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Annotanus. [IpencrasieHsl pe3ynbTaThl KOMIUIEKCHOH KOJIOTO-THTHEHUYECKOH OICHKH MO4YB ypoorie-
HO30B BopoHeka 0OTHOCHTENBEHO coslepKaHusi HanOoJIee TOKCHYHBIX TSDKEIIBIX METAJIJIOB, TECTHIIMJIOB, a TaK-
K€ MPUPOAHBIX U TEXHOTCHHBIX PAJHOHYKINA0B. Pe3yabraTsl HCCIeq0BaHMsI BEPXHUX CJIOEB TOPOCKUX MOUYB
MTOKa3aJIi X COOTBETCTBHE JICHCTBYIONIMM TPEOOBAHMSAM K COJICPKaHHIO OCHOBHBIX TOKCHYHBIX 3JIEMEHTOB.
YpoBeHb KOHIIEHTPAIMHY TSDKENIBIX METAJUIOB B ITOYBAX yPOAHU3UPOBAHHBIX TEPPUTOPHI 3HAYNTEIHHO MIPEBHI-
11aeT TaKOBOM B MOYBE KOHTPOJILHOW 30HBI, JIMIIEHHON aHTPONOI€HHOTO BO3AHCTBHsL. OCTaTOYHbBIE XJI0POP-
TaHUYEeCKUE MEeCTULHIBI B TOPOJICKUX MOYBAX OTCYTCTBYIOT. [IpoBeACHHOE PAaUONIOTNYECKOE UCCIIEN0BAHNE
TIOATBEPKIACT OTHOCUTEIBHOE DKOJIOTHUECKOE OJIaroIoydne MouB ypOOIIEHO30B M3Y4YEHHOTO pEeTrHOHa I10
CPaBHEHHIO CO CPEJHEMUPOBBIMU MOKA3aTEAMU U CPEAHUMHU 3HAUEHMSIMU YIEIbHON aKTUBHOCTH HPUPOJI-
HBIX ¥ TEXHOTCHHBIX PaAMOHYKINI0B 0 Poccun. BaxkHeiiee BimsiHUE Ha COCTOsTHKE 1TOYB ypOolieHo30B Bo-
pOHEXa OKa3bIBAIOT aBTOTPAHCIIOPT U JKEIEC3HOJOPOXKHBIH TPAHCIOPT, MPEANPHUATHS SHEPTeTHKH (TETIOBBIC
ANIEKTPOCTAHIINK), & TAKXKE PSIJ] IIPOU3BOACTBEHHBIX NpeanpusTrii. [Ipn sKomorndeckoM Onaromnoxyqnu moys
Boponesxckoii 06:1acTH 110 a0COTIOTHOMY COIEPYKAHUIO IKOTOKCUKAHTOB B PE3yJIbTaTe aHalIN3a PAaCCUMTAHHBIX
CYMMapHBIX MOKa3aTesell 3arpsa3HeHUs IOYB AHTPOIOTEHHO HApYUIEHHBIX TEPPUTOPUIl OTHOCUTEIBHO KOHT-
POJIBHOM (3aIOBETHOI ) 30HBI BBISIBIICHO, YTO JOIYCTHMON CTEIIEHH 3arpsi3HEHUS HE MMEET HH OJIHA M3 HCCIIe-
JIOBaHHBIX TUIONIAJIOK. YMEPEHHO OMACHOM CTENEHBIO 3arps3HEHHsT XapaKTepH3yIOTCs Mo4BHI BOMM3M Bopo-
HEXKCKOTO BOJIOXPaHWJIMIIA U Ha ynaneHun oosee 200 M oT aBTOMOOMIIBHOM Tpaccsl M-4. B cooTBeTcTBHU C
pacueTaMy CyMMapHOTO TOKa3aTels 3arPsA3HEHNUS [TOYB K ONTACHBIM TEPPUTOPUSIM OTHOCSTCA ynula JluMuTpo-
Ba (BopoHex), TeppuTopun BOIM3M a’poINopTa, TEIUIOBOH AIEKTPOCTAHIMY, TPOMBIIIIICHHOTO TPEIIPHUSITHS
«BopoHexxcHHTe3KaydyK», a TAK)Ke 30HBI, puiteratomue kK aprorpacce M-4 (0—100 M) 1 K KeIe3HOJ0POKHOM
maructpanu (0-300 m).

KiroueBnlie ciioBa: TOPOACKHE MTOYBEI, yp6OH€HO3LI, TSAXKCJIBIC METAJIJIbI, XJIOPOPraHNMICCKUC NMECTULHU/IbI,
PaaguOHYKIN/bI, CyMMapHLIﬁ TOKa3aTeJIb 3arpsi3HCHUSA IMOYB.

COMPREHENSIVE ASSESSMENT OF THE ECOLOGICAL AND HYGIENIC STATE
OF URBAN SOILS OF THE CENTRAL BLACK EARTH REGION
(ON THE EXAMPLE OF THE CITY OF VORONEZH)

N.A. Dyakova'

Abstract. The results of a comprehensive ecological and hygienic assessment of soils of urbocenoses of
the city of Voronezh on the content of the most toxic heavy metals, pesticides, as well as natural and man-made
radionuclides are presented. The results of the study of the upper layers of urban soils showed their compliance
with the current requirements for the content of the main toxic elements. It was revealed that the level of
concentration of heavy metals in the soils of urbanized areas significantly exceeds the content of elements in
the soil of the control zone, devoid of anthropogenic impact. The practical absence of residual organochlorine
pesticides in urban soils has been confirmed. The conducted radiological study confirms the relative ecological
well-being of soils of urbocenoses of the studied region in comparison with the world average indicators and
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average values of specific activities of natural and technogenic radionuclides in Russia. It was revealed that
the most important impact on the state of the soils of the urbocenoses of the city of Voronezh has auto and
railway transport, energy enterprises, as well as a number of production enterprises. With the relative ecological
well-being of soil samples of the Voronezh Region in terms of the absolute content of ecotoxicants, when
analyzing the calculated total indicators of soil pollution of anthropogenically disturbed territories relative to
the control (protected) zone, it was found that none of the studied sites has an acceptable degree of pollution.
A moderately dangerous degree of soil pollution was identified near the Voronezh Reservoir and at a distance
of more than 200 m from the M-4 highway. In accordance with the calculations of the total indicator of soil
pollution, hazardous areas include Dimitrov Street in the city of Voronezh, territories near the airport, thermal
power station, industrial enterprise ““Voronezhsintezkauchuk”, as well as zones adjacent to the M-4 highway
(0—-100 m) and the railway line (0-300 m).

Keywords: urban soils, urbocenoses, heavy metals, organochlorine pesticides, radionuclides, total soil
pollution index.
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