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To study the influence of geographic and technological causes on the formation of extremely high local pollution
of atmospheric air in the federal districts of the Russian Federation, a model region is identified — the Transbaikal
region and its capital — Chita. The analysis of data on average annual and maximum concentrations, excess of
MPC for 3 cities and 33 municipal areas for 2013-2015 is made. The following steps are carried out: 1) estima-
tion of the demographic load and ecological safety of the air in the city of Chita at various elevations; 2) estima-
tion of environmental safety in of the Transbaikal region; 3) comparative estimation of environmental safety of
the air of some federal districts of the Russian Federation. In order to implement a comprehensive medical and
biological study, data are analyzed on average annual and maximum concentrations, excess of toxic and harmful
substances in the air. The results of studies of the level of atmospheric air pollution in three cities located in differ-
ent geographical latitudes of Russia from the Priority List have shown that the formation of extremely high ground
concentrations of toxic, harmful substances and aerosol particles is influenced by synergetic processes occurring in
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hollow-type cities under the influence of natural and anthropogenic factors. Specific data on the level of air pollu-
tion in various cities of Transbaikal region are given. An estimation of the impact of anthropogenic factors on the
administrative districts of Chita is presented. The calculation of total, average score of the indicator is carried out,
taking into account the average life expectancy of the population, besides, a rating for environmental safety of the
air is formed. The advantages of comparative estimation usage of environmental safety of the air of the Russian

Federation’s federal districts are revealed

Key words: comparative estimation; federal districts; intercontinental inter-mountain hollows; atmospheric air, natural
and anthropogenic factors; environmental safety; air environment; synergetic processes; hollow type; natural and anthro-

pogenic factors
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péf. 6. Toareay & NBAA0 CadaéeacUNnETAT 6day: a) ToTadaOe+afnéay
fiv&1a ATAOT= . 336T4); &) TTeacacdée 13466T-ad1 Tadade+anées
TT0ad0, atcaaiftac ciTafeyie a1 TNOASTTAT ATcadda. ORETATOA TATcTa+aTey: TTéAaca0ael
35-ATAB0TTROU TaNdcaiey 1T aTedcie TddaiTa addaiey (71,2; 66,2; 75,9; 54,5 +46.): 35,1 — i 6@+eil
8 2

A
72100 000 fafdéaiey (93,9; 91,6; 105,8; 79,2);

33,1); 35,3—¢é |ea+éﬁ(‘)éé|’,|’ua Tasdac

aTcdanoa eaifuéfa 7a 100 000 fanaeaiey (159,4; 134,1; 177,6; 86,3) ATT0AA0M0AATTT 2013, 2014,
2015 33, PO 2014 (ATH0aaeATT aa0TdT) / Fig. 6. Estimation of ecological safety of the air environment of
Transbaikal region: a) orographic scheme of the Eastern Transbaikalia (compiled by V. S. Kulakov);

b) indicators of medical and demographic losses caused by air pollution. Legend 35 — mortality of the
population due to respiratory illness (71,2; 66,2; 75,9; 54,5 people): 35,1 — men per 100,000 population
(93,9; 91,6; 105,8; 79,2); 35,2 —women per 100,000 population (50,4; 42,9; 55,1; 33.1); 35,3 — malignant
formations of the respiratory system (42,6; 44,5; 43,4, 38,6); 35,4 — over working age per 100,000 population
(258,7; 235,9; 302,5); 35,5 — over working age of men per 100,000 population (509,4; 490,3; 607,7; 340,6);
35,6 — over the working age of a woman per 100,000 population (159,4; 134,1; 177,6; 86,3), respectively
2013, 2014, 2015 RF 2014 (compiled by the author)
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baco6eucaot ToaTée TTéacacacaé, aceypued ia éa+anoat artcadaiTeé iddan 0addeoToeé
PTiféénéTé Odaddsaoee TaTdeT1ada OarodaéuiTat Ol / Results of the estimation of
some indicators, which influence on the quality of the air environment of the territories of
the Russian Federation on the example of the Central Federal District

140 Oafocaeuiae
T/ TTéacaoaee / Indicators QA%a}géjaCem uel
Number 16004 / Centra
Federal district
1 xefigai 1TAoll TTROTYTTTAT Tanaéaiey, ~4e. / Number of resident population, pers. 38819874 26,6
2 TET0iTRo0 Tar&eaiey, <a&./&12 / Population density, people/sg. km 59,47 20,9
3 Aro&roadi i0é ToedTo (+), 640&l (-), +&6. / Natural increase (+), decrease (-) 68475 62,0
people
1 TeE0a0&TTT06 TORSTNO (+), 640EN (-) fi ATM0AABM0AAT &-0=afioTeeaie NTA, +&8. / 90784 358
Migration increase (+), decrease (-) with the CIS member states, people '
5 Te30208TT 106 TOedTH0 (+), 6a0él (-) AT AodATaT e 4BerTAAT cadoady, +a6. / 1238 938
Migration growth (+), decrease (-) with neighboring countries, people '
6 ATa0+a TTeA¢T(0 enéTTadi ad, % / Extraction of minerals, % 11,8 11,8
7 Ta0242004apUIed TOTECATAN0Ad, % / Manufacturing, % 32 32
TOTecATAN0AT & dafTdAAacaTed yeacoaTyTadaee, daca, 4Tad, % / Production and
8 A o 30,7 30,7
Q|str|but|on of electricity, gas, water, %
9 N&EUNETa GTcyénoat, % / Agriculture, % 25,2 25,2
10 Ad0384 4éa0 YETTT &+aRETé AAy0aciiTioR, % / Other economic activities, % 0,3 0,3
11 TTOiTA0 e Tee0RTT1Té AT¢0, 16%/4 / Exposure dose rate, m*/ g 0,11 10,5
TanA1 1ay 480241 Tr00 & ATca608 'Cs 107 A&/i3 / Volumetric activity in the
12| 4ir 137Cs 107 Bq / 134 | 290
13 T40a1 fay aéoeaiThol a aTcadda ® Cs-107 A&/1° / Volumetric activity in the 11 159
air90Cs 107Bq/m’ _ : ’
1 AlTaadied ec a01Ti0ad0 ¥ Cs 107 A&/ 12-4T1a / Fallout from the atmosphere 137 1 317

Cs 107Bq / m? - year
15 AlTa4414 & 201 T70Ad0° T Aé/ 12414 / Fallout from the atmosphere * N Bq / m? - year 791,2 13,7

Av~s A~

Ta&rTa=a1 11100 6436TA0T ¢ A40TTTaeEy1 & T2 1000 2&04edé, @0. / Provision of cars

16 per 1000 inhabitants, pcs. 2% 103,9

17 04460706 8N AA0TTTACENTO0 41074 fi 044040 T TTEA008AT / Specific gravity of 1 1222
highways with a hard surface '

18 ETee-aM0aT A0A0THTA CA, To6Tay0IEs T0 fi0a6eTiadi (6 efioT+ieéT4, 00fi. o / Number 1531 88
of emissions of pollutants emitted from stationary sources, kt '
04460104 T2300¢ee A0ABTIITA T0 fIDAGETTAdT(0 efoT+T8ETA, 0/+&6. / Specific loads of

19 e . 0,039 3,6
emissions from stationary sources, t / person

20 AGASTAO TRTTATO0 caddyC Ty UIes AAIAnoa T0 a0T00ATRITA0a, 00f. 0 / Emissions of 3620 6 26.2
major pollutants from vehicles, thousand tonnes ' '

21 NGO 128708 A040THO caddyciypries Aa0Iafioa T0 i0adeTadi00 & Tadaaae®i 00 51516 166
efoT- 1674, 00f. 0 / Total emissions of pollutants from stationary and mobile sources, kt ' '

22 ET6e+470aT 4TOT4TA fi ECA>7 / Number of cities with ISA> 7 1 2,3

23 ETee+4f0aT 4ToTaTa i Q>TAE / Number of cities with Q> MPC 20 13,6

24 ETée+40aT 4707414 fi Nu>10 / Number of cities with Cu> 10 0 0

25 ETee+&roar 4157474 fi 11>0 / Number of cities with NP> 0 1 8,3
1af&e&iea 4 4TOT4a0 i A0MTeeT 08TATAT ¢Addyciaiey, % / Population in cities with a

26 , \ 3 17,6
high level of pollution,%

27 AQA5TRO SO, T0 44070841780, 00A. 0 / SO, emissions from motor vehicles, thousand ton. 19,6 25,1

28 AG&3TAO NO, 70 adg10daifirTaoa, 00fi. 0 / NOx emissions from motor vehicles, thousand ton. 376,2 25,0

29 A0&3170 ETN 70 201082111803, 00i. 0 / VOC emissions from vehicles, thousand ton. 368,7 26,1
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TeTi+aied oaas.

17140 Qaftaasiine
i/ Tieacaodee / Indicators Oadadaguine
Number e et
Federal district
30 A0&3THO CO To 440108217804, 00f. 0 / CO emissions from motor vehicles, thousand ton. 2825,3 26,4
31 A0&3TIG C T0 44010341110, 00, 0 / C emissions from motor vehicles, thousand ton.; 6,5 251
32 AQASTT0 NH, 70 336T08ai 717803, 00f. 0 / NH, emissions from motor vehicles, thousand ton. 9,3 25,5
33 A0&3Ti0 CH |, 10 2301038aiiT700a, 0Gfi. 0/ CH, emissions from motor vehicles, thousand ton. 15,1 26,6
3 xefiéT 01adwed & oéoaln_l ITAITT aT¢oafioa 10 afiad 1de+ef, +aé. / Number of 112550 246
deceased persons of working age from all causes, pers.
35 x@féT _ouaérae_o IT T06+6ia aTéacie T0daiTa addaiey, ~aé. / Number of deaths due 4592 23,0
to respiratory disease, pers.
ETy606e0eai0 iTA00iTH0E Tafideaiey a 00GATRITATAITI ATCOAM0A T0 4fiad Tog-ei
36 (Ta 100 oG, Tanaeaiey) / Mortality rate of the working-age population from all causes 493,7 92,0
(per 100,000 population)
37 ETydo6&6éaio Aiadoithoe fafiaéaiey 1T Toé+eia aTéacie 10daiTa a0daiey / 20,1 85.9

Mortality rate due to respiratory disease

ETée+anoat 6eaaceaaal 00 caadyciypuied aoi 11idado aatiafioa, TosTayues 1o

38 fidadeTiadind efoT+16€1a, 0af. 0 / Number of air pollutants trapped from stationary 5618 10,8
sources, thousand ton

04480704 Ta300cee GeaaBeAATeY caddyCTUIeD a0 TB&A0 A4TIAR04, TooTayCIed
39 T0 0a0eTTad100 efoT-1€6T4, 0GR, o/~aé. / Specific loads for trapping atmospheric 0,145 1,9
pollutants from stationary sources, thousand tons / pers.

00eeecedTaalT caddyciyp ied 4d0i&fioa, 00fi. 0 / Thousands of polluting substances

40 have been recycled, thousand ton. 39608 14,6
04264164 TTOTETA CAAOYCTYUISS A4UIAT0A TTRBAAM0ATT TORTATaTey 6T148iedTaal-

i TaT 8T1T64éNa eTxATA0TTé catieol 0460e0Taeé, odii.  / Removal of pollutant flows 1668 25
through the application of a combined complex of engineering protection of territories, '
thousand ton.

Nodaieé aage / Average Score 27,1
Noiiadi0é aaéé / Total score 1001,3 | %1000
NoTTadi0a alageoe+afieed 40a00 eTacéaoToTa yeTéTae+afeTé adcTrafiiioe aTcaos-
iTé 10aa0 0addeoToeé O I DO T3aaf0adéaira 1a oefl. 7.
1) 2) 3)

T HagaraTopel notoxoe TBn BB

4

JiIg Hmm}im caxenns notokoe TB u BB I Hn.:lm:amim cackernd notokoe TB u BB

1V HHqpKar opb! YBETH s 10T Pairieckis IV HETHKaTOPbI Y EETHH SIS TeMOrpadmaeckin w PBL} TEMOrPaiIIeckIx
ToKazaT e TIDKAzAT ET6l moKAzATeTal

‘ 42 43 | 44 |45 ‘ 42 43 [ 44 | 45 ‘ 42 43 | 4 | 45
IV Heaukatop skoaormaeckoif Gesomacrocrn ostymnoif cpetst | | IV Hemmeatop sxoaormaeckoil Sesonacrocrn Bozxymmoit cpetet | | IV HugmkaTop sko1oraHecknii Ge0MacHOCTH BOITYMIHDH CpeTel
TeppUTOPHH TEpPHTOPHH Tep PHTOp HI
46 46 46
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4) 5) 6)

1 HHIHKATOPbI YCTOMHBOCTH Pa3BHTHS TEPPHTOPHE I HHIHKATOPEI VCTOHIHEOCTH P 3BHTHA TePPHTOPHE 1 HBTHKATOPE yCTONYHEOCTH P 3EHTHA TEPPHTOP HE

T Hampixatope! camkenns notokos TB n BB I HegakaTops! cHICkeHns noTokoe TB n BB
5o 0 o R

IV HHOHKATOpE] YRETHY it 1evorp A Iaecki IV HEIHKATOPEI YEETHY m}am‘pa@m
ToKazaTeTel nokazaTerdi
‘42 43| 4 |45 |42 43‘44 45 ‘42 43 | #4 | 45
IV Hyakatop 3ko10rmyeckoii Gesonacuoctn Boytymeoit cpexst || IV Huznxatop skoqormaeckoit Gesomacrocrn Bo3xymaoil cpexel | | IV Hammkatop so.oriaeckoit 6e30macHocTH BO3TyMHEDH CpeThl
Tep pHTOpHH TeppuTOpHH TeppETOpIH
46 46 46
7 8) 9)
1 mHTHEATOPE] YeToMHROCTH 1 HHKATOPEL YCTONHBOCTH PA3BUTIH TeDPHTOP I AL ARG S P AR i T ey T ek i
6 2 6
13
11 HETHEATOPE TeCTPYKIIMI TepPHTOPIH 11 HAzmiaTops1 1eCTPYKIIH TeppHTopHH

I Hn,:lmca'roiu CHICKeHnA moTokoE TB n BB ]]Illnmaroim cHCkerns noTokoe 1B n BB
IV Hemuscarops! yee e TV HETHRATOPE! YEETHT EHIH JeMOr PaTaeckis v phIY 1evMorpadi
JeMOTpadITIECKI HOKBATeT6E T0KA3aTeTel ToKAzaTeTal
‘42|q'.j 44|45| ‘42 53| 4|45 ‘42 45| 4|5
IV Hemmkatop skoT0rmaeckoi GesomacrocTn IV HEankaTop 3010rraeckoif fesomacHocrn BoaTymeoil cpexsl || TV Hapaarop skoTormreckoit fes0macHocTn Bo3TymADIE cpersi
BO3IVIIHOI CP €11 TEpPHTOPHI IEPTOpE LepiEEian
46 46 46
Ilpumeuanue. ®epepanbHble okpyra PO:
CreneHun BIUSAHMS Ha HaI'IpFI)KéHHOCTb 3KONOrMYecKon CUTyaLmm
Tepputopun no GannbHolt cucteme: 1 — LleHTpanbHbIii
2 — CeBepo-3anagHbiii
3 — IOXHbliA
— 0-20 — HusKas —61-715— y
. . 61-75 — nosbientias 4 — Cesepo-Kaskasckuii
5 — MpuBoMKCKMIA
|:| — 21-40 — noHnxeHHas . — 76-100 — Bbicokas 6 — Ypanscxuii
7 — Cubupckuii
I - 41-60 - cpeanss [ ] - Poccuitcras denepaums 8 — [lanbHesocTo it
9 — Kpbimckuii

1207104 afaéeoe-anéed 40a00 eiagéaoToa yeTeTae-+aneTé aacTraniThoe arcadeiTé fdaan
AT T 2307

ATR0AAEATT ad0ToT1) / Fig. 7. Summary analytical graphs of the ecological safety
indicator of the air environment of the Russian Federation’s Federal Districts (compiled by the author)
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Deéfi. 8. ET428a0TO0 6adée+aTey 441 Tada0e+aMnées TTéacanasdé a DO, baéoe 1 64430281106 TEDOATATT
YETETAE-ANETE AACTTanITnoe aTcade iTé NBAAN (2015 4.) (ATNO0AAEATT aaoTdT1) / Fig. 8. Indicators of
the demographic indicators increase in the Russian Federation. Rating of federal districts according to the
environmental air safety (2015) (compiled by the author)
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|, ETdeeaotsd yererae-anere Noaaiyy ORETAT OIS
Oauasaciine Tedos | AACTIaNTTRoE aTeaboTTE AGAAD | ToTaTEmeoREl IOl | DACORTA | atciilatay
O1 10706 4366 |  iddaTee 4aes zecie, e
Ed0iieee
o) aa~o|~|(“eu) 3120 8.4 72.28 1
N&a&oT-Eadéachieeé 569,0 15,4 75,34 2
Paité 660,8 17,9 72,02 3
Toeaneeneee 8924 241 70,71 4
Naaaai-Caraaioe 962,6 26,0 71,7 5
AdgiliaaTioT=ioe 1001,1 27,1 68,68 6
Oai0daciing 10013 27,1 72,72 7
Odagiieee 1086,3 29 4 70,38 8 -
Neagarieee 1173,8 3.7 69,31 9
ONETAT 08 TATCTA:ATEY: T40620TA0 6a46e+ATey 441 TI0a08+4M6e5 TTEACA0AE4E 4 DO 1T TOTATTCO i
2016 4. 4T 2030 4.: B44T26 2282ATO TETATTCA — 42 — 1B3AT44 eCTATATRA +efEATITHOR TandsaTey To

146 865,5 4T 147 267 00ifi. +46.; 43 —iddaieé éTy006e6eadio 4ai Tadade+anéTé 1addocée (Ta 1000 e 0d04T-
ATTATATTAT AT¢dai0a) — T0 764 4T 859); 44 — idaaTyy Teeeaadiay TOTATERE0a6( TTHOU seécie Toe dTeadiee
(70 71,9 47 75,1 640); 45 — iiddaTeé o1 1ad10é ETy0Oe0e4aT0 dTedadl Thoe (+efeT 430aé 4 daf+40a Ta Taio
®&4TUET0 10 1,786 4T 1,890), +4é.; A0fTEeé 4adeaio ToTATTca — 46 — Tee@aadl (1é 1TTéacaodsl 6asdee+arey
TOTATERE0881TTI0E seécié TO 72,2 4T 77,3 840 / Legend: indicators of the demographic indicators increase in
the Russian Federation according to the forecast from 2016 to 2030: average version of the forecast — 42 — average
change in the population from 146865.5 to 147267 thousand people; 43 — average coefficient of demographic
burden (per 1000 persons of working age) — from 764 to 859); 44 — average life expectancy at birth (from 71,9
to 75,1 years); 45 — average total fertility rate (number of children per woman from 1,786 to 1,890), people; a

high version of the forecast — 46 — expected indicator of an increase in life expectancy from 72,2 to 77,3 years

Ta a01TMOA6T0é ATca00 AaTNencaTa  ¢addyciaiedi aoiTioOAdTTaT ATcao0a — ana-
aeeypo ficdadpuiea arooTITaariGa 6aeor- &T 20 TTéacacacaé, yasypueoiy eiaeéaot-
00: aaiTadade-anéay Taddocea, TOTiOw@- dale &afiodoeoee 0dodeoToee.
gaifay Taddocéa, daaeaveTiiay Taidocéa, Caéép-aied. Oaéel Tadacii, fidaaie-
00affiTTo0Tay Taddocéa (AMaaT 17 TTéaca- oOdélfay Todiéa yéTeTae+anéré aaciranit-
0deaé), €ToT00a yaeypoly efaééactoaie fioe aTcadaiTé Nddat Oaaadaélins Téaoara

ONOTE+RATAT dacaeoey 0addeoToee. YeTeTie- DO TTcaTeyad (fa Toe140a Caaaceasi-
+afiéay AacTTaniThol ATcaoe 1Té Nadl 0ad- AETAT éday) Troadaeyol aatT- & oadiTrae-
deotdee caaeneo 1o adadiita oréfie~iad e +eifq argieé iTaarey +oacad-aéiT adiT-
a0aai 0o aavanoa (OA e AA) 0aceTiadic éed éTivaiodaceé oTéfe+100 e adaarad
enoT+1e6T4, 8T6€+af0aa A0AdTATATATTATO0 Aa0anoa a4 aoi TAOAdTTI aTcad0a enféaad-
caddyciypuied aauianoa 7o aaotodaiiTTooa, aid0 0addeoToeé, TadeyaiT aTiraTecaa-
Gadaéoadenoeée o6aTaiy caddyciaiey, T0T- fioe TTéacaoaée 1adeéT-aaiTddade+aféed
804 Tardéyiop aéeypo fa TTéacacaéé 1a- TT0adl, aGcaaii(a caddyciaieyie aoiTi-
4eéT-aa1140a0e+aféed TT0adl, atcaaiiGc OAdITaT aTcadda.
NTefiTé 6202020660

1. Adcoaeay V. b., Caaaaiiéay A. E. EfifiédaTaaiey caddyciaiey aoi11oada e fayce i aeeyiedi €6 i
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