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BrimonHeHa oreHka 3arpsis3HeHUs: aTMOC(hEpHOro
BO31yXxa roponoB PocroBckoit obmactu. OmgHuM
U3 OCHOBHBIX HMCTOYHUKOB 3arpsi3HEHUIl B ropo-
Jax SIBJISIETCSI aBTOMOOWJIBHBIN TpaHCTOpT. BwI-
SIBJICHO, YTO HamOoJee 3arpsizHeH aTMOC(hEpHBIH
Bo31yX B TI. HoBouepkaccke, HammeHee — B
[Mumnsacke. Puck Hecnenupuyeckux XpoHUYeE-
ckux 3¢ dexroB cocraBuia ot 0,22 mo 0,015 B 3a-
BUCHMOCTHU OT rOpOJa.

KiioueBble cJjioBa: 3arpssHeHHE arMocgepsl,

PUCK OJId 300POBbA.

Beéedenue. DKOIOTHMYECKH OPHUEHTHPOBAHHOE
pa3BUTHE UMBWIM3ALMU MOJYYWIO Ha3BaHUE
YCTOWUYMBOIO pa3BUTHs. B KauecTBe INIaBHBIX €0
MOKa3aTeliel paccMaTpPUBAOTCA 3J0POBBE YENO-
BeKa M KauecTBO cpenbl. OxpaHa OKpYKarOIIeH
cpeapl B MHTEpecax 3allUThl 3J0pOBbs Hacele-
HUS, B YaCTHOCTH, YMEHBIIIEHUE pUCKa Hebaro-
MPUATHBIX MOCIEACTBUNA BO3JAEHCTBUS HA YeJIOBE-
Ka 3arpsi3HEHUs] PA3IMYHBIX TPUPOIHBIX Cper,
SABJSICTCS 3aJayeld TOCYJApCTBEHHOW MPUPOIO-
OXpaHHON monuTuKu. KoHuenuus pucka mo3Bo-
JIA€T MOJIYYUTh KOJTUYECTBEHHYIO OLIEHKY MOTEH-
HAATBHOM OMACHOCTH ISl 3JI0POBbSI HACEIICHUS,
UMIUTMIMPOBAaHHYI0 C YPOBHSIMH BO3IECHCTBUSA
HEONMaronpusITHBIX (aKTOPOB CPellbl B PEaIbHBIX
YCIIOBHSIX HACENEHHbIX MecT [1].

Dkonorudeckas cutyanus B PocToBckoit 00-
JACTH XapaKTEPHU3yeTCs] BBHICOKUM YPOBHEM aH-
TPONOTE€HHOTO BO3JCHCTBHUS Ha OKPYKAIOUIYIO
Cpelly YW 3HAUYUTEJIbHBIMU JKOJOTHYECKUMH I10-
CIEACTBUSMU MPOUUION HKOHOMHYECKOH Jes-
tenpHOCTH. B PocrtoBckoi obmactu Oonee 1,5
MUJUIMOHOB JKUTENIEH MPOKMBAIOT B TOpoOJax C
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The paper considers the assessment of air pollu-
tion in the cities of the Rostov region. The main
source of pollution in cities is motor transport. It
has been revealed that the most polluted air is in
the city of Novocherkassk, the least — in Tsim-
lyansk. The risk of non-specific chronic effects
ranged from 0.22 to 0.015 depending on the city.
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Introduction. Environmentally oriented devel-
opment of civilization was called sustainable de-
velopment. Human health and the quality of the
environment are considered to be its main indica-
tors. Protection of the environment for protecting
public health, in particular, reducing the risk on
human beings of adverse effects of pollution of
various natural environments, is a task of public
environmental policy. The risk concept makes it
possible to obtain a quantitative assessment of the
potential health hazard of the population, impli-
cated with the levels of exposure to adverse envi-
ronmental factors in the real conditions of human
settlements [1].

A high level of anthropogenic impact on the
environment and significant environmental con-
sequences of past economic activities characterize
the ecological situation in the Rostov region. In
the Rostov region, more than 1.5 million people
live in cities with high and very high levels of air
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BBICOKMM M OYE€Hb BBICOKUM YpPOBHEM 3arpsi3He-
HUs aTMoc(hepHOTro Bo3myxa [2].
Llenvio  uccnedosanusi  SBISETCS
TUTHEHUYecKasi OleHKa 3arps3HeHus atmocdep-
HOT'0 BO3/1yXa ropojioB PocToBckoii obnactu.

3KOJO0Io-

Mamepuanvr u memoOsi. J1ns XapaKTepUCTUKU
3arpsi3HEeHUs] ObUIM MPOAHATU3UPOBAHBI JTAHHBIC
o BeIOpOCAM OT CTAIMOHAPHBIX HMCTOYHUKOB H
aBTOTPAHCIIOPTa, & TAK)XKE CPEIHEr0J0BbIE KOH-
LHEHTpaluu 3arpsA3HSOIUX BEUIECTB 3a MEPUO
20122016 rr. [2-6].

B kauecTBe mokasaresieid, XapaKTepU3YIOIIHUX
3arpsisHeHHe aTMochepHOoro Bo3Ayxa, ObUIM HC-
II0JIB30BaHbI KpaTHOCTh npeBbimienus 11K, kom-
IJIEKCHBIN TOKa3aTellb 3arpsi3HeHus Bo3ayxa P u
PHUCK HecHEeU(PUUECKUX XPOHUUECKUX 3PPEKTOB
[7].

Pezynomamei. Cetb MoHuTOpHHra Pocrumpo-
MmeTa B PocToBckoii o0mactu coctout u3 14 cran-
nuit B 6 roponax (Pocros-na-Jlony, A3zos, Box-
rojnoHck, Taranpor, Illaxter u Humisuck). B Ho-
BOYEPKACCKE MPOBOASTCS HAOMIOJIEHUS B He-
CKOJIBKMX TOYKaX, MPEICTAaBICHHBIX KakK OJHa
cranuus [8]. [lo kIMMaTHYECKUM XapaKTepUCTH-
kaMm A30B u PocTtoB-Ha-J[oHYy OTHOCSTCS K 30HE
MOBBIIIEHHOTO TOTEHIMANIA 3arps3HEHUsT aTMO-

cdeprl, TaraHpor — yMepeHHOro MOTEHIHaa,
[JaxTel — BBICOKOTrO MOTEHLMANA 3arpsi3HEHHS
aTMocQepBhl.

CpenHeroioBoe KOJMYECTBO MOCTYHAIOIIUX B
aTMocepy BpeIHBIX BBHIOPOCOB 3a aHAIMU3UpYe-
MBIii Tiepuoja coctaBuio 588,7 ThIC. TOHH, NPH
3TOM CpPEJHET00BbIE BHIOPOCH OKCHJA YTIepoaa
coctaBmii 335,4 TBIC. TOHH, OKCHJIOB a30Ta —
76,0  TBIC. TOHH,
TBIC. TOHH.
OCHOBHBIM HCTOYHHKOM 3arps3HEHUsl SBISETCS
aBTOTPAHCIOPT, BKJIAJ KOTOPOIO COCTaBJSIEeT
68,4 % BaJOBBIX BBIOPOCOB 3arps3HAIONIUX Be-

ouokcuaa cepel — 56,4

niecTB B atmocdepy PocroBckoii obactu, B ToM
gucie 59,3% BBIOpOCcOB OKCUAOB azota u 93,1%
BBIOPOCOB OKCHJIA yTiiepoa.

CpenHue 3a paccMaTpUBaeMblii BPEMEHHOU
MepUOJI KOHILIEHTPALlMU B3BEUICHHBIX BEILECTB
npesblcuiin cpegHecyrounyro I1JIK B HoBouep-
Kaccke B 2,5 pa3za, B lllaxtax B 1,55 pasa, B Po-

pollution [2].

The aim of the study is ecological and hygien-
ic assessment of air pollution in the cities of the
Rostov region.

Materials and methods. The data on emissions
from stationary sources and motor vehicles, as
well as average annual concentrations of pollu-
tants for the period from 2012 to 2016 [2-6] have
been analyzed to characterize the pollution.

Concentrations exceeding the MPC, a com-
prehensive indicator of air pollution P and the risk
of chronic non-specific effects have been used as
indicators of air pollution [7].

Results. The Roshydromet monitoring net-
work in the Rostov region consists of 14 stations
in six cities (Rostov-on-Don, Azov, Volgodonsk,
Taganrog, Shakhty and Tsimlyansk). In Novo-
cherkassk, observations are made at several
points represented as one station [8]. According
to climatic characteristics Azov and Rostov-on-
Don belong to the zone of the increased air pollu-
tion potential, Taganrog — moderate potential,
Shakhty — high air pollution potential.

The average annual amount of harmful emis-
sions into the atmosphere during the analyzed pe-
riod amounted to 588.7 thousand tons, while the
average annual carbon monoxide emissions
amounted - to 335.4 thousand tons, nitrogen ox-
ides — 76.0 thousand tons, sulfur dioxide — 56.4
thousand tons.

The main source of pollution is motor
transport, which contribution makes 68.4% of
gross emissions of pollutants into the atmosphere
of the Rostov region, including 59.3% of emis-
sions of nitrogen oxides and 93.1% of emissions
of carbon monoxide.

The average concentrations of suspended sol-
ids for the considered time period exceeded the
average daily MPC in Novocherkassk by 2.5
times, in Shakhty by 1.55 times, in Rostov-on-

T
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croBe-Ha-Jlony B 1,32 paza, B A3oBe B 1,18 pa3a,
B Taranpore B 1,12 pasa; nuokcuga a3zora — B
Taranpore B 1,69 pa3a, B Azoe B 1,32 pasa, B
Hosouepkaccke B 1,12 paza, B Illaxtax B 1,07
paza, B PocroBe-na-Jlony B 1,04 paza; okcuua
yriaepoaa — B HoBouepkaccke B 1,33 pasa; dop-
Mmanbzeruia — B HoBouepkaccke B 1,97 pasa u B
Bonrononcke B 1,36 pasza.

s cpaBHUTENIBHOW OLICHKH YpPOBHS 3arpss-
HEHHUS aTMOC(EPHOr0 BO3TyXa KOMIUICKCHBIH I10-
Kazatenb P u puck Hecnenupuueckux XpoHUYe-
CcKuX A(QPEKTOB pacCUUTHIBAIUCH IO MATH 3a-
TPSIBHUTEIISIM, KOTOPBIE OTCJICKHBAIOTCS BO BCEX
aHAJIM3UPYEMBIX TOpoaax (B3BEUICHHBIC Bellle-
CTBa, JUOKCHUJ CEPbl, OKCUJl yIIepOaa, AHUOKCHUJ
a3oTa, OKCUJ a30Ta). Pe3ynbrarsl OIEHKH TMpe.i-
cTaBjicHBI B Ta0OuIIE 1

Don by 1.32 times, in Azov by 1.18 times, in Ta-
ganrog by 1.12 times; nitrogen dioxide-in Tagan-
rog by 1.69 times, in Azov by 1.32 times, in No-
vocherkassk by 1.12 times, in Shakhty by 1.07
times, in Rostov-on-Don by 1.04 times; carbon
oxide - in Novocherkassk by 1.33 times; formal-
dehyde - in Novocherkassk by 1.97 times and in
Volgodonsk by 1.36 times.

For the comparative assessment of the level of
atmospheric air pollution, a complex indicator P
and the risk of non-specific chronic effects have
been calculated for five pollutants monitored in
all analyzed cities (suspended substances, sulfur
dioxide, carbon monoxide, nitrogen dioxide, and
nitrogen oxide). The results of the evaluation are
presented in Table 1

Tabauua 1
Table 1

3an}I3HCHI/Ie aTMOC(i)epHOFO BO31yXa U pUCK IJIA 300POBbBA HACCIICHUA I'OPOAOB
PocrtoBckoit obnactu
Air pollution and health risks in the cities of the Rostov region

KOMHJ’IeKCHHﬁ mokasareip P Puck HeCHeLII/Iq)I/I‘IeCKI/IX XPOHHYC-
Complex indicator P ckuXx 3¢ HexToB
Risk of non-specific chronic effects
PocroB-Ha-/lony 192 0.14
Rostov-on-Don ’
A30B 204 0.15
Azov
Bonroaouck 0.06
Volgodonsk 0.77
HoBouepxkacck 313 0.22
Novocherkassk '
Taranpor 249 0.19
Taganrog
TaxTeI 0.14
Shakhty 2.03
HumnsaCK 02 0.015
Tsimlyansk '
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Puc. 1. [lenaput roposioB PocToBCKOM 001aCTH 110 5 3arps3HSIOIIAM BEIIeCTBaM (B3BEIICHHBIC BEIICCTBA, JIUOK-

CHJI CEPbI, OKCHUJI YTJIepOo/ia, TMOKCH]T a30Ta, OKCHJI a30Ta), KPUTHIECKOE CBKIIM/I0BO paccTosaue — 1,66: 1 —
A3oB, 2 — Bonrononck, 3 — HoBouepkacck, 4 — PocroB-Ha-/lony, 5 — Taranpor,

6 — [laxtel, 7 — L{umisHCK
Fig. 1. Dendrite of the cities of the Rostov region on 5 polluting substances (suspended substances, sulfur dioxide,
carbon monoxide, nitrogen dioxide, nitrogen oxide), critical Euclidean distance - 1.66: 1 - Azov, 2 - Volgodonsk,
3 - Novocherkassk, 4 - Rostov-on-Don, 5 - Taganrog, 6 - Shakhty, 7 - Tsimlyansk

Cornacno puc. 1 Hamboiee HPUOIMKEHO K
KPUTHYECKOMY PACCTOSHUIO 3arpsi3HEHHUE aTMO-
cpeproro Bo3nyxa HoBouepkaccka, uto 00y-
CJIOBJICHO COCPEIOTOUYEHUEM B TOpoji€ OOJIBIIOrO
KOJIMYECTBA  MPOMBILUIEHHBIX  NPEAIPHUITHI
JHEPreTUKH, MAIIMHOCTPOEHHUS W Jp. OTpacieu
MPOMBILIUIEHHOCTH.

BriBoaBbI.

1. OcCHOBHBIM 3arpsi3HUTENIEM aTMOC(HEPHOTO
BO3/lyXa roposoB PocToBckoit 001acT sBIsETCS
aBTOTPAHCIOPT, BKJIAJ KOTOPOTO B BAJIOBBIE BbI-
OpocCHI 3arps3HSIONIMX BELIECTB B aTMochepy co-
craBiseT 68,4 %.

2. KoHlleHTpanuu B3BEIIEHHBIX BEIIECTB,
JMOKCHIAa a30Ta, OKCHUJa yriepojaa u popmanbe-
ruja B atMoc(epHOM BO3Iyxe ypOaHU3UPOBaH-
HBIX TEPPUTOPHUN NPEBBIMIAIOT JOIYCTUMBIN T'H-
THEHWYECKU ypoBeHb. Hambomee BBICOKHIT
CpeIHUI ypOBEHb 3a paccMaTpUBaeMblii BpEMeH-
HOM mepuoJ 3arpsi3HeHus: aTMoc(epHOoro Bo3ayxa
B3BEIICHHBIMH BEIIECTBaMHU, (DOPMATBACTUIOM U
OKCHJIOM yTJepojaa AoCTUTHYT B . HoBouepkac-
CKe, IMOKCHJOM a3oTa B I. Taranpore.

3. HaubGonee 3arpsizHeH armocdepHbIi BO3-

nyx r. HoBouepkaccka, rjie BBIOPOCHI aBTOTpaHC-

According to Fig. 1 air pollution in Novocher-
kassk is the closest to the critical distance due to
the concentration of a large number of industrial
enterprises in power engineering, mechanical en-

gineering and other industries.

Conclusion.

1. The main air pollutant of the cities of the
Rostov region is motor transport, which contribu-
tion to the gross emissions of pollutants into the
atmosphere is 68.4 %.

2. Concentrations of suspended substances, ni-
trogen dioxide, carbon monoxide and formalde-
hyde in the atmospheric air of urban areas exceed
the permissible hygienic level. During the consid-
ered period, the highest average level of air pollu-
tion by suspended substances, formaldehyde and
carbon monoxide was achieved in Novocher-
kassk, by nitrogen dioxide - in Taganrog.

3. The most polluted air is in Novocherkassk,
where emissions of vehicles are combined with

http://bps-journal.ru/ 3 110 ‘j
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MopTa COYETATCS C MAaCCHUPOBAHHBIMU BEIOPO-
caMH CKOHLIEHTPUPOBAHHBIX B TOpOJi€ MPOMBIII-
JeHHBIX HpennpusaTuii. Hanmenee 3arpssHeH at-
MochepHbIii Bo3ayx Bonrogoncka u LlumisHcka.

4., B 3aBHCHMOCTH OT TOpPOJA, MOCTOSHHOE
BO3JICHCTBHE BO31YyXa, 3aIPA3HEHHOIO BPEAHBIMU
BEILIECTBAMH, MOXKET BbI3BaTh y 220 — 15 yeno-
Bek 13 1000 cuMOTOMBI XPOHUYECKOM HMHTOKCH-
KallUH.
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massive emissions of industrial enterprises con-
centrated in the city. The least polluted atmos-
pheric air is in Volgodonsk and Tsimlyansk.

4. Depending on the city, the constant expo-
sure to air contaminated with harmful substances
can cause symptoms of chronic intoxication in
220 — 15 persona out of 1000 people.
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