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Âñòóï. Â íàø ÷àñ  åêîëîã³÷í³ ïðîáëåìè íàáóëè
ñòàòóñó ãëîáàëüíèõ. Ñòð³ìêèé ðîçâèòîê âñ³õ
ãàëóçåé ïðîìèñëîâîñò³, òðàíñïîðòó, çá³ëüøåííÿ
÷èñåëüíîñò³ íàñåëåííÿ ³ óðáàí³çàö³ÿ, õ³ì³çàö³ÿ âñ³õ
ãàëóçåé ä³ÿëüíîñò³ ëþäèíè ïðèçâåëè äî ïîì³òíèõ
çì³í ó íàâêîëèøíüîìó ñåðåäîâèù³. Âïëèâ øê³ä-
ëèâèõ ðå÷îâèí íà äîâê³ëëÿ, ³ ðåàêö³ÿ ñåðåäîâèùà
íà òàêèé âïëèâ ñòàº ãëîáàëüíîþ ³ âñåîõîïëþþ÷îþ
ïðîáëåìîþ. ²íòåíñèâí³ñòü, õàðàêòåð ³ íàïðÿìêè
öèõ âïëèâ³â íà äîâê³ëëÿ âèçíà÷àþòüñÿ ñïåöèô³êîþ
âèðîáíèöòâà, éîãî ïîòóæí³ñòþ, ïëîùåþ âïëèâó. Äî
òàêîãî âïëèâó îñîáëèâî ÷óòëèâ³ ïðèðîäí³ êîìïî-
íåíòè (ëàíäøàôòè), äå êîæåí ç ïðèðîäíèõ
êîìïîíåíò³â ð³çíîþ ì³ðîþ çàçíàº øê³äëèâèõ
âïëèâ³â. Øê³äëèâ³ ðå÷îâèíè, ÿê³ âïëèâàþòü íà âñ³
êîìïîíåíòè ïðèðîäíîãî ñåðåäîâèùà, çíà÷íî
ïîã³ðøóþòü åêîëîã³÷íèé ñòàí ëàíäøàôò³â.

Ùîð³÷íî  â³äïðàöüîâàíèìè ãàçàìè â àòìî-
ñôåðó íàäõîäÿòü ñîòí³ ì³ëüéîí³â òîíí øê³äëèâèõ
ðå÷îâèí. Äîðîæíÿ ìåðåæà îñîáëèâî ïîáëèçó
ì³ñüêî¿ àãëîìåðàö³¿ «ç’¿äàº» ö³íí³ ñ³ëüñüêî-
ãîñïîäàðñüê³ çåìë³. Ï³ä âïëèâîì øê³äëèâî¿ ä³¿
àâòîìîá³ëüíîãî òðàíñïîðòó ïîã³ðøóºòüñÿ çäîðîâ’ÿ
ëþäåé, îòðóþþòüñÿ ́ ðóíòè ³ âîäîéìèùà, ñòðàæäàº
ðîñëèííèé ³ òâàðèííèé ñâ³ò

Òåðèòîð³àëüíèé ðîçïîä³ë ïðèçåìíèõ êîíöåíò-
ðàö³é çàáðóäíþþ÷èõ ðå÷îâèí ïîâ’ÿçàíèé ç òàêèìè
÷èííèêàìè: òóðáóëåíòí³ñòü ïîâ³òðÿíèõ òå÷³é,
íàïðÿìîê ³ øâèäê³ñòü â³òðó, âîëîã³ñòü ïîâ³òðÿ,
õàðàêòåð ëàíäøàôòíîãî ñóáñòðàòó (ðåëüºô ³
àíòðîïîãåíí³ ñïîðóäè), â³äñòàíü â³ä äæåðåëà

ÓÄÊ 911.52:502.1(477.85)

ËÀÍÄØÀÔÒÍÈÉ ÀÍÀË²Ç ÄÎÐÎÆÍ²Õ ÃÅÎÑÈÑÒÅÌ ×ÅÐÍ²ÂÅÖÜÊÎ¯ ÎÁËÀÑÒ²

Ãóöóëÿê Â.Ì., Õîäàí Ã.Ä., Òàíàñþê Ì.Â.
×åðí³âåöüêèé íàö³îíàëüíèé óí³âåðñèòåò ³ìåí³ Þð³ÿ Ôåäüêîâè÷à

Gutsulyak V.M., Hodan G.D., Tanasyuk M.V. Landscape analysis of road geosystems of Chernivtsi region. A problem of
contamination of atmospheric air a motor transport presently is global and relevant.  The extrass of motor transport result in
contamination of not only atmosphere but also environment on the whole. Wayside territories are especially strongly
contaminated (travelling landscapes).
The major task of subsequent research of travelling landscapes is development of principles and methods of optimization
of them geochemical qualities. It is expressed in the necessity of adjusting of act of society on an environment. To that end,
foremost, development of such controls environment is needed after a motor transport, yakib maximally exactly would
localize unfavorable situations and enabled to develop nature protection measures, and manage a roadnet in the proper
landscapes.
The territorial distributing of the ground concentrations of contaminents is in a cognation from such factors: turbulence of
currents of air, direction and speed of wind, humidity of air, character landscape to substratu (relief and anthropogenic
buildings), distance from the source of the separate paid objects and him thermal and physical and chemical descriptions
but other
Technogenic pressure on landscapes finds the expression in the accumulation of elements plants. It takes a place both as
a result of biological fascination of element and as a result of mechanical absorption of products of technogenesis by the
surface of leaves, garden-stuffs, bark and others like that
Keywords: landscape; geosystem; antropogenic; man-caused; motor trancport.

âèêèäó òà éîãî òåïëîâ³ é ô³çèêî-õ³ì³÷í³ õà-
ðàêòåðèñòèêè òà ³í.

Â ðåçóëüòàò³ ä³¿ àíòðîïîãåííèõ ôàêòîð³â ó
ïðèðîäíîìó ñåðåäîâèù³ ì³ãðóþòü øê³äëèâ³ õ³ì³÷í³
ðå÷îâèíè (â òîìó ÷èñë³ âèñîêîòîêñè÷í³, àëåðãåíí³
é êàíöåðîãåíí³), â ïåðøó ÷åðãó ç àâòîòðàíñïîðòíèõ,
ïðîìèñëîâèõ ³ ñ³ëüñüêîãîñïîäàðñüêèõ îá’ºêò³â,
êîìóíàëüíî-ïîáóòîâîãî ãîñïîäàðñòâà. Âîíè
ì³ãðóþòü çà ñõåìîþ: àòìîñôåðà – ´ðóíò – âîäè
(ïîâåðõíåâ³ òà ´ðóíòîâ³). Øê³äëèâèé âïëèâ íà
æèòåë³â ìàº çàáðóäíåííÿ âñ³õ âêàçàíèõ ñåðåäîâèù
ó êîìïëåêñ³, çà ðàõóíîê ÷îãî âïëèâ îêðåìèõ
êîìïîíåíò³â ³ñòîòíî ïîñèëþºòüñÿ. Òîìó íåîáõ³äí³
ïîäàëüø³ äîñë³äæåííÿ ÿêîñò³ íàâêîëèøíüîãî
ñåðåäîâèùà (îáîâ’ÿçêîâî íà ëàíäøàôòí³é îñíîâ³),
òåõíîãåííîãî çàáðóäíåííÿ, ³ íàñàìïåðåä òðàí-
ñïîðòíèìè çàñîáàìè, ïîñò³éíî ä³þ÷èé åêîëîã³÷íèé
ìîí³òîðèíã.

Àíàë³ç ïîïåðåäí³õ äîñë³äæåíü. Òåîðåòèêî-
ìåòîäè÷íîþ îñíîâîþ äîñë³äæåííÿ ñòàëî â÷åííÿ
ïðî àíòðîïîãåíí³ ëàíäøàôòè, ðîçðîáëåíå â³ò÷è-
çíÿíèìè òà çàðóá³æíèìè â÷åíèìè – Ô.Ì. Ì³ëüêî-
âèì, À.Ã. ²ñà÷åíêîì, Ï.Ã. Øèùåíêîì, Â.Î. Í³êî-
ëàºâèì, Ë.². Âîðîïàé, Â.Ì. Ãóöóëÿêîì, Ã.². Øâåá-
ñîì, Â.Ì. Ïàùåíêîì, Ì.Ä. Ãðîäçèíñüêèì,
².Ï. Êîâàëü÷óêîì, Ã.². Äåíèñèêîì, Âàëü÷óê Î.Ì.
òà ³íøèìè.

Âèêëàä ðåçóëüòàò³â äîñë³äæåííÿ. Ìåðåæà
àâòîìîá³ëüíèõ äîð³ã çàãàëüíîãî êîðèñòóâàííÿ
×åðí³âåöüêî¿ îáëàñò³ ñòàíîâèòü 2862,6 êì, ç íèõ
195,1 êì äåðæàâíèõ äîð³ã, 678,8 êì - òåðèòîð³àëüíèõ,
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1469,7 êì - ðàéîííèõ òà 519 êì ñ³ëüñüêèõ äîð³ã.
Âðàõîâóþ÷è ãåîãðàô³÷íå ðîçòàøóâàííÿ îáëàñò³,
ïðèðîäí³ ìîæëèâîñò³ äëÿ â³äïî÷èíêó, íàÿâí³ñòü
³ñòîðèêî-êóëüòóðíèõ, àðõ³òåêòóðíèõ òà ïðèðîäíèõ
ïàì’ÿòîê âñ³ äîðîãè îáëàñò³ ìîæíà â³äíåñòè äî
òóðèñòè÷íèõ.

×åðåç íàøó îáëàñòü ïðîõîäÿòü äåðæàâí³
òóðèñòè÷í³ àâòîìîá³ëüí³ ìàðøðóòè ×åðí³âö³ –
Õìåëüíèöüêèé – Â³ííèöÿ - Óìàíü, Ëüâ³â – Çîëî÷³â
– Òåðíîï³ëü –×åðí³âö³ - Ìàìàëèãà, ×åðí³âö³ -
Ïîðóáíå òà Êîëîìèÿ - Ëóæàíè - ×åðí³âö³.

Â çâÿçêó ç ðîçâèòêîì ìåðåæ³ äîð³ã îáëàñò³
çá³ëüøóºòüñÿ ³ âïëèâ àâòîìîá³ëüíîãî òðàíñïîðòó
íà îòî÷óþ÷å ñåðåäîâèùå, à  ãðóíò â ñâîþ  ÷åðãó
çàçíàº íàéá³ëüøîãî âëèâó.

¥ðóíò º íåçàì³ííèì ³ íåâ³äíîâíèì êîìïîíåíòîì
á³îñôåðè ÿêîìó ïðèòàìàíí³ ðÿä âàæëèâèõ åêî-
ëîã³÷íèõ ôóíêö³é: ðîäþ÷³ñòü,  åíåðãåòè÷íà, ãàçî-
àòìîñôåðíà,  ã³äðîëîã³÷íà òà ³í. ¥ðóíò âèêîíóº ðîëü
çâÿçóþ÷îãî êîìïîíåíòó âñ³õ  êîìïîíåíò³â á³îñôåðè
à òàêîæ  ôóíêö³þ á³îãåîõ³ì³÷íîãî áàð’ºðó. Âíàñë³äîê
ïðîÿâó ´ðóíòàìè  ðåôëåêòîðíîñò³  ³ ñåíñîðíîñò³ ¿õ
íåîáõ³äíî âèêîðèñòîâóâàòè â ÿêîñò³  îá’ºêòèâíîãî
³íôîðìàö³éíîãî áëîêà ïðè îö³íö³ ãåîõ³ì³÷íîãî ñòàíó
á³îãåîöåíîçó. Çâ³äñè âèïëèâàº åêîëîãî-ã³ã³ºí³÷íà ðîëü
ãðóíòó ³ ́ ðóíòîâîãî ïîêðèâó [8].

².Ì. Òðàõòåíáåðã òà ñï³âàâòîðè âêàçóþòü, ùî
ï³äâèùåíèé âì³ñò ð³çíîìàí³òíèõ çàáðóäíþâà÷³â ó
´ðóíò³ (ïåñòèöèäè, ñïîëóêè Pb, Hg, Co, Cr, Zn, Cu,
ì³íåðàëüí³ äîáðèâà, ðàä³îíóêë³äè) íà îäíèõ ³ òèõ
ñàìèõ ïëîùàõ âêàçóþòü íà ôîðìóâàííÿ åêîïîë³â,
ÿê³, â îñíîâíîìó, ïîòðåáóþòü ñïåö³àëüíèõ àãðî-
òåõí³÷íèõ  çàõîä³â [9].

Òåõíîãåííèé òèñê íà ëàíäøàôòè çíàõîäèòü
ñâîº âèðàæåííÿ â íàêîïè÷åíí³ åëåìåíò³â ðîñ-
ëèíàìè. Öå â³äáóâàºòüñÿ ÿê ó ðåçóëüòàò³ á³îëî-
ã³÷íîãî çàõîïëåííÿ åëåìåíòó, òàê ³ âíàñë³äîê
ìåõàí³÷íîãî ïîãëèíàííÿ ïðîäóêò³â òåõíîãåíåçó
ïîâåðõíåþ ëèñòÿ, ïëîä³â, êîðè ³ ò.ï. [4]. Âèõëîïí³
ãàçè àâòîìîá³ë³â  òåæ ³íòåíñèâíî ïîãëèíàþòüñÿ
ðîñëèííèì ïîêðèâîì ó ïðèäîðîæí³õ ñìóãàõ.

Ï³ä çàáðóäíåííÿì ðîçóì³ºòüñÿ ïðîöåñ òîãî, ùî
ïðèâíåñëî â ïîâ³òðÿ àáî óòâîðåííÿ â íüîìó
ô³çè÷íèõ àãåíò³â, õ³ì³÷íèõ ðå÷îâèí àáî îðãàí³çì³â,
ùî íåñïðèÿòëèâî âïëèâàþòü íà ñåðåäîâèùå æèòòÿ
àáî íàíîñÿòü óòðàòó ìàòåð³àëüíèì ö³ííîñòÿì. Ó
ïåâíîìó çíà÷åíí³ çàáðóäíåííÿì ìîæíà ââàæàòè ³
âèëó÷åííÿ ç ïîâ³òðÿ îêðåìèõ ãàçîâèõ ³íãðåä³ºíò³â
(çîêðåìà êèñíþ) âåëèêèìè òåõíîëîã³÷íèìè
îá’ºêòàìè. Çàáðóäíþþ÷³ ³ îòðóéí³ ðå÷îâèíè
ïåðåíîñÿòüñÿ íà âåëèê³ â³äñòàí³, ïîïàäàþòü ³ç
îïàäàìè â ´ðóíò, ïîâåðõíåâ³ ³ ï³äçåìí³ âîäè, â
îêåàíè, îòðóþþòü íàâêîëèøíº ñåðåäîâèùå,
íåãàòèâíî ïîçíà÷àºòüñÿ íà îòðèìàíí³ ðîñëèííî¿
á³îìàñè ³ âêëþ÷àþòüñÿ â êðóãîîá³ã áàãàòüîõ

åëåìåíò³â á³îñôåðè. Öèðêóëÿö³ÿ àòìîñôåðíèõ
ïîòîê³â âïëèâàº íà ì³ñöåâ³ êë³ìàòè÷í³ óìîâè, à
÷åðåç íèõ – íà ðåæèì ð³ê, ãðóíòîâî-ðîñëèííèé
ïîêðèâ ³ íà ïðîöåñ ðåëüºôîóòâîðåííÿ.

Äëÿ âèâ÷åííÿ çàáðóäíåííÿ âàæêèìè ìåòàëàìè
äîðîæí³õ ãåîñèñòåì ×åðí³âåöüêî¿ îáëàñò³ íàìè áóëî
çàêëàäåíî 20 êëþ÷³â (â ìåæàõ îáëàñò³ 16 òà 4 â ì.
×åðí³âö³), íà ÿêèõ â³äáèðàëèñü ïðîáè âîäè, ñí³ãó,
´ðóíòó òà á³îìàñè (Òàáëèöÿ 1). Êëþ÷³ çàêëàäàëèñÿ
âçäîâæ äîð³ã â ð³çíèõ ëàíäøàôòíèé êîìïëåêñàõ.

Êëþ÷ 1-  çàêëàäåíèé íà òðàñ³ ×åðí³âö³-Ñîêèðÿíè.
Äëÿ äàíîãî êëþ÷à õàðàêòåðí³ ë³ñîñòåïîâ³ ëàíäøàôòè
ïîì³ðíî-òåïëîãî, ïîì³ðíî-âîëîãîãî êë³ìàòó ç ïëîñêî-
õâèëÿñò³ ³íòåíñèâíî ðîç÷ëåíîâàí³ ð³âíèíàìè,
ñêëàäåíèìè ñóãëèíêàìè íà ï³ñêîâèêàõ ³ ãëèíàõ
íåîãåíó, ç òåìíî-ñ³ðèìè ë³ñîâèìè îï³äçîëåíèìè
´ðóíòàìè ³ îï³äçîëåíèìè ÷îðíîçåìàìè, ï³ä îðíèìè
çåìëÿìè, îêðåìèìè ìàñèâàìè ãðàáîâî-äóáîâèõ ë³ñ³â,
îñòåïíåíèìè ëóêàìè, ñåëàìè. Çà âì³ñòîì âàæêèõ
ìåòàë³â òóò ïåðåâàæàº ñâèíåöü, âì³ñò ÿêîãî
ñòàíîâèòü 106,5 ìã/êã. Íàñòóïíèì  ³äå  öèíê éîãî
÷àñòêà ñòàíîâèòü 87,7 ìã/êã. Ì³äü òà êàäì³é
â³äïîâ³äíî 42,1 òà 0,55 ìã/êã.

Âåëè÷èíà âì³ñòó âàæêèõ ìåòàë³â ó ́ ðóíòàõ êëþ÷à
¹2  çàêëàäåíîãî íà ö³é æå òðàñ³, àëå  íà  íèçüêèõ òåðàñàõ
äíèùà äîëèí, ïëîñê³ àêóìóëÿòèâí³ ñëàáî äðåíîâàí³
íèçüêèõ (²²-15-12ì, ²-7-6ì) âåðõíüîïëåéñòîöåíîâèõ
òåðàñ Ïðóòà, ñêëàäåí³ ëåñîâèäíîþ ñóï³ññþ ³ ñóãëè-
íèñòî-ãàëå÷íèêîâèì  àëþâ³ºì íà ãëèíàõ ³ ï³ñêîâèêàõ
íåîãåíó, ç ëóãîâî-÷îðíîçåìíèìè ³ áîëîòíî-ëó÷íèìè
´ðóíòàìè, ï³ä  îðíèìè çåìëÿìè, àãëîìåðàö³ÿìè ñ³ë,
îñóøóâàëüíèìè êàíàëàìè. Ñòàíîâèòü â³äïîâ³äíî: öèíê
– 110,0 ìã\êã, ì³äü -  88,2 ìã\êã, ñâèíåöü – 40, 7 ìã\êã,
êàäì³é – 0,6 ìã\êã.

Êëþ÷ ¹ 3.  Äàíèé êëþ÷ çàêëàäåíèé  íà ö³é æå
òðàñ³, ÿêîìó  â³äïîâ³äàº  ³íøèé âèä ëàíäøàôò³â:
ï³äâèùåííÿ ïëîñêî-óâàëüí³ åðîç³éíî-çñóâí³, ñêëàäåí³
ëåñîâèäíèìè ñóãëèíêàìè íà ï³ñêîâèêàõ, ãëèíàõ,
âàïíÿêàõ íåîãåíó, ç³ ñâ³òëî-ñ³ðèìè ³ ñ³ðèìè ë³ñîâèìè
îï³äçîëåíèìè ́ ðóíòàìè, ï³ä äóáîâî-ãðàáîâî-áóêîâèìè
ë³ñàìè ³ âòîðèííèìè ëóêàìè, ç ð³äêèìè ñåëàìè ³
ä³ëÿíêàìè îðíèõ çåìåëü. Âì³ñò çàáðóäíþþ÷èõ
ðå÷îâèí â³äïîâ³äíî ñòàíîâèòü ì³äü – 110,0 ìã\êã, öèíê
– 76, 0 ìã\êã, ñâèíåöü – 48,0 ìã\êã, êàäì³é - 0,52 ìã\êã

Âèñíîâîê. Äîðîæí³ ãåîñèñòåìè ìàþòü ñâî¿
îñîáëèâîñò³, ÿê³ ïîâ’ÿçàí³, ïåðø çà âñå, ³ç òàêèìè
ñïåöèô³÷íèìè îñîáëèâîñòÿìè ÿê ëàíäøàôòíî-
åêîëîã³÷íà  ñòðîêàò³ñòü, âèñîêà çàëåæí³ñòü ãåîõ³ì³÷íèõ
õàðàêòåðèñòèê  â³ä òåõíîãåííîãî íàâàíòàæåííÿ, ³,
çîêðåìà çàáðóäíåííÿ àâòîòðàíñïîðòîì.

Íàéâàæëèâ³øèì çàâäàííÿì ïîäàëüøîãî äîñë³ä-
æåííÿ äîðîæí³õ ãåîñèñòåì º ðîçðîáêà ïðèíöèï³â ³
ìåòîä³â îïòèì³çàö³¿ ¿õ ãåîõ³ì³÷íèõ ÿêîñòåé. Öå
âèðàæàºòüñÿ â íåîáõ³äíîñò³ ðåãóëþâàííÿ ä³ÿííÿ
ñóñï³ëüñòâà íà íàâêîëèøíº ñåðåäîâèùå. Ç ö³ºþ
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Òàáëèöÿ 1
Âì³ñò âàæêèõ ìåòàë³â ó ́ ðóíòàõ (ìã/êã)

ìåòîþ, ïåðø çà âñå, íåîáõ³äíà ðîçðîáêà òàêèõ çàñîá³â
êîíòðîëþ äîâê³ëëÿ çà àâòîòðàíñïîðòîì, ÿê³á
ìàêñèìàëüíî òî÷íî ëîêàë³çóâàëè áè íåñïðèÿòëèâ³
ñèòóàö³¿ òà äàëè ìîæëèâ³ñòü ðîçðîáèòè  ïðèðîäî-
îõîðîíí³ çàõîäè, òà óïðàâëÿòè äîðîæíüîþ ìåðåæåþ
ó â³äïîâ³äíèõ ëàíäøàôòàõ.

Äëÿ ïîêðàùåííÿ ñòàíó äîðîæí³õ ãåîñèñòåì
ïîòð³áíî ïðîâåñòè:

- âäîñêîíàëåííÿ àâòîìîá³ëÿ ³ éîãî òåõí³÷íèé
ñòàí ( âäîñêîíàëåííÿ êîíñòðóêö³é àâòîìîá³ëÿ,
ñòâîðåííÿ íîâèõ òèï³â ñèëîâèõ óñòàíîâîê,
çàñòîñóâàííÿ íîâèõ òèï³â ïàëèâà ³ ï³äòðèìêà
òåõí³÷íîãî ñòàíó àâòîìîá³ëÿ).

- ðàö³îíàëüíà îðãàí³çàö³ÿ ïåðåâåçåíü ³ ðóõó
(âäîñêîíàëåííÿ äîð³ã, âèáîðó ïàðêó ðóõîìîãî
ñêëàäó ³ éîãî ñòðóêòóðè, îïòèìàëüíà ìàðø-
ðóòèçàö³ÿ àâòîìîá³ëüíèõ ïåðåâåçåíü, îðãàí³çàö³ÿ ³
ðåãóëþâàííÿ äîðîæíüîãî ðóõó ³ ðàö³îíàëüíå
óïðàâë³ííÿ àâòîìîá³ëåì).

- îáìåæåííÿ ïîøèðåííÿ çàáðóäíåííÿ â³ä
äæåðåëà äî ëþäèíè.

- ðàö³îíàëüíà çàáóäîâà ìàã³ñòðàëüíèõ âóëèöü
- ìàêñèìàëüíå îçåëåíåííÿ òåðèòîð³é ì³êðî-

ðàéîí³â ³ ðîçä³ëîâèõ ñìóã .
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