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the quality of surface waters is deteriorating.

The article presents the continuation of the results of the author's research and further directions of his scientific
activity on the state of the Southern Bug basin and adjacent territories. According to the results of research, the author
determined that the formation of sulfate ions, along with natural factors, is to some extent influenced by anthropogenic
factors, especially the discharge of domestic and industrial wastewater. In the summer-autumn and winter lows the content
of sulfate ions in the water of the Southern Bug increases relatively. For Cl ions, the distribution by seasons of the year is
somewhat different. Thus, in the spring floods the highest values are characteristic of the Udych River - 51.3 mg / dm3,
their content in the water of the left-bank tributaries increases even more - from 30.7 mg / dm3 (Sob River) to 73.5
(Southern River) Bug - the village of Stavki). In general, the content of chloride ions varies less. The growth of
mineralization is more noticeable in the rivers Rudka and Pivdennyi Bug (the village of Stavky), but the salt content does
not exceed the permissible levels. For all years of observations, the average annual pH value did not exceed regulatory
requirements. The highest water color is observed in the Udych River (32-40 °) both in winter and in summer-autumn
lowlands and in spring floods, as well as high values were found in the waters of the Southern Bug River - 28 ° (Khmilnyk,
c. Betting). Exceedance of the maximum concentration limit BSC5 was observed at all observation points. Therefore, the
waters of the Southern Bug according to this indicator can be considered quite polluted. According to this classification,
moderately hard (3.0 —6.0 mmol / dm®) include the waters of the rivers: Snivoda, Desna, Sob, Pivdennyi Bug (Stavky
village); to hard (6.0-9.0 mmol / dm3) the following rivers: Udych, Ustya, Rudka, Southern Bug (Vinnytsia, Ladyzhyn,
Khmilnyk). The content of nitrites in the waters of the rivers of the Southern Bug basin fluctuates. In spring floods the
values are slightly higher than the summer-autumn lows, in winter the lows are slightly increased. The content of nitrates
is not higher than the MPC, compared to other observation points, the highest values were found in the Southern Bug
(Ladyzhyn) - 16 - 18.6 mg / dm3. Exceedances of the maximum concentration limit for phosphorus were not observed.
The content of iron (Fezag) is an excess of the MPC and these indicators were found at almost all observation points.
Seasonal changes in Cu concentrations were not detected. The content of Mn slightly exceeded the MPC in the spring
floods in the waters of the Udych River and the Southern Bug River. The odor of surface waters fluctuated depending on
the temperature value, in particular, in the summer-autumn period the average values are the highest - 3-4 points, and in
winter - the lowest - 0-1 points. Turbidity at almost all observation points exceeds the MPC, surface waters are turbid.

Keywords: river basin, anthropogenic transformation, geosystem, surface water quality, spatial model,
Vinnytsia region, geoecological research.
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I'EOEKOJIOTTYHI ACIIEKTU ABTOTPAHCIIOPTHOI'O 3ABPYJITHEHHA 1
IMPOAYKYBAHHSA TAPHUKOBUX I'A3IB Y M. TEPHOITOJII

B oaniii pobomi npogederno 0ocniodicents 6nugy napKy agmompancnopmy Ha 00caeu UKUOI6 WKIONUBUX PEYOBUH
y micmi Tepronine. 30iticheHo ananiz OaHux 6A2amopivHO20 MOHIMOPUHZY 3a0PYOHIOIOUUX PEHOBUH Y AMMOCHeEePHOMY
noeimpi [1, 7, 8, 9, 10, 13]. Ha ocno6i nokasHukié nonepeomix poxié¢ CHOCMepediceHb pPO32NAHYMO NepesUuuyeHHs
HOPMAMUBI6 2PpAHuYHO OONYCIMUMUX KOHYeHmpayiu pewosur y nogimpi. CnpocHo308ano UMogipnuuil 0ocse euxudie
wixionusux eazie na 2030 pik, npoanannizosano oaui, nasedeni y Hayionanvniti mpancnopmmuiic cmpamesii Yxpainu 00
2030 poxy [19]. 3anpononosarno wasixu pozeumxy nooditi. Bneceno KouKpemui pekomenoayii, o 00noModNCyms 3HUUMU
piseHb 3a0pyOHents ammocghepu 2a3amu, a MaKoHiC PiBeHb WYMOB020 Ma NUL08020 3a6pyoHents. OOHUM i3 3ax00i6, AKi
noxpawams Cman cepedosuya € nocaoka HeoOXiOHUX 6udie mpas sTHUCMUX POCIUH, WO HAUKpawe 8noparomscs i3
noz2nuHaio4oo @yukyiero. Pozenanymo nponosuyilo 66e0enHsi HOGUX WBUOKICHUX MApuipymis O01s NACANCUPCLKO2O
MPAHCnopmy, wjo OONOMOICYMb 3HU3UMU KLIbKicmb 3amopie y micmi. HeobxioHow y maiibymubomy € 3aMiHa HAAGHUX
MApuwpymuux maxci Ha eiekmpompancnopm, abo i B00CKOHANEHMS iX KOMIIEKMYIOYUX 00 HOBUX CMAHOapmis
egponeticokux kpain. OOHUM i3  KIIOYOBUX NYHKMIE € BCMAHOBNEHHA 0A2AMOAPYCHUX CHMOSAHOK 3d OCHOGHUMU
Hanpsamxamu pyxy y micmo Teproninb.

Kniouogi cnosa: 3a6pyonenns ammocpepu, uxuou, agMompancnopm, 2rooanvie nomeniints, TepHonin.

IHocTaHoBKAa HAYKOBO-IPAKTHYHOI NPOO- 0e31i4 BTOPUHHHUX PECypCiB Ta Bil-XOZiB, YHCIIO
JIEMH Ta aKTyaJbHICThb J0CHiIKeHHsA. ABTOTpaH- axux y 10 paziB mepeBuinye Macy aBToMoOis [4].
CIIOPT MPOAYKYE 3HAYHY KUTHKICTh TTAPHUKOBX Ta- [Ipobnema TpaHCTIOPTHUX 3a0pyI-HEHB IOJISATAE B
3iB, SKi CIIPUYUHSIOTH 3MiHY KJIiMaTy. Y TBOPEHHS ToMy, 1mo 3 2015 poky He BemyThCA
IIKIJUTMBUX Ta3iB BiJl IEPECYBHUX JHKEPEN B 3HAU- CIIOCTEPEXEHHS 3a o00CsIraMu 1 CTPYKTYpPOIO
HIi Mipi 3aJICKUATH BiJ SIKOCTI OOpaHOTO ITajinBa, BHKHJIIB, sIKi € OCHOBHIMH 3a0pyTHIOBAYaMH MiCh-
CTaHy aBTOMOOLUTEHUX JOPIT Ta ABUTYHA. OIUHUIT KHX TeocucTeM. ToMy MOCIIKEHHS T€0eKOIOTId-
TPaHCHOPTY 3a Yac CBOTO iCHYBaHHsS MPOAYKYE HUX aCIEeKTiB aBTOTPAHCIIOPTHOTO 3a0pyIHEHHS €
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aKTyaJlbHUM THUTaHHSM, PO3B’A3aHHA SIKOTO Ha-
JACTh MOXKJIMBICTH ONTHMI3yBaTH aTMOEKOJIOTIY-
HUU CTaH.

3B’A30K TeMHU 3 BAKJIUBUMH HAYKOBO —
NpakTHYHUMH 3aBIaHHAMHU. OIiHKa TE€0eKo=-
JIOTIYHUX PH3UKIB Ta (DOPMYBAaHHS EKOJOTIIHO
0e3neuHuX 3acaji PerioHAILHOTO MPHUPOJOKOPH-
CTYBaHHS € TOJIOBHOIO METOIO MPOBEIEHOTO JI0C-
TipKeHHs. BUKkoHaHa mpans € CKIIag0BOI0 YacTH-
HOIO KOJIEKTUBHOI TeMu «KOHIlenTyasibHi i MpUK-
JIAJHI 3acajil TEOSKOJIOTIYHOI OIiHKY BILIMBY Ha
JOBKUIIS, IPUPOJOOXOPOHHOTO MEHEIKMEHTY Ta
€KOJIOrIYHOI Oe3neku reocucreM IlominbChbKOro
periony», peectpauiitauii Homep 0119U100590
TOMY TIUTaHHSA € akTyanbHuM. Cepen kpain €Bpo-
i YKpaiHa BBOKAETHCS OJHHM 13 JIiAepiB 3a0py-
JTHEHHS TOBITps. KOHTpONb 3a BUKHIAMHU HE Be-
JETHCS HAIKHUM YMHOM. J{OCTOBipHI JaHi Maitke
BigcytHi. [Ticis 2016 poky y micti TepHoImiiab B3a-
rajmi BiAcyTHs Oyab-sika iHQopmaris, moao 3a0-
PYIHEHHS TIOBITPS NIEPECYBHUMU JKepenaMu. Jla-
Hi, CTOCOBHO KOHTPOJIIO 3ara3oBaHOCTI € HEOOXia-
HuMH. Lle 103BONMTH BiATBOPUTH OiNbLI TOYHY
KapTHHY Ta NpUHAMAaTH BiINOBIOHI PIlICHHS IS
TOKpaIreHds cutyamii. Ham moTpiOHO BIocKo-
HAJTIOBAaTH CHCTEMY KOHTPOJIO 32 MOPYIICHHIM
MPUPOAOOXOPOHHOTO 3aKOHOABCTBA.

AHaJji3 ocTaHHIX AocjaigxkeHb i myo0Jri-
kanii. JlociaimpkeHHAM TmpoOieM 3a0pyaHEHHS
aTMocdepu 3aiimManucs sIK BITYM3HSHI, TaK 1 3apy-
OikHI BUeHi. |[HTEHCUBHICTh BIUIMBY T'OCIIOAPCh-
KOT'0 KOMITJICKCY Ha €KOJIOTIYHY CHUTYAIlil0 y MICTI
Tepuomoni posrasayro y mpargx Ilapuka Jlro-
oomupa [lerposuua [5, 18]. ['eoexomoriuni mapa-

METpH KOMIIOHEHTIB HaBKOJIHMIITHHOTO CEPEOBHIIA
micta TepHomoss mpoaHATi30BaHO Yy poOOTI
Hapuxa JLIL., Ilapuka ILJI., SnxoBcekoi JI.B,
Kysuka LP. (2019 p.) [18]. Ouinui piBHA aT™Mo-
chepHOro  3a0pymHEHHS OKpEMHUX pailoHIB
obmacTi, micta TepHOMOSA TIPUCBIUEHI POOOTH —
LM. Bapuu, JI.B. SukoBcekoi (2017 p.) [2, 3].
Pynakesuuom I.P. omyOmikoBaHO mpaifto, MO0
KapTorpadiyHOro MOJICTIOBAaHHS TPAHCHOPTHUX
notokiB y wicti [11]. Hani mpo 3MiHy piBHS
3ara3oBaHOCTI aTMOC(EPHOTO TOBITPSI MicTa
MOXHA TIEPETIITHYTH Ha CATi Aep)KaBHOI CITy>KOU
CTaTUCTUKHM YKpaiHH Ta TOJOBHOTO YIPABITiHHS
cTatucTuku y TepHominbebKii obnacTi [1, 6, 13].
Jleski TTOKa3HUKH, CTOCOBHO 3a0pyIHEHHS TaKOX
HaBENICHI y PETiOHAIBHHUX IOTOBIASX NP0 CTaH
HaBKOJUIIHLOTO MPUPOJHOTO CEpPEeIOBHUINA MicTa
Tepnomomns [7, 8, 9, 10].

BuxaanenHs ocHoBHOro martepiamy. [lpu
MPOBENEHHI AOCTiIKEHHs ocoOnuBa yBara Oyia
MPUBEPHYTA O TMEPCIEKTHBH MOCTYIIOBOIO PO3-
B’s3aHHSA TpoOsieMH 3a0pymHEHHS aTMoC(epH,
MUITXOM 3aIpOBaKSHHSI T IBUIICHUX CTaH/IAPTiB
Ta BHUMOI 1O €KOJOII4YHOI Oe3meKd aBTOMOO1IIb-
HOTO TpaHCIOpTy. Ha 0CHOBI onpartifoBaHHS JaHUX
TIONIEPEIHIX POKIB, 3MIHCHEHO EKCTPAIOJIAINIO,
IIOJI0 TEH/ICHITIT BUKUIB Y MallOyTHBOMY.

JleTanbHO PO3IIISIHEMO CKJal BUKUMIB Bix
riepecyBHUX oKepeny 2012 ta 2015 pokax, mpoBe-
JIeMO aHaJli3 3MiHM 00CSTY BUKHIIB 3a MOIEPEaH]
poku. Ha ocHOBi po3paxyHkiB Oyne 3ailiCHEHO
MIPOTHO3YBAHHS KITBKOCTI IMKIIJIUBHX Ta3iB BiJl
aBroTpancropty y 2030 pori.

Tabauys 1

Buxuou 3aopyonioouux peuosun ma 0iokcuoy eyzneyto 6 ammocghephe nogimps 6i0 nepecysHux
oxcepen 3aopyonenns micma Tepuononn (2012 p.). Bpaxoeani euxkuou 6io agmomoodinvhozo,
3AI3HUYHO20 MPAHCROPMY Ma 6UPOOHUYOT meXHIKU, mucay monH [1]

O0carn Y Tomy uncai
BUKU/IIB Hiokeuny | Hioxkcuay | Merany | Oxcuay | Oxcuay | Caxi | HemeranoBux | Kpim
3a0py/IHIOI0YHX cipkn a30Ty BYIJIEII0 | Aa30Ty JIETKHX TOrO,
Pe4YOBHH, Opra”iuyHuX | BHKHIU
yChHOro CHOJIYK aioxcuay
BYTJIENTIO,
THC.T
12090,8 185,8 1907,0 36,4 8470,7 17,4 246,9 12252 178,9
Tabauys 2

Buxuou 3a6pyoniorouux peuosun ma 0iokcuoy gyzneyio 6 ammocghepre nosimps 6i0 nepecysHux oxcepen
3a 0CHOGHUMU guOamu 3a0pyouwuux pewosun (2015 p.), mucay mounn [1]

O0csarn Y Tomy umcai

BHKHUJIIB Hiokcnny | Jdiokenay | Merany| Oxcuay | Oxenpy | Caxi | HemeranoBux Kpim

320py/AHIOIOYHX cipkn a3oTy BYIJIEI0 | a30Ty JIETKHX TOrO,
Pe4YOBHH, Opra”iyHux BUKH/IH
yChOro CIOJIYK Aioxcuay

BYyIJIel}o,
THC.T
10434,5 185,9 1897,9 30,9 7096,7 18,7 249,6 953,5 162,3
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YV HmwxyeHaBeneHiW TaOMUIl MICTUTHCS
iH(hOopMaIlis PO MOTEHIIAIN II100aIbHOTO MOTEI-
JIHHS AJ1s PI3HUX MTAPHUKOBHX T'a3iB BiJIMIOBIIHO 10
nokymenty «KepiBHi npuHmunmu MixypsanoBoi
TPy CKCHEpPTIB 3 NMHTAaHb 3MIHH KJIiMaTy IS
ITiITOTOBKY HAIIOHATHLHUX KaJAacTPiB MAPHUKOBHX

raszie 1996 poxy» [14]. Ilotenmian rio6abHOTO
TIOTEIUTIHHS BU3HAYA€ CTYIIHb BIUIMBY Pi3HHX
MapHUKOBHUX Ta3iB Ha rI00albHE TOTCIUTIHHS Yy
MOPIBHSHHI 3 IBOOKHCOM BYTJICIIO, YN MTOTEHITIAN
TI00ATBHOTO TTOTEIUTIHHS TOPIBHIOE 1.

Tabauys 3

Homenuianu zno6anvnozo nomeniinnua napuukosux 2azie [14]

I'a3 Ximiuna ¢popmyaa IToTrenuiaau riodajJbHOrO
NOTEIUIiHHSA
JIBOOKUC ByTJIEIIO CO2 1
Meran CH4 21
Jliokcua azoty N>O 310

Omninka MmoTeHNiady ri100albHOTO MOTEN-
JIHHS BiJl BUKUIIB TIEPECYBHUX JKEpEN y MICTI
Tepnominb, 2012 p. :

Hiokcun azory: 1907,0 x 310 =591 170 .

Mertan: 36,4 X 21=764,4 1.

JBooknc Byremo: 178,9 tmc.r. X 1
178,9 tic. T.

3aramom y wmicti TepHOmNIb TOTEHITIAT
IO0ABHOTO TIOTETUTIHHS BiJl BUKHUIIB MTAPHUKO=-
BUX ra3iB aBTOTPAHCIIOPTOM CTaHOBHTB:

[Ipu mepeBeneHHS y BiJICOTKOBE CITiBBij-
HOIICHHS CKJIaJ BUKHUAIB Oyle MaTH HACTYITHUN
BUIJISI:

12090,8 = 100%;

Hiokeun cipku: 185,8 = 1,5%;

Hiokcun azoty: 1907,0 = 15,7%;

Mertany: 36,4 = 0,3%;

Oxcuny Byriemio: 8470,7 = 70%;

Oxkcuny azoty: 17,4 =0,14%;

Caxi: 246,9 = 2,04%;

591 170 +764,4 + 178 000 = 769 934,4 . HemeranoBux JIETKUX OpTaHiuHUX
cronryk: 1225,2 = 10,1%;
BiacoTKoBe cniBBiAHOLWEHHA BUKUAIB
HemeTaHoBI neTKi o
OpraHiyHi cnoaykm napHMKOBM_X ra3sis
10,1% Aiokena, cipru [iokecug asoty
1,5% 15,7%
204%
\ - ————— MerTaH
Okcuay a30Ty/ o
0,14% 0,3%
Okcunpg,
Byr/ieuto \ ;
70% \_//

Puc. 1. Ouninka nmoreHuiajay rjio0ajbHOr0 NOTenJiHHs Bil BUKHIIB MepecyBHUX JzKepesa y MicTi
TepHoninb, (2012 p.)

Omninka moTeHWiany TIJI00AJLHOTO MOTEM-
JiHHA B BHUKHIIB HEPECYBHHX JKEpeN y MicTi
Tepnorinb, 2015 p. :

Hiokcun azoty: 1897,9 x 310 =588 349 .

Mertan: 30,9 x 21 =648,9 1.

JBookwuc Byraero: 162,3 tuc.T. X 1 =162,3
THC. T.

3arasom y micti TepHONiIE HOTEHIIAMT TI10-
0abHOTO TOTEIUTIHHS BiJi BUKUJIB HMapHUKOBUX
rasiB aBTOTPAHCIIOPTOM CTaHOBUTB!

588 349 + 648,9 + 162000 = 750 997,9 T.

[Ipu mepeBenmeHHS Yy BiACOTKOBE CIIiBBiJ-
HOIIIGHHS CKJIaJ BUKHUJIB Oy/Je MaTh HACTYITHUM
BUTJIS:

10434,5 = 100%;

Hiokcun cipku: 185,9 = 1,7%;

Hiokcun azoty: 1897,9 = 18,1%;

Mertany: 30,9 = 0,2%;

Oxcuny Byriaero: 7096,7 = 68,0%;

Oxcuny azoty: 18,7 =0,17%;

Caxa: 249,6 = 2,4%;

HemeraHoBi neTki
953,5=9,1%;

OpTraHiyHi CIOIYKH:
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BiacoTKkoBe cniBBiAHOLWEHHA BUKUAiIB
HemeTaHoBI neTki .
NapHUKOBMUX rasis

OpraHiyvHi CnoayKn
Liokeung, cipkum

9%
1,7% .
[Liokcug asoty

’ S 1%

Caka

3% O\
OKcuay asoty
0,17%

MeTaH
0,2%

Okeng
Byrneuto
68%

Puc. 2. Oninka noteHuiany rjio6aabHOro NOTEILVIiHHSA BiJi BUKHAIB epeCyBHHX JuKepeJ y MicTi

TepHomniab, (2015 p.)
[Tpu mopiBasHHI qanux 2012 Ta 2015 Tepiraetbcsi. CyTTEBO BIAPI3HSIOTHCS JIUIIE
POKIB MOKHA TOBOPUTH, MPO T€, IO 3HAYHUX MOKa3HUKH JIBOOKHCY BYTJEIIO y aTMocdep-
KOJINBaHb y BUKHJIaX BKa3aHUX Ia3iB HE CIIOC- HOMY TOBITPI.

Tabauys 4
/unamika éukuoie 3a0pyoHIOOUUX PeUOGUH 8 amMOochepHe nosimps 6i0 nepecysnux oxycepen micma
Tepnonine, muc. moun [13]

Pik: O0csirm  BUKHMAIB  3a0pyIHIOIYHUX
PEeYOBHH NepPeCyBHUMHU JKepeJaMu (THCHY
TOHH)

2000 p. 11,4

2005 p. 14,6

2010 p. 12,0

2015 p. 10,0

Buknau 3abpyaHiooumx peyosuH (tucay
TOHH)

2000 PIK 2005 PIK 2010 PIK 2015 PIK

==@==B1K1AN 326PYAHIOIOUYNX PEYOBUH (TUCAY TOH)

Puc. 3. Innamika BUKHIIB 320pyIHIOIOYHX Pe4OBHH B aTMOC(epHe MOBITPS Bill MepecyBHUX Jxkepet
micta Tepnomian (2000 p. — 2015 p.)
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J1o BIiZIOMHUX HaM JIJAHUX TaKOXK BapTO JIOJIATH
IHI Ta TOOAWHH, y SKI HAa JOPOTax 3HAXOIUTHCS
HaiOIblIa KUIBKICTh OJWHWIL TpaHCIOpPTy. B
nepiof MIKOBUX HAaBaHTaXEHb, PyX 3HAYHO
VIOBUTBHIOETHCS, CTBOPIOIOTHCS 3aTOpH. B pe3yib-
TaTi KiTbKICTh BUKUHYTHX Ta3iB y TOBITPSI 38 O/IH-
HUIIO yacy 3pocrtae. [lokasHUKH B3SITi 13 crocTe-
peXxeHs, ki Oynu mpoBeneHi panime. Jjisa mpuk-
Ty PO3TISHYTO PYyX TPAHCIOPTY Y MiKpOparoHi
«CximgHuit». 3a pesynpTaTaMu HaHOLIbII 3aBaH-
TaXEHUMH IHAMH Oynu TOHEIINIOK, cepeia Ta
m'sataung. [1{omgo roauH, miKk Ha goporax CIocTe-
piraerbes: 8:00 — 9:30, 13:00 — 14:00, 18:30 —
19:30 [12].

3a OTpUMaHUMHU NaHUMHA HaHKPUTHUJHIIIA
cutyaiis crocrepiranacst y 2005 poiri, micis 90ro
BinOyBasocst 3HKCHHS piBHA BUKHAIB. [loeTamHo
BIPOB/DKYBAIM  3aXOJH,  SKIi  3YMOBWIIH
3MEHIICHHS PIBHA 3a0pyIHCHHS aTMOC(EPHOrOo
MoBITPs. A came:

® YIOCKOHAJICHHS CXEMH PyXy aBTOTpaH-
CIIOPTY.

o O3elleHeHHS TIPUIOPOIKHBOT 30HU.

o [Iepexin Ha ambTEPHATHRHI KEpETa CHEP-
rif.

* MozepHi3auis napKy TPaHCIIOPTHUX 3aCO-
0iB.

AHanizyroun Moka3HuKA J[ep:kaBHOI CITyk-
Ou craTHCTHKU YKpaiHu y TepHOMIIBCHKIH 00-

PiBeHb BUKMAIB NapHUKOBKUX rasis

100

40

20

10 g"

1990 pik 2015 pik

2030

macti 3 2000p. mo 2015p. MU crocTepiraeMo 3HH-
JKEHHSI KITBKOCTI TPAHCIIOPTHUX BHKHIIB B Ce-
penaboMy Ha 2,3% KOXHI 5 POKiB.

Otxe, Oepydu 10 yBaru pe3yjbTaT CIocTe-
peXeHb, CIIPOTHO3YEMO piBeHb BUKHIIB Ha 2030p.

2015: a0=10,0;
2020: ay;

2025: az;

2030: a3 =7;

as = 10*(1-2,3\100)’ = 9,4 Tuc. TOHH.

OToXk, 32 HAallUMH PO3PaXyHKaMH, PiBEHb
BUKUAIB y 2030 porti mpubiau3HO cTanHoBUTHME 9,4
THC TOHH.

Ha 3meHmIeHHs piBHS TpaHCTIOPTHHUX 3a0py-
THEHb B JIAaHWW Yac BIUIMHYJIO NpUAHATTA Kabi-
HeToM MIiHICTpIB HaIOHATBHOI TPAHCIIOPTHOT
crparerii Ykpainu go 2030 poky (puc.4) [19].
3rigHo 3 MOKyMeHTOM, MeToro CTpaTerii Mae OyTr
3HW)KEH-HS BIUTMBY TPAHCIIOPTHOTO CEKTOpPY Ha
JOBKUJUIS TA BiANOBIAHICTh TPAHCTIOPTHUX HOCIYT
notpebam HaceneHHA. OCHOBHI IyHKTH, IO
repeabdavae cTpaTeris:

o 3MeHIIeHHS 00CSTiB BUKH/IB TAPHUKOBUX
rasziB y arMocgepHe MOBITpS BiJ aBTOTPAHCIIOPTY
10 60% pisast 1990 poky;

© 3pOCTaHHSI YACTKH EIEKTPOTPAHCIIOPTY Y
BHyTpimmHbOMY crioiryueHHi (75% g0 2030 poky);

o 3picT piBHSA 3aCTOCYBAaHHS albTCPHATH-
BHMX BHUIIB TajJHBa Ta EJICKTPOCHEPrii y TpaH-
cnoptHOMY cektopi (50% mo 2030 poky).

36inbweHHs BUKUAIB
NapHWUKOBWX rasis
Bifl aBTOTPaHCNOPTY

KYPC Ha eneKkTpoTpaHcnopT

BMKOPUCTAHHA anbTepHaTUBHUX
nanve Ta eneKkTpoeHeprii

(signosigno Crparerii)

Puc. 4. PiBeHb BUKH/1iB NIAPHUKOBHX I'a3iB, 3TiIHO HALIOHAJIbHOI TPAHCIIOPTHOI
crparerii Ykpainu 10 2030 poky [19]

“Xoua mepenbaueHi 3aBIaHHS TPAHCIIOPT-
HOI cTparerii BUIJISAAa0Th ONTUMICTUYHUMH, Ha-
CIIpaBAi HE BCE TaK MO3WTHBHO. B crparerii 3a3-
Ha4YeHO MPO “3HKCHHS BUKHIIIB TAPHUKOBHX Ta-
3iB 10 60% piBHA 1990 poky, mpoTe 3a IaHUMU
Hayionanwnoeo kadacmpy 6uxudie napHuxosux
easie [6]y 2015 porti B YkpaiHi piBeHb BUKHIIB

yxe craHoBHB 26% piBHs 1990 poky. ToOTO cTpa-
Teris nmependavyae 30LMbIIMTH BUKUIAM Maike Ha
34%. Hatomicts, Aii Ypaay MaroTe OyTH CIpsMoO-
BaHI Ha peajbHE 3HIKCHHS BUKHIIB MMAPHUKOBHX
ra3iB y TpaHCIIOPTHOMY CEKTOPI, 1[0 € ILJIKOM JIO-
CSOKHMM Ta €KOHOMIYHO OOTPYHTOBaHHM 3TiJHO
3 Haykosumu pospaxyukamu” [17], — KOMeHTye
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KOOPJAMHATOPKA KaMITaHii 3 TPaHCIIOPTHOI ITOJIi-
tuku Exomii M'agaa I'y3. SIkmo ommpaTtucs Ha
MPOTHO3HM CTpaTerii, To aHai3yrouu nepion 2015 —
2030 pp. KiHIEBUI MOKa3HWK cTaHOBUTHUME 13,4
THC. T. ATMOEKOJIOTIYHUN cTaH MicTa TepHomos
3a3Ha€  HemepeadadyBaHOTO  AHTPOIIOT€HHOTO
BITMBY. OCHOBHUM 3 TaKWX YMHHUKIB Ha JTAaHUH
MOMEHT € BO€HHI 1Iii B kpaiHi. Bracmimok mmx
00CTaBHH MU CIIOCTEPITAEMO MIrpariiro HaceIeHHs
y 3axigHi perionu Ykpainu. TepHOIiIb € OTHUM i3
MICT, IO MPUHHSIIO HAKOLIbIIE THMYAcOBO Mepe-
celeHuX 0ci0, ski mpuOyad Ha CBOIX aBTIBKax.
MicTo TakoX € TPaH3UTHOIO 30HOIO AJISl TUX JIIO-
neid, siki pyxaroThesl nanmi. Sk pesynbrar, BigOy-
Ba€ThCS 3pOCTaHHS KiTbKOCTi aBTo. llle omauM 3
(haxkTOpiB € BBEICHHS T03BOTY HA TIEPi0]] BOEHHOTO
crany (Big 24.02.2022p.), MOXKIIUBICTh BBE3CHHS
aBTOMOOWTIB 0€3 pO3MHUTHEHHS y Hally KpaiHy.
Takox BimOyBa€ThbCSI pyX Ba)KKOI TEXHIKH 00’13-
HOIO JIOpOTOI0 MicTa. 3a IMX OOCTaBHH MOLIKOJ-
KYIOTbCS IpyHTH. Lle mpu3BoauTh 10 Aerpamamii

POCITUHHOTO TTOKPHUBY, IMTOCHITIOE BITPOBY Ta BOIHY
epo3ii. OToX, cIoaiBaTHCS HA TTIO3UTUBHUN PO3BHU-
TOK IOJIii, TIepeI0AYCHII CTPATETIE0 Ta HATUMHU
pO3paxyHKaMH CbOTOJHI MpoOJIeMaTHYHO.

[TokparmuTy cuTyartito, o0 3a0pyIHEHHS
aTMocdepH MiCTa TOITOMOXE HOBUH TIPOEKT 3MIHU
00’1300 moporu [16]. TepHOMTBIIMHY TEpETH-
HalOTh TPpU MDKHApomHi kopumopu (M19, M30,
MO09). ¥ micTa HeMae TOBHOIIHHOI 00 °13H01. HasB-
Ha Jgopora 30y/J0BaHa I1ie y paAsSHCBKUiI Tepiof i 3a
el yac «oOpocia» HOBUMH MiKpopaiioHaMu. 3
OTJISIY Ha T€, 0 TepHOMUIBIIINHA — 1€ TPAaH3UTHA
0011aCTh, SIKY MEPETUHAIOTH TPU MIKHAPOTHHUX KO-
punopH, OyAiBHUITBO MiBHIYHO-CXiTHOT YaCTUHH
JIOPOTH JIOTIOMOXKE JTOTPUMYBATHCS HEBHCOKOTO
piBHs 3a0pyaHeHHS. BrockoHaneHa mopora 3'en-
Hae Taki HaceneHi myHKTH ak: Hlnaxtuani Ta Cmu-
KiBIi. Takok 00'emHatOTHCS 2-1 MXKHAPOIHI TpacH
M19 (lomanoBe, Kosenn, YepHipmi, Tepebneue)
ta M30 (Crpuii, [3Bapune).

z
E)

Puc. 5. IlpoekT OyaiBHUNITBA 06°13HO0I aBTOMOOITBHOI Joporu M. TepHominb

Jlnst cBimoMOTO KepyBaHHS PIBHEM BHUKHIIB
MH MOKEMO 3alpOBAJUTH B IO TaKOX HACTYIIHI
MPOMO3HUIIII:

I[Ipu B’i3mi y TepHomisb, HA OCHOBHHX
aBTOMOOUTEHUX goporax: P39, M19, P43, ES0,

Zolochiv

30n04iB ‘ Zaliztsi
3aniauji
Zboriv
36opis
(HO2 |
Konyukhy
KoHroxu
=
Berezhany
BepexaHu Kozova

KosoBa

HO02, P41 posranryBaTtu 6aratosipycHi CTosTHKH. Lle
J03BOJINTH 3MEHIIUTU KiJIBKICTH aBTO Y CamMoOMy
MICTi, BIiAMOBIIHO 3HHU3UTH YacTOTy YTBOPEHHS
3aTOpiB 1 piBEHb BUKHUIIB.

[ P41}
Ternopil

[ M19 |
Bilozirka
Z= binosipka
Zbarazh
36apax
’ = Volochys'k
TepHoninb B gonounchk
Skalat
[ M19 | CKkanar

Puc. 6. PozramryBaHHsl roJIOBHHX aBTOMOOITbHUX HIIAXIB B oKoJIMIsSIX TepHomos

st 6inbin eeKTUBHOI POOOTH TPOMAIChH-
KOT'O TPAHCIIOPTY BapTO MIPOAHAII3yBaTH MACAKH-
poroTiK. Y BiINOBIAHOCTI A0 AaHUX, IO MU OTPH-

MaeMO HEOOXiTHO CTBOPHUTH HOBI IIBUAKICHI Map-
mpyTH. I3 omHOTO MiKpopaioHy B iHIINH, 0€3 10-
JATKOBUX 3yNMUHOK. TakoX BapTO MEPETBOPIOBATH
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MapIIpyTHI TakCl Ha HOBITHI eleKTpokapu. [lo-
LITHHO BIPOBAIUTH PO3TATYKEHY MEPEKYy IS
3arpaBKy [TUX MAIIIWH.

Micto TepHomins, sk i Bcs TepHOMiIbCHKA
obmacte, mpuypoueHi 10 [1oaiabChKOi BUCOUNHHU.
BpaxoByroun HasBHICTH acpoAWMHAMIYHHX IIO-
TOKIiB Ha ByNn. Pycekild, mpocmekTax 3iIyKH,
C.banzgepu Ta iH. y MICTi, peKOMEHIOBAaHUMH JIJIS
BHCAIDKEHHSI € HHU3BKOPOCHi IMOPOAU AEpeB, SIKi
3a0e3MeuyIOTh 3HIKCHHS 3alUJICHOCTI MOBITPS B
2-3 pa3W TOpPIBHSAHO 13 BIAKPUTUMH MICHKHUMHU
TepuTopismu. Kpaie 3a iHIMAX T BTPUMYIOTH
LIMPOKOJIMCTAHI JepeBa. ['a3o3axucHa GyHKIIsA
JiepeB BU3HAYAETHCSI PIBHEM IX Ta30CTIHKOCTI. Y
TepHomoni CTIHKUMH 7O 3ara3oBaHOCTI IOBITPS
cepel Haca/PKEHb CIIEIIaIbHOTO TPH3HAYEHHS €
B’s13 (IIIOPCTKUM 1 TNAIKWH), SUTMHA KOJIF0Ya, KICH
SICCHEJINCTUH, OCHKa, Tomojs (Oina, KaHaJChKa 1
qopHa), akamisd XOBTa, KajJuHA 3BUYAHA, CMO-
ponuHa YopHa, 0y30K 3BUUaiiHuil. CepesHiM CTy-
MEHEM CTIHKOCTI BiA3HAYAIOTHCA TakKi TOPOIH
nepeB: 6epesa bopomaBdacta, MOJIpHUHA CHOIPCHKA,
ropoOvHa 3BHYaiiHA, KJIEH TaTapCbKUM Ta iH.
KonueHnTpariist ra3iB y moBiTpi TakoX 3aJ€KUTh 1
B TIUTBHOCTI TIOCamKW pociuH. HeoOXimamMm €
JTOTPUMAaHHSA HOPMAaTUBHUX IMMOKA3HHUKIB CTBOPEHHS
3eJICHUX HacapKeHb (BiAcTaHi MiX cTOBOypamu
JepeB) 13 BpaXyBaHHSIM iX BUAOBUX XapaKTEpHUC-
THK. Takok HEOOXITHO 3aIpPOBATUTH BITPO3AXHC-
Hy QyHKOifo Ta BpaxyBatd (ITOHUMAHY [ifO
Haca/pKeHb. J{J1st 3HMKeHHS BIUIMBY BiTPY JOCTaT-
HIM OyJie pO3MIIIEHHS 3aXHCHUX CMYT, IITHPUHOIO

20 — 30 merpiB. llomo momupeHHs (GITOHIUIIB,
HaWOiIpIIe iX BHUIUIAIOTH XBOWHI mepeBa. 1 ra
MBI BUALISIE HA 100y 30Kr JNETKHX PEYOBHH.
Takox BeNMUKY KiJbKicTh ¢iToHumiB (20 — 25
KiJIorpaM) POayKYIOTh COCHA, STMHA Ta TYSI.

BucHoBKH Ta NepcneKTUBH BUKOPUCTAH-
H JOCTIKeHHs. Y TIpoIeci JOCITiKSHHS IIp-
0aHAJII30BaHO CTATUCTHYHI IaHi, B3ATI 3 apxXiBy
JlepxaBHOI CITy>kOM cTaTHCTUKN YKpainu B TepH-
OUTBCHKIM oOsacTi. BcranoBieHO 3MiHY piBHS BU-
KuIiB mapHukoBux rasie 3 2000p. mo 2015p.
[InsxoM ekcTpamosAmii CIpOrHO30BAHO MOMKITH-
BUH cueHapiit 3minu cutyaunii o 2030 poky [19].
3niiicHeHO aHalli3 00CATY Ta CKiIaxy 3a0pyaHIOIO-
gyux pedoBwH. PosrisHyTro mani HarioHambHOTO
KaJacTpy BUKHUIIB MApHUKOBHX Ta3iB y 2015 porri
B YKpaiHi Ta MpoaHali30BaHO HalLliOHAIbHY TpaH-
criopTHy crtparerito Ykpainn g0 2030 poky.
3anpoITOHOBAHO IIISXH ISl IOKPAIICHHS CUTYAITil
y micti. Cepex HUX BapTO BHOKPEMHUTH: IMPOEKT
OymiBHULTBAa HOBOI 00 i3HO01 noporw, mo 00’ eqHae
IBI MIKHApOIHI Tpacw; BCTAHOBJIEHHS OaraTo-
SIPYCHUX TApKOBOK HA OCHOBHUX NUISIXaX B’i31y y
TepHoMiNb; BIPOBaKCHHS MIBUAKICHIX MapIIpy-
TIiB IS TPOMAJICHKOTO TPAHCIIOPTY; 3aMiHa HasB-
HUAX aBTOMOOUTIB U TAcaXUPOIICPEBE3CHHS Ha
BJOCKOHAJICHUH E€NEeKTPOTPaHCIIOPT; aHawi3 3ele-
HUX HAaCa/KeHb Y MiCTi Ta BBEJICHHSI HOBHX, (DYHK-
mii SKUX € BKpa HeoOXimHMMH. BrupoBamkeHHS
WX 33aXOJliB JO3BOJUTH IMiJBUIIUTH PiBEHb aTMO-
eKOJIOTiuHOi Oe3mekn y micTi.?
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Abstract:

Anastasiia SERKIZ. GEOECOLOGICAL ASPECTS OF AUTOMOTIVE POLLUTION AND GREENHOUSE
GAS PRODUCTION IN THE CITY OF TERNOPOL

In most cities in the world, air and noise pollution from motor vehicles are, or are fast becoming, major problems
for the physical and mental health of the people. At least 90% of the carbon monoxide in urban environments comes from
mobile sources. The health risks of air pollution are extremely serious. Poor air quality increases respiratory ailments like
asthma and bronchitis, heightens the risk of life-threatening conditions like cancer, and burdens our health care system
with substantial medical costs. The publication is an integral part of the collective theme "Conceptual and applied
principles of geo-ecological assessment of environmental impact, environmental management and environmental safety
of geosystems of the Podolsk region." This paper considers the issue of unsystematic control of emissions of harmful
substances into the air, both throughout the country and locally. The main works of scientists devoted to air pollution in
the region are highlighted. The volume and structure of emissions of harmful gases by motor transport during 2000 are
considered. - 2015 in the city of Ternopil. Statistical data are taken from the archives of the State Statistics Service of
Ukraine in Ternopil region. The schedule of changes in the amount of pollutant emissions is given. An analysis of possible
causes of changes in greenhouse gas emissions has been made. The data presented in the National Transport Strategy of
Ukraine until 2030 are analyzed. The amount of harmful gas emissions in the future is calculated by extrapolation. The
analysis of indicators of long-term monitoring of pollutants in atmospheric air is carried out. Based on the strategy and
regional reports for 2017, 2018 and 2019, on the state of the environment in Ternopil region, predicted possible ways of
development. Specific recommendations have been made to help reduce the level of air pollution by gases, as well as the
level of noise and dust pollution. The project of construction of a new bypass road, which will connect such settlements
as: Shlyakhtyntsi and Smykivtsi. The 2nd international routes M19 (Domanove, Kovel, Chernivtsi, Terebleche) and M30
(Stryi, Izvarine) will also be merged; installation of multi-storey car parks on the main entrances to Ternopil (P39, M19,
P43, E50, HO2, P41); introduction of high-speed routes for public transport; replacement of existing passenger cars with
improved electric vehicles; Roadways and traffic controls that reduce congestion and idling; analysis of green areas in
the city and the introduction of new ones, the functions of which are extremely necessary. Drive less (ride a bike, walk,
carpool, or use public transportation instead). Since most pollution from cars and trucks is due to the burning of fuel, you
can reduce pollution from these sources by burning less fuel, burning fuel cleaner and burning cleaner fuel. Clean vehicle
and fuel technologies provide us with an affordable, available means of reducing transportation-related air pollution and
climate change emissions. The implementation of these measures will increase the level of environmental safety in the
city.

Key words: air pollution, emissions, vehicles, global warming, Ternopil.
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