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siciB CepegHboro [IpunHinpos’s
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Pedepar:

1. OpgHiero 3 HAMBAKIMBIMINX €KOJIOTIYHUX ITOCJIYT JIICOBUX €KOCUCTEM Ta MiCbKUX 3€JIEHUX HACA/PKEHb € OYNIIECHHS
TOBITPA Bif ra3onofibHUX 3a6pyIHIOBAYiB, a€PO30JIiB Ta TBEP/MX YACTOK (MUy). [i edekTuBHIiCTL MOXe caratu 60%.
BopHouac 3a6pyHeHe aTMOC(EPHE TMOBITPSI MOXKE MAaTU HETAaTMBHUM BIIJIMB HA TaKi €KOCMCTEMU, 1O [IPU3BOJUTD
110 OPYLIEeHHS iX QYHKLIOHYBaHHS Ta CTIMKOCTI, 110 CBO€IO Y€Prol0 CTAHOBUTb PUBHUK 1J151 €(PEKTUBHOTO BUKOHAHHS
HYMU BHUIe3a3HAaYEHUX €KOJIOTIYHUX rTocyT. Haiibinbi Hebe3e4yHOoo TPYIolo MOJIIOTAHTIB [J151 JTiICOBUX €KOCHUCTEM
Ta 3€JIEHMX HACaPKEHb, [0 HAAXOIATh 3 aTMOC(PEPHUM IIOBITPSIM, € BaXKKi MeTasy, sIKi Ha BiIMiHY BiJ KUCJIUX rasis,
030HY Ta OpPraHiuyHMX 3a0pPYy[HIOBAYiB He MiINaI0ThCS EPETBOPEHHIO Ta 31aTHI HAKONMYYBATUCS Y KOMIIOHEHTAX

JIICOBUX €KOCUCTEM. BillOBigHO TpMBaIMiA BIJIUB, HABiTh, HA NIEPIINI OIS, HEBUCOKUX KOHLEHTPALill BaXKKUX



METAaJIiB B aTMOC(QEPHOMY NOBITPi, 37aTHUIN BUKJIUKATU (PITOTOKCHUYHI €(PEKTYU, 1110 HETATUBHO BIJINBATUMYTb Ha
dyHKLIOHATBHUI CTaH 3€JIeHUX HacalKeHb. [IMTaHHIO IIOTJIMHAHHS BaXXKKUX METasliB 3 aTMOCHEPHOro MOBITPS
3€JIEHMMU HACAI)KEHHSIMU Ta JIICOBUMYM €KOCUCTEMAMU IIPUCBSIYE€HA 3Ha4YHA KiJIbKiCTh HAyKOBUX JOCIIIIPKEHb.
[IpoTte nepeBakHa GiNbIIICTh OIiHIOE POJIb IEPEBHUX HACA/PKEHD B OYHMIIEHHI aTMOCHEPHOTO MOBITPS AJ1s1
3abe3nedeHHss KOMPOPTHUX YMOB iCHYBaHHS JIIOAVHU. 3HAYHO MEHIIE yBary puAiJIeHO HaClijKaM BILJIUBY BaXKKUX
MeTaJiB aTMOC(EepHOro MOXOIKEeHHS JJIs1 CAMUX POCJIVH Ta JIiICOBUX eKocucTeM. 1le rnop’s3aHo 3i CKIagHICTIO
BUSIBJIEHHS] ME€XaHi3MiB TaKOT0 BIJIUBY, OCOOJIMBO y BUMAJKY BKKHX METaJliB, OCKiJIbKY II€PEBUILEHHS
(iTOTOKCUYHUX PiBHIB 3a0pyJHEHHS € pigKicHUM sBulleM. Tomy 1151 3'sICyBaHHSI IOTOYHOTO CTaHy Ta
BCTaHOBJIEHHS] MEXaHi3MiB CTIKOCTI JiCOBUX €KOCUCTEM Ta MiCbKUX 3€JIEHMX HACaIpKeHb [10 BIIUBY 3a0pyIHEHHS
BRXXKMMU METaJIaMU HEOOXiJHO BUBHAUYUTU OCOOJIMBOCTI PYHKIIOHYBaHHS ixX 6i0reoxiMiyHMX LMKJIiB Mirpaii 3a

piBHOI‘O CTYIIEHA aHTPOIIOT€HHOI'O HaBAHTAXKE€HHS.

2. One of the most significant environmental services provided by forest ecosystems and urban green spaces is the
purification of air from gaseous pollutants, aerosols, and particulate matter (dust), with an efficiency that can
reach up to 60%. However, polluted air can also negatively affect these ecosystems, disrupting their functioning
and sustainability, which in turn jeopardizes their ability to continue performing these essential services. Heavy
metals represent one of the most dangerous groups of pollutants for forest ecosystems and green spaces. Unlike
acid gases, ozone, and organic pollutants, heavy metals cannot be transformed and tend to accumulate in
ecosystem components. Prolonged exposure to even low concentrations of heavy metals can lead to phytotoxic
effects, negatively impacting the functional state of green spaces. While considerable scientific research has been
conducted on the absorption of heavy metals from the air by green spaces and forest ecosystems, most studies
focus on the role of trees in improving air quality for human health. Much less attention has been given to the
effects of atmospheric heavy metals on the plants and ecosystems themselves. This oversight is largely due to the
challenges in identifying the specific mechanisms of heavy metal impact, as phytotoxic levels of pollution are rarely
exceeded. Therefore, in order to better understand the current state of forest ecosystems and urban green spaces,
as well as their resilience to heavy metal pollution, it is essential to study the functioning of their biogeochemical
cycles under varying degrees of anthropogenic pressure.
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