AHOTANIA

Pabow I. O. Ili1BUILIEHHS €KOJIOT1YHO1 O€3MEKH 1 MOHITOPUHT BIUIUBY 00’ €KTIB
aBTOTPAHCIIOPTHOI iH(PpacTpyKTypu Ha JOBKiLIL. — KBamidikamiifHa HaykoBa mpars

Ha TpaBaxX PyKOIMHUCY.

Hucepraiisi Ha 37400yTTS HAyKOBOTO CTymleHs JokTopa (dimocodii 3a
cnenianbHicTiIO 101 «Exonoris» — HatloHanbHul TEXHIYHUNA YHIBEPCUTET Y KpaiHU
"KuiBchkuit momiTexHiyHuil iHCTUTYT iMeHi [ropst Cikopebkoro”, Kuis, 2021.

3a paxyHOK IMOCTIHHOTO 3pPOCTaHHS KIJBKOCTI aBTOTPAHCHOPTHUX 3aco0iB,
0COONMBO  MPUBATHUX, 3OUIBLIYETbCS  4YMUCIO  OO’€KTIB  aBTOTPAHCIOPTHOI
1HDpaCTPYKTYpH, M0 SKOi BIAHOCATHCS: JOPOKHS MEpeka, aBTO3aIlpaBHI CTaHIIIi,
CTOSIHKA  aBTOTPAHCIOPTY, AaBTOMHMHI  KOMIUIEKCH, CTaHIli  TEXHIYHOIO
00CIIyroByBaHHsI Toll0. Taka cuTyallis BeJe N0 IIUIBHOTO 3alOBHEHHS TEPUTOPIl
MicTa 00’€KTaMH aBTOTPAHCIOPTHOTO KOMIUIEKCY. SIK HACHiZOK, MOpSAJ 3 HUMH Ta
KUTJIOBUMH OyJUHKaMH (POPMYIOTHCSI 30HM MIABUIICHUX KOHIEHTPALIN MIKIJTUBUX
pPEUYOBHH SK B TPU3EMHOMY Mmapi armocepu, Tak 1 y TPYHTOBO-POCIMHHOMY
MTOKPHBI.

Omxke, mis 3a0e3meUCHHS CKOJOTIYHOI O€3IEKH, CTajaoro 30alaHCOBAaHOI'O
PO3BUTKY CYyCHUIbCTBA 1 Olocdepu, MiHIMI3aIlll MIKIIJIUBOTO BIUTMBY Ha JOBKLLIS 3
00Ky aBTOTPAHCHOPTY HEOOX1Ha MOHITOPUHIOBA OIlIHKA Cy4aCHOTO TE€XHOTE€HHOTO
HAaBAaHTAKCHHS Ha HABKOJMWIIHE CEPEAOBUIINE, IO CTBOPIOETHCS 00’ €KTaMu
aBTOTPAHCIIOPTHOI 1H(MPACTPYKTYpH; TMpelu3iiiHa OIlIHKa EKOJOTIYHUX PHU3HKIB,
NOB’SI3aHUX 3 JISUIBHICTIO IIMX OO’€KTIB; HAyKOBE OOIPYHTYBaHHS 3aXO[IB MJiA
1 IBUIIIEHHS €KOJIOTIYHO1 0€3MEeKH BIUTMBY aBTOTPAHCTIOPTHOI iHPPACTPYKTYPH.

Mema oucepmayitinoi’ po6omu TonsTaE y MABUIIECHH] €KOJIOTIYHOI Oe3MeKu 1
MOHITOPUHTY BIUIUBY 00’ €KTIB aBTOTPAHCHOPTHOI 1H(PACTPYKTYpH HA JOBKLLIS
[UIAXOM OOIpYHTYBaHHSI PEKOMEHJAL1N Ta MPOIO3HILIIN 3 ypaxyBaHHSAM JOCIIIKEHHS
CYyYaCHOTO CTaHy CKJIQJIOBUX MICHKOTO CEpEeJOBMINA HABKOJO TaKUX OO0 €KTIB Ta

PO3pOOKOI0 €KOJIOTTYHO O€3MEYHOr0 MUIOYOTro 3ac00y Il aBTOTPAHCIIOPTY .



JInst focsITHEHHST BKa3aHO1 MeTH 0yJI0 MOCTaBJICHO HACTYIIHI 3aj1a4i:

1. IlpoanamizyBaT Cy4acHMl CTaH IWIKIJUIMBOTO BIUIUBY OO €KTIB
aBTOTPAHCIIOPTHOT 1HPPACTPYKTYpU HaA MPUIICTJI TEPUTOPIi MICT IJisd BUSBJICHHS
IIISIX1B M1ABUILECHHS iX €KOJOTrTYHOI O€3IIEKU.

2. BcTanoBuTH 3a5Ie)KHOCTI 3MIHH IMOKa3HHUKIB 3a0pyJIHEHHS ypOOCHCTEM
Bl HaBaHTAXCHHSA OO0 €KTaMH aBTOTPAHCIOPTHOI 1H(PPACTPYKTYpH HaA OCHOBI
MIPOBEICHUX EKCIIEPUMEHTATLHUX JTOCIIIKCHb.

3. Po3pobutn MarematuuHy MOJEIh TEXHOTCHHOTO HaBaHTAKEHHS 1
PO3MOBCIO/DKEHHST  JIOMIIIOK B 30HaX O€3MOCEpeHhOr0  BIUIUBY  JDKEpen
TEXHOT€HHOTO 3a0pyAHEHHS.

4. OOrpyHTyBaTH peKOMEHJAIli Ta MPOMO3MUIIIi AJis MiABUIIEHHS €KOJIOT14HOI
Oe3neku 3 OOKy BIUIMBY aBTOTPAHCIOPTHOI IHPPACTPYKTYpHU HA OCHOBI JOCIIKEHHS
Cy4acHOTO CTaHYy CKJIQJIOBUX MICBKOTO CEpPEIOBHINA HABKOJIO TaKUX 00’ €KTIB Ta
€KOJIOTIYHOT'O0 PU3UKY, OOYMOBJICHOTO TEXHOTCHHHUM 3a0pyAHEHHSAM aTMOC(HEpHOIo
HOBITPSL.

O0'ekT mocaigkeHHsi — Tpolec 3a0pyIHEHHS CKJIAJO0BUX HaBKOJIUIIHHOTO
cepeioBuIla 00’ €KTaMU aBTOTPAHCIIOPTHOT 1HPACTPYKTYPH.

IIpeamer aoCHiIKEHHSI — TEOCKOJOTIYHI XapaKTEPUCTHUKU CKJIAIOBUX
JOBKUUIS B 3aJ€XKHOCTI BiJl HaBaHTaXEHHS O00’€KTaMH aBTOTPAHCIIOPTHOTO
KOMILIEKCY.

HaykoBa HOBM3Ha OTpUMaHUX pe3yiIbTaTiB.

Ynepuie:

— NIl OLIIHKK PIBHS €KOJOTIYHOi O€3MeKH JOBKULISA y 30HI BIUIMBY 00’ €KTIB
aBTOTPAHCIIOPTHOI 1HGPACTPYKTYpH HA TIJACTaBl pe3yJbTaTiB KOMILIEKCHOTO
ICOXIMIYHOTO,  JIIXCHOJOTIYHOr0,  (PITOJIOTIYHOTO Ta  A€POMOHITOPHUHTOBOTO
JOCIIIKEHHS BCTAHOBJIEHO HOBI 3aJIe)KHOCTI TMOKAa3HUKIB 3a0pyJHEHHS BiA
TEXHOTEHHOTO HaBaHTaXEHHs 3 00Ky 00’ €KTIB aBTOTPAHCIIOPTHOI 1HPPACTPYKTYpH;

— U1 YTOYHEHHsSI apealiB JIOKaJbHOTO KOHIIEHTPYBAaHHS OCHOBHHX
3a0pyIHIOBaYiB JTOBKULIS Y MICBKOMY HMPUAOPOKHBOMY MPOCTOP1 Ta HA MPHIIEIIIMX

TEPUTOPISAX A0 00’ €KTIB aBTOTPAHCTIOPTHOI 1HGPACTPYKTYPH pO3pOOIEHO MPOCTOPOBI



MOJIeNl AUCHepCii HMX TOMILIOK 3 YpaXyBaHHSIM HANpPSAMKY BITPY, OPIEHTOBAHOTO Ha
XKUTJIOBY 3a0y/10BY;

— 3 METOI0 3HIKEHHsI 3a0pyJHEHHS BiJ] aBTOMUWHUX KOMILJIEKCIB, 30KpeMa,
MOTPAIUISHHS CUHTCTUYHUX MHIOYMX 3aCO0IB JI0 IPYHTIB, IPYHTOBHX, ITOBEPXHEBUX
Ta IMJ3€MHHX BOJI, PO3pPOOJICHO CKIaa 3aco0y s MHUTTS aBTOTPAHCIOPTY, 1€
copOitanoineary — 5-6 %, HaTpiil naypuicyibsdary — 2 %, kamiitHoro muia — 1-2 %,
HaTpiii TmokoHaTy — 5-10 %, GioOyranomy — mo 5 %, mo 3abe3medye sKiCTh
OUHUINEHHS MHIOYMX IIOBEPXOHb 32 PaxXyHOK KOMOIHAIli MOBEPXHEBO-aKTHBHUX
PEYOBHH, OTPUMAHUX, BUKIIFOYHO, 3 BIJTHOBIIOBAJILHOI CHPOBHUHHU, 1 KOMIUIEKCOHIB, a
TaKOX 3a0e3reuye HEBUKOPHCTAHHS KAaTIOHHUX MOBEPXHEBO-aKTUBHHUX PEUOBUH SIK
eKoJIoTiuHO Hebe3neuyHux 1 gocsarHeHHs 100% Oi0po3MIeIIFoBaHOCTI MHIOUOTO
3aco0y B JOBKIJLII.

V' nepwomy po30ini aucepTamitHoro poOOTH OMUCAHO EKOJOTIYHUN CTaH
aBTOTPAHCIIOPTHOI 1HPPACTPYKTYpU B MICTi. BuiieHI OCHOBHI TPyl ICHYIOUHMX B
HAyKOBIH JiTepaTypi myOdikaimiili 3 TeMaTUKU AUCEPTAIliiHOI POOOTH Ta CYMIKHHUX
HAMpPsMIB JOCTIPKEHb. 3pO0JIEHO BHCHOBOK MPO JOCHIKEHHS CYyYaCHOTO CTaHy
CKJIAJIOBUX JOBKIJUIS HaBKOJIO O0’€KTIB aBTOTPAHCIIOPTHOTO KOMIUICKCY. BHCyHYyTO
171e10, 10 OIIHIOBAHHSI CyYaCHOTO TEXHOTEHHOTO HABAaHTAKCHHS HA JOBKULISA, IO
CTBOPIOETHCSI 00’ €KTaMH aBTOTPAHCIIOPTHOI 1HPPACTPYKTYpU MOXKE 3a0e3MeunuTH
HIAIPYHTS U SAKICHOTO HAyKOBOTO OOIPYHTYBaHHS HEOOXITHOCTI BIPOBAKEHHS
3aXOJIB JJIS IMiIBUIICHHS 1X €KOJOTIYHOT OC3MEeKH .

Y Opyeomy pos30ini HaBeAEHO alTOPUTM OIlIHKHA TE€OEKOJIOTIYHOTO CTaHy,
30Kpema, 3a0pyHEHHS OKPEMHUX MPUPOJHHUX CEPEJIOBHUII 32 iX XIMIYHMM CKJIAJIOM 1
BJIACTUBOCTSIMHU, IO JIO3BOJISIE JaTH IHTETPalibHY OIIHKY €KOJIOTIYHOTO CTaHy
TEPUTOPIi HABKOJIO O0’€KTIB aBTOTPAHCIOPTHOTO KOMIUIEKCY MO BCIM CYyKYIHOCTI
napameTpuunux nanux. CdopmoBaHO ajganToBaHy 10 3aBIaHb JAUCEPTAIiIHOT
poOOTH JIOTIYHY CXeMy BHKOHAHHS JOCHiIKeHb. OmnucaHi METOAUKH XIMIYHOTO
aHaJi3y BOJAHHUX I'PYHTOBUX BUTSKOK 1 IPOO CHITY, JIIXEHOJOTTYHUX Ta (ITOJOTTYHUX
JOCITI/DKeHb, PO3PAaXyHKIB KOMIUICKCHHX ITIOKa3HHMKIB 3a0pyJHEHHS Ta METOIU

CTaTUCTUYHOI 0OPOOKH pe3yJIbTaTiB €KCIIEPUMEHTIB.



YV mpemvomy po30ini oMCaHO pe3yabTaTH €KCIIEPUMEHTAIBLHUX JTOCIIKCHb,
0 TMPHUCBSIYCHI BUBYEHHIO CKOJIOTIYHOI OOCTAaHOBKM HABKOJIO OO0 EKTIB
aBTOTPAHCIIOPTHOI IHPPACTPYKTYPH.

[IpoBeeHO KOMIUIEKCHE T€OXIMIYHE Ta Ol01HIUKAIlIAHE JOCIKEHHS CTaHy
MPUIOPOKHIX EKOCHCTEM HAaBKOJIO 00’€KTIB aBTOTPAHCIOPTHOI 1HGPACTPYKTYpH.
Busnaueno nokasHHKW 3a0pyAHEHHS CHIFTOBOTO Ta I'PYHTOBOI'O TOKPHUBY; OI[IHEHO
YUCTOTY aTMOC(EpPHOro MOBITPS MAapPKOBUX TEPUTOPIA METOJOM JIIXECHOIHIUKAIIIT,
BU3HAYCHO PiBEHb 3a0pyMHEHHS IPYHTIB 32 MOKa3HUKOM (DITOTOKCUYHOCTI.

32 OTpUMaHUMH  CKCIICPUMEHTAJIbHUMH  JaHUMH BUKOHAHO  OIIHKY
3a0pyHEHHS CHITOBOIO Ta I'PYHTOBOI'O MOKPHUBY 32 MOKA3HUKOM KHUCIOTHOCTI Ta
MUJIOBUM HABAHTAXKEHHSIM, a caMe€ MPOOU CHITY MAarOTh JY>KHY Ta CJIa0KO JIyXKHY
peakiito cepenoBuma (pH 3miHwetses Bim 8,0 go 10,75 oaunHMIe) npu
ONTHUMAJIBHOMY Jiala30Hi KHUCIOTHOCTI CEpPEJOBHINA JUIsl TOBEPXHEBUX BOJ
5,0—7,5 onuauie  pH; o0cArM mNHIOBOrO HaBaHTaAXEHHS O€3MOCEpPEeaHBO OIS
IPOTkKHKOI YACTHHH CTaHOBIATh 6—11 kr/(xkmM?*106a), B Toil wac koiu y (hOHOBIiM
npo6i BuzHaueHo 1,58 kr/(km?n06a). A mNOKa3HMKM 3a0pyJHEHHS TIPYHTIB 3a
KHCJIOTHICTIO BapitoioTh B Mexkax 0,75-0,95 (1o 5 M Bix jxepena BIUIMBY), OJTHAK 3a
CyJb(haTHO-XJIOPHIHUM BMICTOM — IIOKa3HUKH Tipmii (B Mexax 3,55—4,35).

3a NXEHOIHIUKAIMHUMHU JOCTDKCHHSIMH JIBa apku Mmicta KueBa BiHECEHO
70 cepeAHbOro piBHs 3a0pyaHeHHs: mapk «CynytHuk» (Q=0,41) ta mapk «HuBku»
(Q=0,42). Inmri 8 MICBKHX €KOCHUCTEM XapaKTePU3YIOThCSA JOCUTHh CHIIBHHM PiBHEM
3a0pyHeHHs, 30kpeMa, napk iMeHi [lymkina (Q=0,23), napk «IHTepHaI[iOHATBHU
(Q=0,23), mapx imeni OctpoBcbkoro (Q=0,25), mapk imeni Tapaca IlleBueHka
(Q=0,37), mapk «Cupernpkuit» (Q=0,30), mapk «HOnicte» (Q=0,37), ckBep iMeHi
Onenn Temirm (Q=0,35), mapk «Binpaguuii» (Q=0,28). B kpuruuHoMmy craHi
3HaXOAUThCS mapk «MapitHcskuity (Q=0,16), o BigHECEHUH 0 30HU 13 CHIBHUM
3a0pyIHEHHSIM. 3a JIIXCHOJIOTTYHUMH JTOCITIPKEHHSIMH HAWTIPIIMM CyOCTpaToM Jist

POCTY POCJIUH € TPYHTH MOOJIU3Y aBTOMUNHUX KOMILUICKCIB.



Ha ocHOBi ekcriepuMeHTaTbHUX JaHUX 3alpONOHOBAHO KOMIUIEKCHY MIKATy
OI[IHIOBAHHS TEXHOTCHHOTO HABAaHTAXCHHS HA TMPUIOPOXKHI EKOCUCTEMHU 3
BUKOPHUCTaHHAM O101HJAMKALIMHUX Ta XIMIYHUX METO/IB.

3 METOI0 3HIKEHHS €KOJOTIYHOTO HaBaHTaXeHHS (3a0pydHEHHsS) BiA
ABTOMUIHUX KOMIUIEKCIB, 30KpeMa, MOTPATUITHHS CHHTETHYHUX MHUIOYUX 3aCO01B 710
I'PYHTIB, IPYHTOBUX, IIOBEPXHEBUX Ta MIA3EMHHUX BOJ PO3pOOJICHO 3aci® JJIsI MUTTSI
aBTOTPAHCIIOPTY, L0 3a0e3Medye SIKICTh OYHMIEHHS MHIOYMX MOBEPXOHB 32 PAXyHOK
KOMOiHaIlli TTOBEpXHEBO-aKTUBHUX PEUYOBHMH 1 KOMIUIEKCOHIB, a TaKOX 3abe3rnedye
HEBUKOPUCTAHHS KATIOHHUX ITOBEPXHEBO-aKTUBHUX PEYOBHH 5K EKOJIOTIYHO
HeOe3neunux 1 pocarHeHHs 100% O10po3IIEIIIOBAHOCTI MHUIOYOrOo 3acol0y B
JTOBKIJLII.

YV uemeepmomy po3nisii HA OCHOB1 MOHITOPUHTOBUX JOCIIPKEHb MOTEHIIIIHO
EKOJIOTIYHO HEOE3MeYHUX UISHOK aBTOMAaricTpajeil OXapakTEepPH30BAHO METOIUKY
IPOTrHO3YBAHHS €KOJIOTTYHOI'O HABAaHTAXEHHS Ha MPUIOPOKHIN MPOCTIp 3aJI€KHO Bijl
IHTEHCUBHOCTI pyXy Ta THUIy aBTOTPAHCHOPTHUX 3ac00IB 3 ypaxXyBaHHAM
KJIIMaTUYHUX yMOB. HaBeneHO METONMKY pO3paxyHKy EKOJOTIYHUX PU3UKIB IS
310pOB’s Jt0JIe BiJl 3a0pyIHEHHS MPU3EMHOTO 1apy aTMOC(HEPHOTo MOBITPSL.

MomniTopuHT 3a 3a0pyIHEHHSIM aTMOC(EpHOTO TMOBITPS B MPUMAriCTPaTbHUX
paiioHax mokasas, 1o piBeHb Hitporen (IV) okcuay 3a cepemubopiunumu [3A Ha
BCIX TIOCTax IMEPEBUINYBAB JIONYCTUMHUI pIBEHb 3a0pyJHEHHS Ta B CEPEIHHOMY
cranoBuB y 2017 p. — 7,2, 2018 p. — 7,9, 2019 p. — 9,1, piBenp opmanbaeriay B
cepeaHboMy ctaHoBuB i1t 2017 p. — 6,2, 2018 p. — 6,9, 2019 p. — 8,1, 1m0 BiAnoBigae
BHUCOKOMY DiBHIO; I3A mo muny cranoBuB ais 2017 p. — 5,6, 2018 p. — 6,1, 2019 p. —
6,8, 10 BIANOBiJIa€ CEpPEAHHOMY pIBHIO 3a0pynHeHHsa. Haiilinpina KUTbKICTh
BunaakiB nepeBuiieHHss Hitporen (IV) okxcumy B wmicti 3a 2017-2019 pp.
CrocTepiranach y JiTHI MiCSII.

BuBdeHo neTasbHO OCHOBHI (PAKTOpH TEPEHECEHHS NIKIIJIMBUX JIOMIIIOK B
yMOBax Micbkoi 3a0y10BU. [100y10BaHO MaTpuill pO3CiIOBaHHS MIKIUIMBUX PEYOBHH
3a JIOTIOMOTOI0 METOJ[IB MaTeMaTUYHOTO MOJICTIOBAHHS 3 ypaxyBaHHSM HaIMpPSMKY

BITPY Ta XapaKTEPUCTHUKHU MICHKO1 320y I0BH.



[IpoBeneHo aHami3 MIKiATUBOTO BIUIMBY aBTOTPAHCIIOPTHOTO KOMIUIEKCY Ha
3JI0pOB’S JIFOJIEH, 110 MPOKUBAIOTh HA PHUIOPOKHIX TEpUTOPIsAX. OXapaKTepru30BaHO
0COOJIMBOCTI Ta peKOMEH/Iallii 3a0e3MeYeHHs €KOJIOTIYHOIO MOHITOPUHTY TEPUTOPIM
HABKOJIO 00’ €KTIB aBTOTPAHCIIOPTHOI 1HGPACTPYKTYPH.

3a pesynapTaTaMu JOCHIDKEHb OmMyOJiikoBaHO 19 HaykoBUX mpaimb, Y TOMY
YuCcli 7 cTarel y HayKoBHX (DaxOBUX BHJIAHHSX, 3 HUX | CTAarTs y MEpioguIHOMY
1HO3€eMHOMY HayKOBOMY BHJIaHHI, 110 BXOJUTH A0 €Bpomneiicbkoro Corosy; BuaaHo 1
naTeHT YKpaiHu Ha KOpPUCHY Mojenb, 11 Te3 momoBimed B 30ipHUKAX MarepiajiB

KOH(EpEeHIH.

Knwuoei cnoea: exonoriuHa Oe3neka, aBTOTPAHCIOPTHUH  KOMIUIEKC,
MOHITOPUHT, aBTOTPAHCIIOPTHE HABAaHTAXKEHHS, MICbKI €KOCHCTEMHU, I'€OEKOJIOT14YHA
OIliHKA, 3a0pyQHEHHS, IIKIIJIMBI PEYOBHHHM, CHHTETUYHI MHIOYl  3acolu,

MOJACITOBAaHHA.



ABSTRACT

Rabosh Iryna. Improving environmental safety and monitoring the impact of
road transport infrastructure on the environment. - Qualifying scientific work on the

rights of the manuscript.

Dissertation for the degree of Doctor of Philosophy in the specialty 101
“Ecology” — National Technical University of Ukraine “Igor Sikorsky Kyiv
Polytechnic Institute”, Kyiv, 2021.

The increase in the number of vehicles, especially private ones, leads to an
increase in the objects of automobile infrastructure, which include: road network, gas
stations, parking lots, car washes, service stations. This situation leads to a dense
filling of the city with objects of the motor transport complex. As a result, zones of
high concentrations of harmful substances are formed near residential buildings both
in the surface layer of the atmosphere and in the soil and vegetation cover.

Therefore, in order to ensure ecological safety, sustainable balanced
development of society and the biosphere, minimization of harmful impact on the
environment by motor transport, it is necessary to monitor the modern man-caused
load on the environment created by motor transport infrastructure; precise assessment
of environmental risks associated with the activities of these facilities; scientific
substantiation of measures to increase the environmental safety of the impact of road
infrastructure.

The purpose of the dissertation work is to improve environmental safety and
monitor the impact of road transport infrastructure on the environment by
substantiating recommendations and proposals, taking into account the study of the
modern state of the components of the urban environment around such objects.

To achieve this goal, the following tasks were set:

1. To analyse the current state of harmful effects of road transport
infrastructure facilities on the surrounding areas of cities in order to identify ways to

improve their environmental safety.



2. Establish the dependencies of changes in urbosystems pollution indicators
on the load of road transport infrastructure facilities based on pilot studies.

3. Develop a mathematical model of anthropogenic load and distribution of
impurities in areas of direct impact of sources of anthropogenic pollution.

4. Justify recommendations and proposals to improve environmental safety by
the influence of road transport infrastructure based on a study of the current state of
the components of the urban environment around such facilities and the
environmental risk caused by man-made air pollution.

The object of research — pollution of environmental components by road
infrastructure.

The subject of research is the geoecological characteristics of the
environmental components depending on the load by the objects of the road transport
complex.

Scientific novelty of the obtained results.

For the first time:

— to assess the level of environmental safety of the environment in the area of
exposure to road transport infrastructure facilities, based on the results of an
integrated geochemical, lichenological, phytological and aeromonitoring study, new
dependencies of pollution indicators on man-made loads from road transport
infrastructure facilities were established,

— spatial models of the dispersion of these impurities, taking into account the
direction of wind oriented to residential development, have been developed in order
to clarify the areas of local concentration of the main environmental pollutants in the
urban roadside and in the adjacent areas to the transport infrastructure;

— in order to reduce pollution from car wash complexes, in particular, the
ingress of synthetic detergents into soils, groundwater, surface water and
groundwater, the composition of the means for washing vehicles where sorbitanoleate
IS - 5-6%, sodium lauryl sulfate - 2%, potash soap - 1-2%, sodium gluconate - 5-10%,
biobutanol - up to 5%, which ensures the quality of cleaning of detergent surfaces due

to a combination of surfactants obtained exclusively from reducing raw materials.



The first section of the dissertation describes the ecological state of road
infrastructure in the city. The main groups of publications existing in the scientific
literature on the topics of dissertation work and related areas of research are
identified. A conclusion was made on the study of the modern state of the
environmental components around the objects of the road transport complex. The
idea has been put forward that assessing the modern technological burden on the
environment, which is created by road transport infrastructure facilities, can provide
the ground for a qualitative scientific justification of the need to introduce measures
to improve their environmental safety.

The second section presents an algorithm for assessing the geoecological state,
in particular, contamination of individual natural media by their chemical
composition and properties, which allows giving an integral assessment of the
ecological state of the territory around the objects of the transport complex over the
entire set of parametric data. A logical scheme for conducting research adapted to the
tasks of dissertation work has been formed. Methods of chemical analysis of water
soil extracts and snow samples, lichenological and phytological studies, calculations
of complex contamination indices and methods of statistical processing of experiment
results are described.

The third section describes the results of pilot studies on the environmental
situation around road infrastructure facilities.

A comprehensive geochemical and bioindicative study of the state of roadside
ecosystems around road infrastructure facilities was carried out. Indicators of snow
and ground cover contamination are determined; estimated purity of atmospheric air
of park areas by method of lichenoindication; The level of soil contamination is
determined by the phytoxicity indicator.

According to the obtained experimental data, the pollution of snow and ground
cover was estimated according to the acidity indicator and dust load, namely, snow
samples have an alkaline and weakly alkaline reaction of the medium (pH varies from
8.0 to 10.75) with an optimal range of acidity of the medium for surface waters of

5.0-7.5 pH units; volumes of dust load directly near the roadway are 6-11 kg/( km2



days), while 1.58 kg/( km2 days) is determined in the background sample. And soil
pollution indicators by acidity vary within 0.75-0.95 (up to 5 m from the source of
exposure), however, by sulfate-chloride content - the indicators are worse (within
3.55-4.35).

According to lichen-indicating research, two parks in Kiev are assigned to the
average level of pollution: the Sputnik park (Q = 0.41) and the Nivki park (Q = 0.42).
The remaining 8 urban ecosystems are characterized by a fairly strong level of
pollution, in particular, Pushkin Park (Q = 0.23), International Park (Q = 0.23),
Ostrovsky Park (Q = 0.25), Taras Shevchenko Park (Q = 0.37), Syretsky Park (Q =
0.30), Yunost Park In critical condition is MarPark " According to lichenological
studies, the worst substrate for plant growth are soils near car wash complexes.

Based on experimental data, a comprehensive scale for assessing the
technological load on roadside ecosystems using bioindication and chemical methods
has been proposed.

In order to reduce the environmental load (pollution) from car wash complexes,
in particular, the ingress of synthetic detergents into soils, soil, surface and
groundwater, a vehicle washing facility has been developed that ensures the quality
of cleaning of detergent surfaces due to a combination of surfactants and complexes,
and also ensures the non-use of cationic surface-active.

The fourth section, based on monitoring studies of potentially environmentally
hazardous sections of motorways, describes the methodology for forecasting the
environmental load on roadside space depending on the traffic intensity and type of
vehicles, taking into account climatic conditions.

The main factors of transport of harmful impurities in urban conditions have
been studied in detail. Matrices for dispersal of harmful substances were built using
mathematical modeling methods taking into account the wind direction and the
characteristics of urban development.

Features and recommendations of environmental monitoring of territories

around road infrastructure facilities are described.



According to the results of the research, 19 scientific papers were published,
including 7 articles in scientific professional publications, of which 1 article in a
periodic foreign scientific publication belonging to the European Union; issued 1
patent of Ukraine for a utility model; 11 abstracts of reports in the collections of

conference materials.

Keywords: ecological safety, road transport complex, monitoring, road load,
urban ecosystems, geoecological assessment, pollution, harmful substances, synthetic

detergents, modeling.
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