîñíèõ ãîðèçîíò³â ñòàíîâèâ áëèçüêî
14,0 ìëí ì3, ùî äîð³âíþº 10 % çàãàëüíî¿ ê³ëüêîñò³.

Âèÿâëåííÿ, âèâ÷åííÿ òà îö³íêó ã³äðîãåîëîã³÷-
íèõ îá’ºêò³â çä³éñíþþòü ó äâà åòàïè. Íà ïåðøî-
ìó â ðåçóëüòàò³ ã³äðîãåîëîã³÷íîãî çí³ìàííÿ çàäà-
íîãî ïðèðîäíîãî ðåã³îíó àáî òåðèòîð³¿ âîäíèé
îá’ºêò âèÿâëÿþòü, âèâ÷àþòü éîãî ìåæ³ ³ âíóòð³ø-
íþ ñòðóêòóðó, îö³íþþòü ïðîñòîðîâ³ õàðàêòåðèñ-
òèêè. Âèâ÷åííÿ ðåæèìó ï³äçåìíèõ âîä íà öüîìó
åòàï³ òà îö³íêà òèì÷àñîâèõ õàðàêòåðèñòèê º ïîïå-
ðåäí³ìè. Ïîøóêîâ³ ³ ðîçâ³äóâàëüí³ ðîáîòè ïåðøî-
ãî åòàïó çàâåðøóþòüñÿ ðàçîâèìè õàðàêòåðèñòèêà-
ìè òà îö³íêàìè âîäíîãî îá’ºêòà. Âèâ÷åí³ñòü
âîäíèõ îá’ºêò³â íà ïåðøîìó åòàï³ äàº çìîãó äî-
ñë³äæóâàòè ¿õ íà äðóãîìó åòàï³ âåäåííÿ Äåðæàâ-
íîãî âîäíîãî êàäàñòðó (ÄÂÊ) ÿê ñèñòåìè ìîí³òî-
ðèíãó ï³äçåìíèõ âîä.

Ðîçð³çíÿþòü òðè ñòàä³¿ ã³äðîãåîëîã³÷íîãî ìî-
í³òîðèíãó:
- îö³íêà âèâ÷åíîñò³ îá’ºêòà, ðîçðîáêà ïðîãðàìè

ñïîñòåðåæåíü ³ ñòâîðåííÿ ìåðåæ³ ñïîñòåðåæåí-
íÿ;

- ðåãóëÿðí³ ñïîñòåðåæåííÿ çà ñòàíîì îá’ºêòà;
- îáðîáêà äàíèõ, îö³íêà ñòàíó âîäíîãî îá’ºêòà

çà ïîïåðåäí³é ïåð³îä òà îñòàíí³é ð³ê ñïîñòåðå-
æåíü ³ ñêëàäàííÿ ïðîãíîçó éîãî çì³í.
Ñòàä³ÿ îáðîáêè äàíèõ òà îö³íþâàííÿ ñòàíó

âîäíîãî îá’ºêòà öèêë³÷íî ïîâòîðþºòüñÿ, ³ ùîð³÷-
íî ¿¿ ðåçóëüòàòè âèêîðèñòîâóþòü äëÿ íîâîãî öèê-
ëó ìîí³òîðèíãó.

Ïðè ðîçì³ùåíí³ ïóíêò³â ñïîñòåðåæåíü çà
ï³äçåìíèìè âîäàìè íåîáõ³äíî âðàõîâóâàòè òàê³
îçíàêè ³ êðèòåð³¿:

ÓÄÊ 556.3:550.8
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Ðîçðîáëåíî ìåòîäîëîã³þ äîâãîñòðîêîâîãî ðåã³îíàëüíîãî ïðîãíîçóâàííÿ ïðèðîäíîãî ðåæèìó ́ ðóíòîâèõ âîä íà
îñíîâ³ ãåî³íôîðìàö³éíîãî ï³äõîäó. Äëÿ äîñë³äæóâàíî¿ òåðèòîð³¿ Æèòîìèðñüêî¿ îáëàñò³ ñòâîðåíî áàçó êàðòîãðà-
ô³÷íèõ ³ ôàêòîãðàô³÷íèõ äàíèõ, ÿê³ õàðàêòåðèçóþòü ïðèðîäíèé áàãàòîð³÷íèé ðåæèì ́ ðóíòîâèõ âîä. Âèä³ëåíî
ðàéîíè, äå ñë³ä î÷³êóâàòè îäíîçíà÷íèõ çì³í ð³âíÿ ́ ðóíòîâèõ âîä, íà îñíîâ³ Ã²Ñ-òåõíîëîã³é ³íôîðìàö³éíîãî òà
ïðîñòîðîâîãî àíàë³çó ç óðàõóâàííÿì ðîçì³ùåííÿ ãðóï ñâåðäëîâèí-àíàëîã³â òà ³ñíóþ÷èõ ñõåì ã³äðîãåîëîã³÷íîãî
ðàéîíóâàííÿ òåðèòîð³¿ Óêðà¿íè. Ðåçóëüòàòè ã³äðîãåîëîã³÷íîãî ìîí³òîðèíãó âèêîðèñòàíî ÿê âõ³äí³ äàí³ äëÿ ìî-
äåëþâàííÿ ³ ïðîãíîçóâàííÿ ïðîñòîðîâî-÷àñîâèõ òåíäåíö³é ï³äçåìíî¿ ã³äðîñôåðè, ùî ïîêàçàíî íà ïðèêëàä³
äîâãîñòðîêîâîãî ðåã³îíàëüíîãî ïðîãíîçó ì³íëèâîñò³ ð³âí³â ́ ðóíòîâèõ âîä äëÿ òåðèòîð³¿ Æèòîìèðñüêî¿ îáëàñò³.
Ðåçóëüòàòè äîñë³äæåíü º îñíîâîþ äëÿ ïîáóäîâè ãåî³íôîðìàö³éíî¿ ñèñòåìè ïðîãíîçóâàííÿ ðåæèìó ð³âí³â ́ ðóí-
òîâèõ âîä òà ¿¿ àäàïòàö³¿ äëÿ ³íøèõ òåðèòîð³é ïðè çáåðåæåíí³ çàïðîïîíîâàíî¿ ìåòîäîëîã³¿ äîñë³äæåíü.

Êëþ÷îâ³ ñëîâà: ã³äðîãåîëîã³÷íå ðàéîíóâàííÿ, ïðîñòîðîâèé àíàë³ç, ïðîãíîçóâàííÿ, ð³âåíü ́ ðóíòîâèõ âîä.
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- çîâí³øí³é âèãëÿä ëàíäøàôòó, ùî â³äîáðàæóº
ºäí³ñòü ïðèðîäíèõ âîä ³ âïëèâ êë³ìàòè÷íèõ,
ãåîìîðôîëîã³÷íèõ, ñîö³àëüíî-åêîíîì³÷íèõ ³
çàãàëüíèõ ô³çèêî-ãåîãðàô³÷íèõ ÷èííèê³â òà
óìîâ íà äèíàì³êó ñòàíó ï³äçåìíèõ âîä;

- ñòðóêòóðíî-ãåîëîã³÷í³ ³ òåêòîí³÷í³ îñîáëèâîñò³
ë³òîãåííî¿ îñíîâè, ÿê³ çóìîâëþþòü ôîðìóâàí-
íÿ, ðîçïîä³ë ³ äèíàì³êó ï³äçåìíèõ âîä ó ãåî-
ëîã³÷íîìó ïðîñòîð³;

- ã³äðîãåîëîã³÷í³ îçíàêè îðãàí³çàö³¿ íàâêîëèø-
íüîãî ñåðåäîâèùà, ³ºðàðõ³÷íó ñòðóêòóðó ³ çâ’ÿç-
êè ð³çíîðàíãîâèõ ï³äçåìíèõ âîäíèõ îá’ºêò³â.
Îö³íêà äèíàì³êè ñòàíó âîäíîãî îá’ºêòà äàº

çìîãó îòðèìàòè â³äîìîñò³, ùî õàðàêòåðèçóþòü:
- çàãàëüíèé áàëàíñ ï³äçåìíèõ âîä, ðåæèì ð³âíÿ,

ô³çè÷í³ ³ õ³ì³÷í³ ïîêàçíèêè;
- åêñïëóàòàö³éí³ çàïàñè ï³äçåìíèõ âîä, ¿õ

ÿê³ñòü, âïëèâ ³ñíóþ÷îãî âîäîâ³äáîðó ³ çàáåç-
ïå÷åí³ñòü â³äíîâëåííÿ çàïàñ³â (äæåðåëà ôîð-
ìóâàííÿ åêñïëóàòàö³éíèõ çàïàñ³â, ¿õ äèíàì³-
êó);

- óìîâè ³ äèíàì³êó çâ’ÿçêó ï³äçåìíèõ ³ ïîâåðõ-
íåâèõ âîä;

- ïîêàçíèêè ³ ñòóï³íü çàáðóäíåííÿ ï³äçåìíèõ
âîä.
Çàâäàííÿ ìåðåæ³ ìîí³òîðèíãó ï³äçåìíèõ âîä

íà òèïîâèõ ä³ëÿíêàõ òåõíîãåííî¿ ä³¿ òàê³:
- ñèñòåìàòè÷íå ñïîñòåðåæåííÿ ³ ñâîº÷àñíå âè-

ÿâëåííÿ âèñíàæåííÿ òà çàáðóäíåííÿ ï³äçåì-
íèõ âîä (îñîáëèâî öå ìàº çíà÷åííÿ íà ä³ëÿí-
êàõ âîäîçàáîð³â);

- îö³íêà ìàñøòàá³â ³ ñïðÿìîâàíîñò³ ã³äðîãåîäè-
íàì³÷íèõ ïðîöåñ³â ³ ñó÷àñíîãî çàáðóäíåííÿ
ï³äçåìíèõ âîä, âèâ÷åííÿ ðîçâèòêó çîíè çà-
áðóäíåííÿ ï³äçåìíèõ âîä ó ÷àñ³ òà çà ïëîùåþ;

- ïðîãíîç çì³íè ð³âí³â ³ ïðîöåñó çàáðóäíåííÿ
ï³äçåìíèõ âîä, âèâ÷åííÿ ðóõó çàáðóäíþâàëü-
íèõ ðå÷îâèí ó ï³äçåìíèõ âîäàõ ³ ï³äãîòîâêà
íà ö³é îñíîâ³ ïðîïîçèö³é ùîäî âîäîçàõèñíèõ
çàõîä³â;

- âèâ÷åííÿ ì³ãðàö³¿ çàáðóäíþâàëüíèõ ðå÷îâèí
ó ï³äçåìíèõ âîäàõ ³ âèçíà÷åííÿ ì³ãðàö³éíèõ
ïàðàìåòð³â çà ñïîñòåðåæåííÿìè äèíàì³êè çîíè
çàáðóäíåííÿ.
Íà öåé ÷àñ ³ñíóº áåçë³÷ ñó÷àñíèõ ìåòîä³â ìî-

í³òîðèíãó ï³äçåìíèõ âîä. Ó ðîçâèòîê ñèñòåìè ìî-
í³òîðèíãó çíà÷íèé âíåñîê çðîáèëè àâòîðè öèêëó
ðîá³ò “Íàóêîâ³ îñíîâè ôîðìóâàííÿ ðåñóðñ³â
ï³äçåìíèõ âîä ÿê äæåðåëà ÿê³ñíîãî âîäîïîñòà÷àí-
íÿ òà ðàö³îíàëüíîãî ãîñïîäàðñüêîãî âèêîðèñòàí-
íÿ” [9]. Ö³ äîñë³äíèêè óïåðøå ðîçðîáèëè òèï³çà-
ö³þ ã³äðîãåîëîã³÷íèõ óìîâ çà ñï³ââ³äíîøåííÿì
ïðèðîäíèõ ðåñóðñ³â, ï³äçåìíîãî ñòîêó ³ ï³äçåìíî-
ãî ñòîêó â ð³÷êè. Äîâåäåíî, ùî ï³äçåìíèé ñò³ê ó
ð³÷êè, çàëåæíî â³ä ñòóïåíÿ ðîç÷ëåíóâàííÿ ðåëüº-
ôó ³ ã³äðîãåîëîã³÷íèõ óìîâ, ìîæå ñòàíîâèòè ëèøå
÷àñòèíó çàãàëüíèõ ïðèðîäíèõ ðåñóðñ³â ï³äçåìíèõ
âîä. Ó ð³âíèííèõ ðàéîíàõ Ïîë³ññÿ îñíîâíà ÷àñòè-

íà öèõ ðåñóðñ³â íå ðîçâàíòàæóºòüñÿ â ð³÷êè, ³ òîìó
ã³äðîëîã³÷í³ ìåòîäè îö³íêè ñòîêó äàþòü çìîãó âè-
ÿâèòè ëèøå íåâåëèêó ÷àñòêó â³ä çàãàëüíèõ ïðè-
ðîäíèõ ðåñóðñ³â ï³äçåìíèõ âîä. Àâòîðè âñòàíîâè-
ëè, ùî ó ôîðìóâàíí³ âîäîîáì³íó â ñèñòåì³
âîäîíîñíèõ ãîðèçîíò³â ³ ðåñóðñ³â ï³äçåìíèõ âîä
îñíîâíó ðîëü â³ä³ãðàþòü ïðîöåñè âåðòèêàëüíîãî
âçàºìîçâ’ÿçêó âîäîíîñíèõ ãîðèçîíò³â ÷åðåç ñëà-
áîïðîíèêí³ øàðè ïîð³ä. Âèÿâëåííÿ öèõ çàêîíî-
ì³ðíîñòåé âîäîîáì³íó â ã³äðîãåîëîã³÷íèõ ñòðóê-
òóðàõ äàëî çìîãó âïåðøå âèêîíàòè ðàéîíóâàííÿ
òåðèòîð³¿ Óêðà¿íè çà óìîâàìè ôîðìóâàííÿ âîäî-
îáì³íó, îö³íèòè òåìïè âîäîîáì³íó ï³äçåìíèõ âîä
ñèñòåìè âîäîíîñíèõ ãîðèçîíò³â ç ïîâåðõíåâèìè
âîäàìè, ùî º îäíèì ³ç ïîêàçíèê³â çàõèùåíîñò³
â³ä çîâí³øí³õ çàáðóäíåíü. Àâòîðè òàêîæ ðîçãëÿ-
íóëè ï³äõîäè äî îö³íêè âïëèâó âîäîâ³äáîðó íà
íàâêîëèøíº ñåðåäîâèùå, îá÷èñëèëè åêñïëóà-
òàö³éí³ çàïàñè ï³äçåìíèõ âîä ìåòîäîì ìàòåìàòè÷-
íîãî ìîäåëþâàííÿ.

Êîìïëåêñíå âèêîðèñòàííÿ çàïðîïîíîâàíèõ
ìåòîä³â äàëî çìîãó çä³éñíèòè ðîçïîä³ëåíó îö³íêó
ïðèðîäíèõ ðåñóðñ³â ï³äçåìíèõ âîä ³ ï³äçåìíîãî
ñòîêó â îêðåìèõ ðåã³îíàõ Óêðà¿íè.

Ðåàë³çàö³ÿ äîâãîñòðîêîâîãî ïðîãíîçó ïðèðîä-
íîãî ðåæèìó ð³âí³â ï³äçåìíèõ âîä äëÿ ðåã³îíàëü-
íîãî ð³âíÿ. Ðåçóëüòàòè ìîí³òîðèíãîâèõ ñïîñòåðå-
æåíü º îñíîâîþ äëÿ ïîäàëüøîãî àíàë³çó ³
ïðîãíîçóâàííÿ ã³äðîãåîëîã³÷íîãî ðåæèìó äëÿ îê-
ðåìèõ îá’ºêò³â ³ òåðèòîð³é. Çîêðåìà, äëÿ Æèòî-
ìèðñüêî¿ îáëàñò³ ðåàë³çîâàíî äîâãîñòðîêîâèé
ïðîãíîç ïðèðîäíîãî ã³äðîãåîäèíàì³÷íîãî ðåæè-
ìó íà îñíîâ³ âèêîðèñòàííÿ  ãåî³íôîðìàö³éíîãî
ï³äõîäó é óí³âåðñàëüíîãî àëãîðèòìó ïðîãíîçó-
âàííÿ åêçîãåííèõ ãåîëîã³÷íèõ ïðîöåñ³â, çàïðî-
ïîíîâàíîãî Å.Ä. Êóçüìåíêîì (2007), ç óðàõóâàí-
íÿì ñó÷àñíèõ óÿâëåíü ïðî ìåõàí³çì ôîðìóâàííÿ
ïðèðîäíîãî ðåæèìó ð³âí³â ï³äçåìíèõ âîä [2].

Çàïðîïîíîâàíà ìåòîäîëîã³ÿ ïåðåäáà÷àº òàêó
ïîñë³äîâí³ñòü äîñë³äæåíü áàãàòîð³÷íèõ çàêîíîì³ðíî-
ñòåé ïðèðîäíîãî ðåæèìó: ñòâîðåííÿ ó Ã²Ñ-ñåðåäî-
âèù³ êàðòîãðàô³÷íèõ ìîäåëåé óìîâ ôîðìóâàííÿ
ðåæèìó òà ôàêòîãðàô³÷íèõ áàç äàíèõ ÷àñîâèõ
ðÿä³â ì³íëèâîñò³ ð³âí³â ³ ðåæèìîóòâîðþâàëüíèõ
÷èííèê³â; âèá³ð ðåïðåçåíòàòèâíèõ ã³äðîãåîëîã³÷-
íèõ ïóíêò³â äëÿ âèâ÷åííÿ òà ïðîãíîçóâàííÿ ïðè-
ðîäíîãî ã³äðîãåîäèíàì³÷íîãî ðåæèìó; àíàë³ç òå-
ðèòîð³àëüíî¿ ñèíõðîííîñò³ êîëèâàíü ð³âí³â ³
âèä³ëåííÿ ðàéîí³â ç îäíîð³äíèì ðåæèìîì ³ç âè-
êîðèñòàííÿì Ã²Ñ; âèçíà÷åííÿ çâ’ÿçê³â ðèòì³â áà-
ãàòîð³÷íî¿ ì³íëèâîñò³ ï³äçåìíèõ âîä òà ãîëîâíèõ
ðåæèìîóòâîðþâàëüíèõ ÷èííèê³â; ðîçðàõóíîê
³íòåãðàëüíèõ ïîêàçíèê³â, ïîáóäîâà ÷àñîâèõ ðÿä³â
³ òåðèòîð³àëüíèõ ãåî³íôîðìàö³éíèõ ìîäåëåé ïðî-
ãíîçíî¿ çàáåçïå÷åíîñò³ ð³âí³â.

ßê ïî÷àòêîâó ïðîñòîðîâó îñíîâó, ùî õàðàêòå-
ðèçóº ðåæèìîóòâîðþâàëüí³ óìîâè òåðèòîð³¿ äî-
ñë³äæóâàíîãî ðåã³îíó, âèáðàíî ñõåìó ðàéîíóâàííÿ
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çà óìîâàìè ôîðìóâàííÿ ´ðóíòîâèõ âîä (ðîçðîáëå-
íó â ÄÂ ÓêðÄÃÐ² ³ äîêëàäíî îïèñàíó â ðîáîòàõ
[7, 8]), â³äïîâ³äíî äî ãåîëîãî-ñòðóêòóðíîãî ïðèí-
öèïó ã³äðîãåîëîã³÷íîãî ðàéîíóâàííÿ, ÿêèé âðàõî-
âóº íåîäíîð³äí³ñòü çåìíî¿ êîðè çà ñêëàäîì ³ áóäî-
âîþ. Öåé âèä ðàéîíóâàííÿ áåçïîñåðåäíüî
âèêîðèñòîâóþòü äëÿ ðîáîòè ñëóæáè ìîí³òîðèíãó
ï³äçåìíèõ âîä, çîêðåìà äëÿ ñêëàäàííÿ ð³çíîãî ðîäó
ã³äðîãåîëîã³÷íèõ îö³íîê ³ ïðîãíîç³â. Â îñíîâó ö³º¿
ñõåìè ïîêëàäåíî âèä³ëåííÿ ðåã³îí³â, ùî îõîïëþ-
þòü íàéá³ëüø³ ãåîñòðóêòóðí³ îäèíèö³ – ã³äðîãåî-
ëîã³÷í³ ìàñèâè (áàñåéíè ïëàñòîâî-áëîêîâèõ ³
òð³ùèííî-æèëüíèõ âîä) ³ àðòåç³àíñüê³ áàñåéíè (áà-
ñåéíè ïëàñòîâèõ âîä). Äð³áí³øèìè òàêñîíîì³÷íè-
ìè îäèíèöÿìè º ã³äðîãåîëîã³÷í³ ðàéîíè – òåðèòî-
ð³àëüíî âèðàæåíà ÷àñòèíà áàñåéíó ï³äçåìíèõ âîä,
ÿêà õàðàêòåðèçóºòüñÿ ñïåöèô³÷íèì ïîºäíàííÿì
ãåîëîã³÷íî¿ áóäîâè, ðåëüºôó, êë³ìàòè÷íèõ, ã³äðî-
ëîã³÷íèõ ³ â ê³íöåâîìó ï³äñóìêó ã³äðîãåîëîã³÷íèõ
óìîâ [8]. Çàïðîïîíîâàíà ñõåìà ðàéîíóâàííÿ â ìå-
æàõ äîñë³äæóâàíî¿ òåðèòîð³¿ ïîêàçàíà íà ðèñ. 1.

Ç³ñòàâëåííÿ ñõåì ã³äðîãåîëîã³÷íîãî ðàéîíó-
âàííÿ çàñâ³ä÷óº ñóòòºâó íåâ³äïîâ³äí³ñòü êîíòóð³â
ðàéîí³â, âèä³ëåíèõ çà ð³çíèìè ïðèíöèïàìè, â ìå-
æàõ äîñë³äæóâàíèõ îáëàñòåé, ùî ï³äòâåðäæóºòüñÿ
³íôîðìàö³éíèì àíàë³çîì, ÿêèé ´ðóíòóºòüñÿ íà
âèêîðèñòàíí³ îñíîâíî¿ ôóíêö³¿ òåîð³¿ ³íôîðìàö³¿ –
åíòðîï³¿ [9]. Ãîëîâíèì çàñîáîì îö³íêè åíòðîï³¿
êàðòîãðàô³÷íèõ îá’ºêò³â º êîåô³ö³ºíò âçàºìíî¿
â³äïîâ³äíîñò³ Ê(ÀÂ).

Êîåô³ö³ºíò âçàºìíî¿ â³äïîâ³äíîñò³ àðåàë³â
ã³äðîãåîëîã³÷íèõ ðàéîí³â íà êàðòàõ À ³ Â, ïîáóäî-
âàíèõ çà ð³çíèìè ïðèíöèïàìè ðàéîíóâàííÿ, âè-
çíà÷àºòüñÿ çà ôîðìóëîþ

K(AB) = T(AB)/Å(ÀÂ),           (1.1)

äå Ò(ÀÂ) – ïîêàçíèê çìåíøåííÿ ñóìàðíî¿ íå-
îäíîð³äíîñò³ ïðîñòîðîâîãî ðîçïîä³ëó ïîêàçíèê³â
À ³ Â ïðè ¿õ ñóì³ùåíí³, ùî îïèñóºòüñÿ âèðàçîì

Ò(ÀÂ) = Å(À) + Å(Â) – Å(ÀÂ),      (1.2)

äå E(A) ³ E(B) – çíà÷åííÿ åíòðîï³¿ äëÿ êîæíî¿ ç
êàðò; Å(ÀÂ) – åíòðîï³ÿ ñóì³ñíîãî çîáðàæåííÿ.

Íàâåäåí³ ñêëàäîâ³ âèçíà÷àþòü ó â³äïîâ³äíîñò³
äî â³äîìî¿ ôîðìóëè Øåíîíà:

2
1

( ) ω log ω
i i

n

a a
i

E A
=

= − ⋅∑ ,           (1.3)
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( ) ω log ω
j j
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= − ⋅∑ ,           (1.4)
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E AB
= =

= − ⋅∑∑ ,       (1.5)

äå ωai
 – ÷àñòîòà àðåàë³â ðàéîí³â íà êàðò³ À; ωbi

 –
÷àñòîòà àðåàë³â ðàéîí³â íà êàðò³ Â; ωabi

 – ÷àñòîòà
çá³ãó àðåàë³â ðàéîí³â ïðè ñóì³ùåíí³ êàðò À ³ Â.

Çíà÷åííÿ êîåô³ö³ºíòà âçàºìíî¿ â³äïîâ³äíîñò³
çì³íþþòüñÿ â³ä 0 äî 100 %. ßêùî Ê(ÀÂ) = 100 %,
òî ÿâèùà, çîáðàæåí³ íà êàðòàõ À ³ Â, ïîâí³ñòþ
â³äïîâ³äàþòü îäíå îäíîìó çà âëàñòèâîñòÿìè ¿õ
ïðîñòîðîâîãî ïîøèðåííÿ. ßêùî Ê(ÀÂ) = 0, òî
ÿâèùà íå ïîâ’ÿçàí³ ì³æ ñîáîþ [9].

Êîåô³ö³ºíò âçàºìíî¿ â³äïîâ³äíîñò³ º ê³ëüê³ñíèì
êðèòåð³ºì â³äïîâ³äíîñò³ ã³äðîãåîëîã³÷íèõ ðàéîí³â,
âèä³ëåíèõ çà ð³çíèìè ïðèíöèïàìè, íà êàðòàõ. Éîãî
ðîçðàõîâóþòü, âèêîðèñòîâóþ÷è ìîæëèâîñò³ Ã²Ñ.
Ïåðøî÷åðãîâî áóëà ïîáóäîâàíà ³íôîðìàö³éíà ñ³òêà

Ðèñ. 1. Ã³äðîãåîëîã³÷íå ðàéîíóâàííÿ Æèòîìèðñüêî¿ îáëàñò³: à – ãåîëîãî-ñòðóêòóðíå ðàéîíóâàííÿ çà óìîâàìè ôîðìóâàí-
íÿ ´ðóíòîâèõ âîä: 1 – ìåæ³ àäì³í³ñòðàòèâíîãî ðåã³îíó; 2 – íàñåëåí³ ïóíêòè; 3 – ð³÷êè ³ âîäîòîêè; 4 – ìåæ³ ã³äðîãåîëî-
ã³÷íèõ ðàéîí³â; 5 – ìåæ³ ã³äðîãåîëîã³÷íèõ ï³äðàéîí³â; 6à – Çàõ³äíèé, 6á – Ñõ³äíèé ï³äðàéîíè Æèòîìèðñüêîïîë³ñüêîãî
ðàéîíó; 7 – Ï³âí³÷íîïðèäí³ïðîâñüêèé ðàéîí; á – ôóíêö³îíàëüíå ðàéîíóâàííÿ çà áàñåéíîâèì ïðèíöèïîì (çà óìîâàìè
ôîðìóâàííÿ âîäîîáì³íó ó âåðõíüîìó ã³äðîãåîëîã³÷íîìó ïîâåðñ³): 1 – ìåæ³ àäì³í³ñòðàòèâíîãî ðåã³îíó; 2 – íàñåëåí³
ïóíêòè; 3 – ð³÷êè ³ âîäîòîêè; 4 – ìåæ³ ã³äðîãåîëîã³÷íèõ îêðóã³â (ðàéîí³â ²² ð³âíÿ); 5 – ã³äðîãåîëîã³÷íà ïðîâ³íö³ÿ (ðàéîí
² ð³âíÿ) ð. Äí³ïðî; âîäîîáì³íí³ áàñåéíè: 6 – ð. Ïðèï’ÿòü, 7 – ð. Òåòåð³â, 8 – ð. ²ðï³íü, 9 – ð. Ðîñü

à á
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(ãð³ä) ç êðîêîì 2 × 2 êì. Ó òàêèé ñïîñ³á ìè îòðèìà-
ëè äëÿ Æèòîìèðñüêî¿ îáëàñò³ 7754 âóçëè-òî÷êè.
Ïîò³ì äëÿ êîæíîãî âóçëà ñ³òêè, çàñòîñîâóþ÷è îâåð-
ëåéíèé àíàë³ç ó ñåðåäîâèù³ Ã²Ñ, âèçíà÷èëè ïðè-
íàëåæí³ñòü äî êîíêðåòíèõ ðàéîí³â, âèä³ëåíèõ çà
ð³çíèìè ïðèíöèïàìè. Íàäàë³ áóëè ðîçðàõîâàí³
çíà÷åííÿ åíòðîï³¿ îêðåìèõ ñõåì ³ ¿õ ñóì³ùåíü çà
ôîðìóëàìè (1.2) – (1.5), à òàêîæ êîåô³ö³ºíòà
âçàºìíî¿ â³äïîâ³äíîñò³ çà ôîðìóëîþ (1.1). Ïðè
öüîìó ÷àñòîòè àðåàë³â âèçíà÷àëè òàê:

ω /
i ia aN N= ,

ω /
j jb bN N= ,

ω /
i j i ja b a bN N= ,

äå N – çàãàëüíà ê³ëüê³ñòü òî÷îê ãð³ä-ñ³òêè äëÿ
äîñë³äæóâàíî¿ òåðèòîð³¿; Nai

 – ê³ëüê³ñòü òî÷îê, ÿê³
çà ðåçóëüòàòàìè îâåðëåéíîãî àíàë³çó íàëåæàòü ³-ìó
ðàéîíó êàðòè À; Nbj

 – ê³ëüê³ñòü òî÷îê, ÿê³ çà ðå-
çóëüòàòàìè îâåðëåéíîãî àíàë³çó íàëåæàòü j-ìó
ðàéîíó êàðòè B; Naibj

 – ê³ëüê³ñòü òî÷îê, ÿê³ çà ðå-
çóëüòàòàìè îâåðëåéíîãî àíàë³çó ïðè ñóì³ùåíí³
êàðò À ³ Â º ñï³ëüíèìè äëÿ ³-ãî òà j-ãî ðàéîí³â.

Äëÿ òåðèòîð³¿ Æèòîìèðñüêî¿ îáëàñò³ êî-
åô³ö³ºíò âçàºìíî¿ â³äïîâ³äíîñò³, ðîçðàõîâàíèé ç
âèêîðèñòàííÿì ôóíêö³¿ åíòðîï³¿, ñòàíîâèòü
32 % [3]. ×åðåç â³äñóòí³ñòü äåòåðì³íîâàíèõ
çâ’ÿçê³â ïðîñòîðîâîãî ðîçì³ùåííÿ ³ êîíô³ãóðàö³¿
ðàéîí³â, âèä³ëåíèõ çà ð³çíèìè ïðèíöèïàìè, íå-
îáõ³äíî âðàõîâóâàòè îáèäâ³ çãàäàí³ ñõåìè ã³äðî-
ãåîëîã³÷íîãî ðàéîíóâàííÿ ÿê ïî÷àòêîâó ïðîñòî-
ðîâó îñíîâó äëÿ êîìïëåêñíî¿ îö³íêè óìîâ
ôîðìóâàííÿ ðåæèìó ï³äçåìíèõ âîä.

Äîñë³äæóâàíèé ðåã³îí â³äçíà÷àºòüñÿ ñêëàäíîþ
ãåîëîã³÷íîþ áóäîâîþ ³ äèôåðåíö³àö³ºþ ëàíä-
øàôòíî-êë³ìàòè÷íèõ óìîâ, ùî, â ñâîþ ÷åðãó, ïî-
çíà÷àºòüñÿ íà ã³äðîãåîëîã³÷íèõ óìîâàõ, ðåã³îíàëü-
íèõ âîäîîáì³ííèõ ïðîöåñàõ, à îòæå, é íà ðåæèì³
´ðóíòîâèõ âîä. Óêàçàí³ îñîáëèâîñò³ â³äîáðàæó-
þòüñÿ ÿê ó ñòàòè÷í³é ñõåì³ ã³äðîãåîëîã³÷íîãî ðà-
éîíóâàííÿ çà óìîâàìè ôîðìóâàííÿ ́ ðóíòîâèõ âîä,
â³äïîâ³äíî äî ãåîëîãîñòðóêòóðíîãî ïðèíöèïó, òàê
³ â äèíàì³÷í³é ñõåì³ ôóíêö³îíàëüíîãî ðàéîíóâàí-
íÿ çà áàñåéíîâèì ïðèíöèïîì (çà óìîâàìè ôîðìó-
âàííÿ âîäîîáì³íó ó âåðõíüîìó ã³äðîãåîëîã³÷íîìó
ïîâåðñ³). Öþ  ñõåìó ã³äðîãåîëîã³÷íîãî ðàéîíóâàí-
íÿ ó ïîäàëüøîìó âèêîðèñòàíî ÿê ïî÷àòêîâó ïðî-
ñòîðîâó ãåî³íôîðìàö³éíó îñíîâó äëÿ ïðîâåäåííÿ
àíàë³çó çàêîíîì³ðíîñòåé ïðèðîäíîãî ðåæèìó
´ðóíòîâèõ âîä.

Àíàë³ç òåðèòîð³àëüíî¿ îäíîð³äíîñò³ áàãàòîð³÷-
íîãî ðåæèìó ´ðóíòîâèõ âîä ó ìåæàõ äîñë³äæóâà-
íîãî ðåã³îíó ñâ³ä÷èòü ïðî íàÿâí³ñòü ðàéîí³â ³ç
ñèíõðîííèì ðåæèìîì áàãàòîð³÷íèõ êîëèâàíü
ð³âí³â (ðèñ. 2).

Ðàçîì ç òèì ÷³òê³ ìåæ³ òåðèòîð³àëüíî¿ ñèí-
õðîííîñò³ íå ïðîñòåæóþòüñÿ, ùî ïîâ’ÿçàíî ç ³ñíó-

âàííÿì ïðîì³æíèõ ðàéîí³â, äëÿ ÿêèõ õàðàêòåðí³
ñï³ëüí³ ðèñè ðåæèìó ñóì³æíèõ òåðèòîð³é. Âèä³-
ëåííÿ ðàéîí³â, äå ñë³ä î÷³êóâàòè îäíîçíà÷íèõ çì³í
ïîëîæåíü ð³âíÿ ´ðóíòîâèõ âîä, âèêîíàíî ó â³äïî-
â³äíîñò³ äî çàâäàíü ã³äðîãåîëîã³÷íîãî ðàéîíóâàí-
íÿ òåðèòîð³¿ íà áàç³ Ã²Ñ-òåõíîëîã³é ³ ç óðàõóâàí-
íÿì ³ñíóþ÷èõ ñõåì ðàéîíóâàííÿ òåðèòîð³¿ Óêðà¿íè
çà ñòðóêòóðíî-ã³äðîãåîëîã³÷íèì ³ âîäîîáì³ííèì
ïðèíöèïàìè.

Ä³ëÿíêè, äå ñë³ä î÷³êóâàòè îäíîçíà÷íèõ çì³í
ïîëîæåíü ð³âíÿ ´ðóíòîâèõ âîä, ïåðåâàæíî óçãî-
äæóþòüñÿ ³ç êë³ìàòè÷íîþ çîíàëüí³ñòþ òà ãåîìîð-
ôîëîã³÷íèìè îñîáëèâîñòÿìè ðåã³îí³â. Ðåçóëüòàòè
îá÷èñëåííÿ êîåô³ö³ºíò³â âçàºìíî¿ â³äïîâ³äíîñò³
ì³æ êàðòàìè çîí ³ìîâ³ðíî¿ îäíîð³äíîñò³ áàãàòîð³÷-
íîãî ðåæèìó ³ ñõåìàìè ðàéîíóâàííÿ çà óìîâàìè
ôîðìóâàííÿ ´ðóíòîâèõ âîä ñâ³ä÷àòü ïðî
â³äñóòí³ñòü äåòåðì³íîâàíèõ çâ’ÿçê³â, òîìó ðåçóëü-
òóþ÷³ ñõåìè òåðèòîð³àëüíî¿ ñèíõðîííîñò³ ïîáóäî-
âàí³ ïîñë³äîâíèì íàêëàäàííÿì ³ ãåíåðàë³çàö³ºþ
êàðòîãðàô³÷íèõ øàð³â ä³ëÿíîê, äå íàé³ìîâ³ðí³øå
ñë³ä î÷³êóâàòè îäíîð³äíîñò³ ó áàãàòîð³÷í³é ì³íëè-
âîñò³ ð³âí³â, ³ ñõåì ã³äðîãåîëîã³÷íîãî ðàéîíóâàí-
íÿ çà ð³çíèìè ïðèíöèïàìè.

Äëÿ âèä³ëåíèõ ðàéîí³â, óìîâíî îäíîð³äíèõ çà
áàãàòîð³÷íèì ïðèðîäíèì ðåæèìîì ð³âí³â ´ðóíòî-
âèõ âîä, ÿê³ º ãåî³íôîðìàö³éíîþ îñíîâîþ äëÿ
àíàë³çó ³ ïðîãíîçóâàííÿ ïðèðîäíîãî ã³äðîãåîäè-
íàì³÷íîãî ðåæèìó, ðîçðàõîâàíî ðåã³îíàëüíî óçà-
ãàëüíåí³ ðÿäè ì³íëèâîñò³ ïîëîæåííÿ ð³âíÿ ´ðóí-
òîâèõ âîä, ùî º âõ³äíèìè äàíèìè äëÿ ñêëàäàííÿ
äîâãîñòðîêîâèõ ïðîãíîç³â ïîëîæåííÿ ð³âíÿ ´ðóí-

Ðèñ. 2. Ñõåìà ðàéîíóâàííÿ òåðèòîð³¿ Æèòîìèðñüêî¿ îáëàñò³
çà ñèíõðîíí³ñòþ áàãàòîð³÷íîãî ðåæèìó ð³âí³â ´ðóíòîâèõ
âîä: 1 – ìåæ³ àäì³í³ñòðàòèâíî¿ îáëàñò³; 2 – íàñåëåí³ ïóíê-
òè; 3 – ð³÷êè ³ âîäîòîêè; 4 – óìîâí³ ìåæ³ ðàéîí³â, äå
ñïîñòåð³ãàºòüñÿ áàãàòîð³÷íà ñèíõðîíí³ñòü ì³íëèâîñò³ ð³âí³â
´ðóíòîâèõ âîä; 5 – ðàéîí ï³âí³÷íî-çàõ³äíî¿ îêðà¿íè Æèòî-
ìèðñüêîãî Ïîë³ññÿ â óìîâàõ íàäì³ðíîãî çâîëîæåííÿ; 6 –
ðàéîí Öåíòðàëüíîãî Ïîë³ññÿ â óìîâàõ äîñòàòíüîãî çâîëî-
æåííÿ; 7 – ïåðåõ³äíèé ðàéîí äî çîíè ë³ñîñòåïó
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òîâèõ âîä äîñë³äæóâàíèõ òåðèòîð³é [4–6]. Ê³íöå-
âèì ðåçóëüòàòîì äîñë³äæåíü º ïðîãíîçí³ ðÿäè çà-
áåçïå÷åíîñò³.

ßê ïðèêëàä ðåàë³çàö³¿ çàïðîïîíîâàíî¿ ìåòî-
äîëîã³¿ äîâãîñòðîêîâîãî ðåã³îíàëüíîãî ïðîãíîçó
ïðèðîäíîãî ðåæèìó ð³âí³â ´ðóíòîâèõ âîä íà îñ-
íîâ³ ãåî³íôîðìàö³éíèõ òåõíîëîã³é ³íòåðïîëÿö³ºþ
ìåòîäîì êðèã³íãó ñòâîðåíî ïðîãíîñòè÷íó ìîäåëü
ãëèáèíè çàëÿãàííÿ ð³âí³â ´ðóíòîâèõ âîä òåðèòîð³¿
Æèòîìèðñüêî¿ îáëàñò³ (ðèñ. 3) äëÿ ðîêó ìàêñè-
ìàëüíî¿ íà ïðîãíîçíèé ïåð³îä âîäíîñò³ [2].

Çàçíà÷åí³ ðåçóëüòàòè äîñë³äæåíü º îñíîâîþ äëÿ
ñòâîðåííÿ ãåî³íôîðìàö³éíî¿ ñèñòåìè ïðîãíîçóâàí-
íÿ ã³äðîãåîäèíàì³÷íîãî ðåæèìó òà ¿¿ àäàïòàö³¿ äëÿ
áóäü-ÿêèõ òåðèòîð³é ïðè çáåðåæåíí³ çàïðîïîíî-
âàíî¿ ìåòîäîëîã³¿ äîñë³äæåíü. Âèêîðèñòàííÿ ðå-
çóëüòàò³â ïðîãíîçó çä³éñíþâàòèìåòüñÿ ïðè âè-
çíà÷åíí³ çàïàñ³â ³ âèâ÷åíí³ áàëàíñó ðîäîâèù
ï³äçåìíèõ âîä, ïðîåêòóâàíí³ åêñïëóàòàö³¿ ï³äçåì-
íèõ âîä äëÿ âîäîïîñòà÷àííÿ, ðîçðîáö³ çàõîä³â
ùîäî îõîðîíè ï³äçåìíèõ âîä òà ðîçâ’ÿçàíí³ ïðî-
áëåìè ï³äòîïëåííÿ çåìåëü, ïðîåêòóâàíí³ áóä³â-
íèöòâà òà åêñïëóàòàö³¿ ³íæåíåðíèõ ñïîðóä.

Âèñíîâêè. Ðîçðîáêà òà âïðîâàäæåííÿ íîâèõ
ìåòîä³â ³ çàñîá³â ã³äðîãåîëîã³÷íîãî ìîí³òîðèíãó
ï³äâèùåíî¿ òî÷íîñò³, ñïðÿìîâàíèõ íà àâòîìàòèçà-
ö³þ ³ êîìï’þòåðèçàö³þ, – ãîëîâíå çàâäàííÿ ñüî-
ãîäåííÿ. Éîãî âèð³øåííÿ ìàº â³äáóâàòèñÿ çà
ð³çíèìè íàïðÿìêàìè, àëå ãîëîâíèìè º ìîäåðí³çà-
ö³ÿ ñòàðèõ òà ðîçðîáêà íîâèõ ìåòîä³â ³ òåõí³÷íèõ
çàñîá³â îäåðæàííÿ ã³äðîãåîëîã³÷íèõ õàðàêòåðèñ-
òèê. Ðåçóëüòàòè ã³äðîãåîëîã³÷íîãî ìîí³òîðèíãó º
âõ³äíèìè äàíèìè äëÿ ìîäåëþâàííÿ ³ ïðîãíîçó-
âàííÿ ïðîñòîðîâî-÷àñîâèõ òåíäåíö³é ï³äçåìíî¿
ã³äðîñôåðè, ùî ïðîäåìîíñòðîâàíî íà ïðèêëàä³
äîâãîñòðîêîâîãî ðåã³îíàëüíîãî ïðîãíîçó ì³íëè-
âîñò³ ð³âí³â ´ðóíòîâèõ âîä äëÿ òåðèòîð³¿ Æèòî-
ìèðñüêî¿ îáëàñò³, ðåàë³çîâàíîãî íà îñíîâ³ ãåî-
³íôîðìàö³éíîãî ï³äõîäó.
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Èâàíî-Ôðàíêîâñê 76019, Óêðàèíà, e-mail: gbg@nung.edu.ua

Ðàçðàáîòàíà ìåòîäîëîãèÿ äîëãîñðî÷íîãî ðåãèîíàëüíîãî ïðîãíîçèðîâàíèÿ åñòåñòâåííîãî ðåæèìà ãðóíòîâûõ âîä
íà îñíîâå ãåîèíôîðìàöèîííîãî ïîäõîäà. Äëÿ èññëåäóåìîé òåððèòîðèè Æèòîìèðñêîé îáëàñòè ñîçäàíà áàçà
êàðòîãðàôè÷åñêèõ è ôàêòîãðàôè÷åñêèõ äàííûõ, õàðàêòåðèçóþùèõ åñòåñòâåííûé ìíîãîëåòíèé ðåæèì ãðóíòî-
âûõ âîä. Âûäåëåíû ðàéîíû, ãäå ñëåäóåò îæèäàòü îäíîçíà÷íûõ èçìåíåíèé óðîâíÿ ãðóíòîâûõ âîä, íà îñíîâå
ÃÈÑ-òåõíîëîãèé èíôîðìàöèîííîãî è ïðîñòðàíñòâåííîãî àíàëèçà ñ ó÷åòîì ðàçìåùåíèÿ ãðóïï ñêâàæèí-àíàëî-
ãîâ è ñóùåñòâóþùèõ ñõåì ãèäðîãåîëîãè÷åñêîãî ðàéîíèðîâàíèÿ òåððèòîðèè Óêðàèíû. Ðåçóëüòàòû ãèäðîãåîëî-
ãè÷åñêîãî ìîíèòîðèíãà èñïîëüçîâàíû êàê âõîäíûå äàííûå äëÿ ìîäåëèðîâàíèÿ è ïðîãíîçèðîâàíèÿ ïðîñòðàí-
ñòâåííî-âðåìåííûõ òåíäåíöèé ïîäçåìíîé ãèäðîñôåðû, ÷òî ïîêàçàíî íà ïðèìåðå äîëãîñðî÷íîãî ðåãèîíàëüíîãî
ïðîãíîçà èçìåí÷èâîñòè óðîâíåé ãðóíòîâûõ âîä äëÿ òåððèòîðèè Æèòîìèðñêîé îáëàñòè. Ðåçóëüòàòû èññëåäîâà-
íèé ÿâëÿþòñÿ îñíîâîé äëÿ ïîñòðîåíèÿ ãåîèíôîðìàöèîííîé ñèñòåìû ïðîãíîçèðîâàíèÿ ðåæèìà óðîâíåé ãðóí-
òîâûõ âîä è åå àäàïòàöèè äëÿ äðóãèõ òåððèòîðèé ïðè ñîõðàíåíèè ïðåäëîæåííîé ìåòîäîëîãèè èññëåäîâàíèé.

Êëþ÷åâûå ñëîâà: ãèäðîãåîëîãè÷åñêîå ðàéîíèðîâàíèå, ïðîñòðàíñòâåííûé àíàëèç, ïðîãíîçèðîâàíèå, óðîâåíü
ãðóíòîâûõ âîä.

OVERVIEW OF THE METHODS FOR HYDROGEOLOGICAL MONITORING
OF UKRAINE GROUNDWATER ON THE EXAMPLE OF THE ZHYTOMYR REGION

L.I. Davybida, M.M. Tymkiv

Ivano-Frankivsk National Technical University of Oil and Gas, Karpatska Str., 15, Ivano-Frankivsk 76019, Ukraine,
e-mail: gbg@nung.edu.ua

Purpose. The purpose of the paper is to build a long-term forecast of natural hydrodynamic regime using GIS approach
and a universal prediction algorithm for exogenous processes; to modernize the existing and develop new methods and
technical means to obtain general hydrogeological characteristics.
Design/methodology/approach. We used the method of mathematical modeling to calculate the performance of
groundwater.
Findings. It was established that the main role in the formation of water exchange in the system of aquifers and
groundwater resources processes played by a vertical relationship of aquifers through low permeable rock layers.
Identification of these patterns of water exchange in hydrogeological structures made it possible for the first time to
perform zoning of Ukraine in terms of water exchange, and to estimate water exchange rates of groundwater aquifer
systems with surface waters, which is one of the indicators of protection from external contamination. Combination of the
proposed techniques made it possible to implement distributed assessment of natural groundwater resources and underground
runoff in some regions of Ukraine.
Practical value/implications. The results of the hydrogeological monitoring are the input data for modeling and prediction
of spatial and temporal trends of underground hydrosphere, which is demonstrated by the long-term forecast of regional
variability of groundwater levels for the Zhytomyr region. The research results are the basis for building a geoinformation
system to forecast modes of groundwater levels, and its application to other areas, based on  the proposed research
methodology.

Keywords: hydrogeological zoning, spatial analysis, forecasting, groundwater level.
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