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Äëÿ èçó÷åíèÿ âëèÿíèÿ ãåîãðàôè÷åñêèõ è òåõíîïðè÷èí íà ôîðìèðîâàíèå ÷ðåçâû÷àéíî âûñîêîãî ëîêàëüíîãî 
çàãðÿçíåíèÿ àòìîñôåðíîãî âîçäóõà ôåäåðàëüíûõ îêðóãîâ ÐÔ îïðåäåëåíû ìîäåëüíûé ðåãèîí – Çàáàéêàëü­
ñêèé êðàé è åãî ñòîëèöà – ã. ×èòà. Ñäåëàí àíàëèç äàííûõ î ñðåäíåãîäîâûõ è ìàêñèìàëüíûõ êîíöåíòðàöè­
ÿõ, ïðåâûøåíèÿõ ÏÄÊ ïî òðåì ãîðîäàì è 33 ìóíèöèïàëüíûì ðàéîíàì çà 2013–2015 ãã. Îñóùåñòâëåíû: 
1) îöåíêà äåìîãðàôè÷åñêîé íàãðóçêè è ýêîëîãè÷åñêîé áåçîïàñíîñòè âîçäóøíîé ñðåäû ã. ×èòà íà ðàç­
ëè÷íûõ âûñîòíûõ îòìåòêàõ; 2) îöåíêà ýêîëîãè÷åñêîé áåçîïàñíîñòè âîçäóøíîé ñðåäû Çàáàéêàëüñêîãî 
êðàÿ; 3) ñðàâíèòåëüíàÿ îöåíêà ýêîëîãè÷åñêîé  áåçîïàñíîñòè âîçäóøíîé ñðåäû ôåäåðàëüíûõ îêðóãîâ ÐÔ. 
Â öåëÿõ ðåàëèçàöèè êîìïëåêñíîãî ìåäèêî­áèîëîãè÷åñêîãî èññëåäîâàíèÿ ïðîâåäåí àíàëèç äàííûõ î ñðåäíå­
ãîäîâûõ è ìàêñèìàëüíûõ êîíöåíòðàöèÿõ, ïðåâûøåíèÿõ òîêñè÷íûõ è âðåäíûõ âåùåñòâ â âîçäóøíîé ñðåäå. 
Ðåçóëüòàòû èññëåäîâàíèÿ óðîâíÿ çàãðÿçíåíèÿ àòìîñôåðíîãî âîçäóõà òð¸õ ãîðîäîâ (èç Ïðèîðèòåòíîãî ñïè­
ñêà), ðàñïîëîæåííûõ â ðàçëè÷íûõ ãåîãðàôè÷åñêèõ øèðîòàõ Ðîññèè, ïîêàçàëè, ÷òî íà îáðàçîâàíèå ÷ðåçâû­
÷àéíî âûñîêèõ ïðèçåìíûõ êîíöåíòðàöèé òîêñè÷íûõ, âðåäíûõ âåùåñòâ è àýðîçîëüíûõ ÷àñòèö îêàçûâàþò 
âëèÿíèå ñèíåðãåòè÷åñêèå ïðîöåññû, ïðîòåêàþùèå  â ãîðîäàõ êîòëîâèííîãî òèïà, îáóñëîâëåííûå âëèÿíèåì 
ïðèðîäíûõ è àíòðîïîãåííûõ ôàêòîðîâ. Ïðèâåäåíû êîíêðåòíûå äàííûå ïî óðîâíþ çàãðÿçíåíèÿ âîçäóõà â 
ðàçëè÷íûõ ãîðîäàõ Çàáàéêàëüñêîãî êðàÿ. Ïðåäñòàâëåíà îöåíêà âëèÿíèÿ àíòðîïîãåííûõ ôàêòîðîâ ïî àä­
ìèíèñòðàòèâíûì ðàéîíàì ã. ×èòà. Îñóùåñòâëåí ðàñ÷¸ò ñóììàðíîãî ñðåäíåãî áàëëà èíäèêàòîðà ñ ó÷¸òîì 
ñðåäíåé ïðîäîëæèòåëüíîñòè æèçíè íàñåëåíèÿ, à òàêæå ñôîðìèðîâàí ðåéòèíã ôåäåðàëüíûõ îêðóãîâ ïî ýêî­
ëîãè÷åñêîé áåçîïàñíîñòè âîçäóøíîé ñðåäû. Âûÿâëåíû ïðåèìóùåñòâà ïðîâåäåíèÿ ñðàâíèòåëüíîé îöåíêè 
ýêîëîãè÷åñêîé áåçîïàñíîñòè âîçäóøíîé ñðåäû ôåäåðàëüíûõ îêðóãîâ ÐÔ

Êëþ÷åâûå ñëîâà: ñðàâíèòåëüíàÿ îöåíêà; ôåäåðàëüíûå îêðóãà; âíóòðèêîíòèíåíòàëüíûå ìåæãîð­
íûå êîòëîâèíû; àòìîñôåðíûé âîçäóõ; ïðèðîäíûå è àíòðîïîãåííûå ôàêòîðû; ýêîëîãè÷åñêàÿ áåçî­
ïàñíîñòü; âîçäóøíàÿ ñðåäà; ñèíåðãåòè÷åñêèå ïðîöåññû; êîòëîâèííûé òèï; ïðèðîäíûå è àíòðîïî­
ãåííûå ôàêòîðû

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 2013­2015 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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hollow­type 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 inter­mountain hollows; atmospheric air, natural 
and anthropogenic factors; environmental safety; air environment; synergetic processes; hollow type; natural and anthro­
pogenic factors

Ââåäåíèå. Ñèñòåìíûå ñâÿçè, âîçíèêàþ­
ùèå ìåæäó ïðèðîäíîé è òåõíè÷åñêîé  

ïîäñèñòåìàìè óðáàíèçèðîâàííûõ òåððè­
òîðèé ðàçëè÷íîãî èåðàðõè÷åñêîãî óðîâíÿ 
Ðîññèéñêîé Ôåäåðàöèè (ôåäåðàëüíîãî, ðå­
ãèîíàëüíîãî, ìóíèöèïàëüíîãî), â ïðîöåññå 
âçàèìîäåéñòâèÿ  ñîïðîâîæäàþòñÿ àíòðî­
ïîãåííûìè òðàíñôîðìàöèÿìè âîçäóøíûõ 
ðåñóðñîâ, èçìåíåíèÿìè óñëîâèé ýêîëîãè÷å­
ñêîé áåçîïàñíîñòè âîçäóøíîé ñðåäû ãîðî­
äîâ,  ñíèæåíèåì çàùèùåííîñòè ÷åëîâåêà 
îò èõ âîçäåéñòâèÿ. 

Ãîðîäà â ñèëó ñïåöèôè÷åñêèõ ñâîéñòâ 
– ýòî âûñîêîóðáàíèçèðîâàííàÿ ñðåäà, ãäå 
ðàçìåùàþòñÿ ïðîìûøëåííûå ïðåäïðèÿ­
òèÿ è èìååòñÿ ðàçâèòàÿ òðàíñïîðòíàÿ ìà­
ãèñòðàëü, êîòîðûå ÿâëÿþòñÿ áåçàëüòåðíà­
òèâíûìè äâèãàòåëÿìè íàó÷íî­òåõíè÷åñêîãî 
ïðîãðåññà [1]. Îöåíêà è ïðîãíîçèðîâàíèå 
âîçíèêíîâåíèÿ è ïðîÿâëåíèÿ ÷ðåçâû÷àé­
íîãî ëîêàëüíîãî  çàãðÿçíåíèÿ âîçäóõà â 
îêðåñòíîñòÿõ àâòîìàãèñòðàëåé ïÿòüþ ïðè­
îðèòåòíûìè âåùåñòâàìè, âêëþ÷àÿ áåíç(à)
ïèðåí, îñíîâàíû íà ñèñòåìíîé ñîâîêóïíî­
ñòè âçàèìîñâÿçàííûõ ãåîôèçè÷åñêèõ, ýêî­
ëîãè÷åñêèõ, òåõíè÷åñêèõ è ñîöèàëüíî­ýêî­
íîìè÷åñêèõ ôàêòîðîâ [3].

Ê ïðèîðèòåòíûì çàãðÿçíèòåëÿì, òîê­
ñè÷íûì è âðåäíûì âåùåñòâàì (ÒÂ è ÂÂ), 
îòíîñÿòñÿ âåùåñòâà, ïðåäñòàâëÿþùèå îïàñ­
íîñòü äëÿ çäîðîâüÿ ÷åëîâåêà, èìåþùèå øè­
ðîêóþ ðàñïðîñòðàíåííîñòü â îêðóæàþùåé 
ñðåäå, âîçäåéñòâóþùèå íà àòìîñôåðíûé 
âîçäóõ è ýêîñèñòåìó ãîðîäà â öåëîì, õàðàê­
òåðèçóþùèåñÿ âûñîêîé ñòîéêîñòüþ, ñïî­
ñîáíîñòüþ ê áèîàêêóìóëÿöèè è ìèãðàöèè â 
ðàçëè÷íûõ ñðåäàõ [1; 5].

Ñëåäóåò îòìåòèòü, ÷òî êîòëîâèííûé 
ôàêòîð òåððèòîðèàëüíîé îðãàíèçàöèè ñïî­

ñîáñòâóåò óäîáíîìó ñîñðåäîòî÷åííîìó ðàñ­
ñåëåíèþ íàñåëåíèÿ è ôîðìèðîâàíèþ óçëîâ 
îïîðíîãî êàðêàñà èññëåäóåìûõ òåððèòîðèé. 
Ïîýòîìó îïîðíûé êàðêàñ – ýòî âåñîìûé ðå­
çóëüòàò ïðîöåññà êîíöåíòðàöèè ñóáúåäèíèö 
èåðàðõèè àäìèíèñòðàòèâíîãî ðàéîíèðîâà­
íèÿ òåððèòîðèè ñòðàíû, ïðèîáðåòàþùåé 
îñîáî âàæíîå çíà÷åíèå â ýïîõó ìîáèëüíî­
ãî ðàçâèòèÿ ñîâðåìåííîé èíäóñòðèàëüíîé 
ñðåäû, óñèëåííîé ãåîãðàôè÷åñêîé ñïåöè­
ôèêîé [2; 4; 5]. Èçó÷åíèå îïîðíîãî êàð­
êàñà, âçÿòîãî çà îñíîâó ìîäåëüíîãî ðåãèîíà 
è ãîðîäà, ïîçâîëÿåò ïðîèçâîäèòü îöåíêó è 
ïðîãíîçèðîâàíèå ÷ðåçâû÷àéíî âûñîêîãî 
ëîêàëüíîãî çàãðÿçíåíèÿ àòìîñôåðíîãî âîç­
äóõà ïðèðîäíî­òåõíè÷åñêèõ ñèñòåì â óñëî­
âèÿõ âíóòðèêîíòèíåíòàëüíûõ ìåæãîðíûõ 
êîòëîâèí [7].

Îáúåêò è ìåòîäû èññëåäîâàíèÿ. 
Îáúåêò èññëåäîâàíèÿ – çàãðÿçíåíèå òîê­
ñè÷íûìè è âðåäíûìè âåùåñòâàìè (ÒÂ è 
ÂÂ) àòìîñôåðíîãî âîçäóõà ðåãèîíîâ ÐÔ.

Çàäà÷à èññëåäîâàíèÿ – ñðàâíèòåëüíàÿ 
îöåíêà ýêîëîãè÷åñêîé áåçîïàñíîñòè âîçäóø­
íîé ñðåäû ôåäåðàëüíûõ îêðóãîâ ÐÔ.

Ýêîëîãè÷åñêàÿ îöåíêà ÷ðåçâû÷àéíî 
âûñîêîãî ëîêàëüíîãî çàãðÿçíåíèÿ àòìîñ­
ôåðíîãî âîçäóõà  îñíîâàíà íà òðàäèöèîí­
íûõ, óñîâåðøåíñòâîâàííûõ è íîâûõ  ìåòî­
äàõ, ðàçðàáîòàííûõ àâòîðîì [9; 10].

Ïðèðîäíûå è àíòðîïîãåííûå ôàê­
òîðû àíàëèçèðîâàëèñü ñ èñïîëüçîâàíèåì 
êàê êëàññè÷åñêèõ ìåòîäîâ èññëåäîâàíèé 
(ñðàâíèòåëüíî­ãåîãðàôè÷åñêèé, êàðòîãðà­
ôè÷åñêèé, èñòîðè÷åñêèé, ãåîãðàôè÷åñêîå 
ðàéîíèðîâàíèå), òàê è ìåòîäîâ äèñòàíöè­
îííûõ íàáëþäåíèé (èííîâàöèîííûå êîñ­
ìè÷åñêèå òåõíîëîãèè ãåîèíôîðìàöèîííûõ 
èíòåðíåò­ðåñóðñîâ: èíòåðàêòèâíàÿ êàðòà 
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Ðîññè c âûñîòàìè, âèäåîïàñïàðòèçàöèÿ è 
ýëåêòðîííûé àòëàñ àâòîìîáèëüíûõ äîðîã, 
ñèñòåìû ïîäñïóòíèêîâîãî ïîçèöèîíèðîâà­
íèÿ GPS). Äëÿ îöåíêè ñðåäíåìíîãîëåòíåãî 
ðåæèìà êëèìàòè÷åñêèõ îñîáåííîñòåé êîò­
ëîâèí âçÿòû äàííûå èç ñïðàâî÷íèêîâ ïî 
êëèìàòó ÑÑÑÐ. 

Â ðàáîòå èñïîëüçîâàíû ñòàòèñòè÷å­
ñêèå äàííûå èç ñëåäóþùèõ îôèöèàëüíûõ 
èñòî÷íèêîâ: Ôåäåðàëüíîé ñëóæáû ãîñóäàð­
ñòâåííîé ñòà òèñòèêè Ðîññèè, ÇÀÎ «Ðåãèî­
íàëüíûé èíôîðìàöèîííûé öåíòð» Ðîññèè, 
îôèöèàëüíûõ ñàéòîâ ñóáúåêòîâ Ôåäåðàëü­
íûõ îêðóãîâ è èõ ìóíèöèïàëüíûõ îáðàçî­
âàíèé, åæåãîäíûõ ãîñóäàðñòâåííûõ äîêëà­
äîâ «Î ñîñòîÿíèè è îá îõðàíå îêðóæàþùåé 
ñðåäû Ðîññèéñêîé Ôåäåðàöèè», åæåãîäíûõ 
ñáîðíèêîâ «Ñîöèàëüíîå ïîëîæåíèå è óðî­
âåíü æèçíè íàñåëåíèÿ Ðîññèè», ãåîãðàôè­
÷åñêîãî, äåìîãðàôè÷åñêîãî è ýêîëîãî­ãåî­
ãðàôè÷åñêîãî ïðîãíîçà è äð.

Ðåçóëüòàòû èññëåäîâàíèé è èõ îá­
ñóæäåíèå. Äëÿ êîìïëåêñíûõ ýêîëîãè÷å­
ñêèõ èññëåäîâàíèé ìîäåëüíîãî îáúåêòà ðå­
ãèîíàëüíîãî óðîâíÿ ïðèíÿò Çàáàéêàëüñêèé 
êðàé – òåððèòîðèÿ ñâîåîáðàçíûõ ëàíäøàô­
òîâ, â êîòîðîé âïàäèíû çàíèìàþò íå ìåíåå 
30 % åå ïëîùàäè, à   òåððèòîðèÿ õàðàêòåðè­
çóåòñÿ ñðåäíåãîðíûì, à ìåñòàìè è âûñîêî­
ãîðíûì ðåëüåôîì [6]. 

Â ñîñòàâ Çàáàéêàëüñêîãî êðàÿ âõîäÿò 
33 ìóíèöèïàëüíûõ ðàéîíà, 10 ãîðîäîâ, 
41 ïîñåëîê ãîðîäñêîãî òèïà, 750 ñåëüñêèõ 
íàñåëåííûõ ïóíêòîâ, Àãèíñêèé Áóðÿòñêèé 
îêðóã. 

Äëÿ êîìïëåêñíûõ ìåäèêî­áèîëîãè­
÷åñêèõ èññëåäîâàíèé ïðîâîäèëñÿ àíàëèç 
äàííûõ î ñðåäíåãîäîâûõ è ìàêñèìàëüíûõ 
êîíöåíòðàöèÿõ, ïðåâûøåíèÿõ ÏÄÊ ñëå­
äóþùèõ âåùåñòâ: âçâåøåííûå âåùåñòâà 
(ïûëü), äèîêñèä ñåðû, îêñèä óãëåðîäà, äè­
îêñèä àçîòà, îêñèä àçîòà, ñåðîâîäîðîä, ôå­
íîë, ñàæà, ôîðìàëüäåãèä, áåíç(à)ïèðåí ïî 
òðåì ãîðîäàì (×èòà, Ïåòðîâñê­Çàáàéêàëü­
ñêèé, Êðàñíîêàìåíñê) è 33 ìóíèöèïàëü­
íûì ðàéîíàì çà ïåðèîä 2013­2015 ãã.

Ìàêñèìàëüíûå êîíöåíòðàöèè äâóõ 
(ã. Êðàñíîêàìåíñê, Ïåòðîâñê­Çàáàéêàëü­
ñêèé) è âîñüìè (ã. ×èòà) çàãðÿçíÿþùèõ 
âåùåñòâ ïðåâûñèëè 1 ÏÄÊ. Â ã. ×èòà è 

Ïåòðîâñê­Çàáàéêàëüñêèé ìàêñèìàëüíûå 
èç ñðåäíåìåñÿ÷íîé êîíöåíòðàöèè áåíç(à)
ïèðåíà ïðåâûñèëè 10 ÏÄÊ, ïðè÷åì â ×èòå 
êîíöåíòðàöèÿ áåíç(à)ïèðåíà çà ÿíâàðü 
2015 ã. ñîñòàâèëà 61 ÏÄÊ.

Îöåíêà ñòåïåíè çàãðÿçíåíèÿ àòìîñ­
ôåðû ãîðîäîâ íà òåððèòîðèè êðàÿ ïîêàçà­
ëà, ÷òî íàèáîëåå çàãðÿçíåííûìè ÿâëÿþòñÿ 
ã. ×èòà è Ïåòðîâñê­Çàáàéêàëüñêèé, âõîäÿ­
ùèå  â Ïðèîðèòåòíûé ñïèñîê è èìåþùèå 
î÷åíü âûñîêèé (IV) óðîâåíü çàãðÿçíåíèÿ 
âîçäóõà. Êðàñíîêàìåíñê èìååò íèçêèé (I) 
óðîâåíü çàãðÿçíåíèÿ àòìîñôåðû. Ïî äàí­
íûì ñòàöèîíàðíûõ íàáëþäåíèé, íà òåð­
ðèòîðèè Çàáàéêàëüñêîãî êðàÿ â 2015 ã. 
îòìå÷åíî ñåìü ñëó÷àåâ ÝÂÇ àòìîñôåðíîãî 
âîçäóõà ïî ñîäåðæàíèþ áåíç(à)ïèðåíà. 

Îáúåêò èññëåäîâàíèé ìóíèöèïàëüíîãî 
óðîâíÿ – ×èòèíî­Èíãîäèíñêàÿ êîòëîâèíà 
ã. ×èòà. Ñõåìà ×èòèíî­Èíãîäèíñêîé êîò­
ëîâèíû; ðîçà âåòðîâ; ïðîäîëæèòåëüíîñòü 
ñåçîíîâ ãîäà ïðåäñòàâëåíû íà ðèñ. 1.

Íàèâûñøàÿ îòìåòêà ðåëüåôà â ÷åðòå 
ãîðîäà – 1039 ì, íàèìåíüøàÿ – 632 ì. Â 
÷åðòå ãîðîäà ðàñïîëîæåíà ãîðà Òèòîâñêàÿ 
ñîïêà (780 ì). Èíãîäèíñêàÿ âïàäèíà èìååò 
îáùóþ ïðîòÿæ¸ííîñòü áîëåå 260 êì. Øèðè­
íà âïàäèíû êîëåáëåòñÿ îò 2...4 äî 25 êì [4].

Îöåíêà âëèÿíèÿ ðåëüåôà ìåñòíîñòè íà 
êà÷åñòâî àòìîñôåðíîãî âîçäóõà ïðåäñòàâ­
ëåíà íà ðèñ. 2.

Ðåçêî ïðîÿâëÿåòñÿ âîçäåéñòâèå êîò­
ëîâèí â ïåðèîä àíòèöèêëîíîâ: çèìîé õî­
ëîäíûé ìàëîïîäâèæíûé âîçäóõ çàïîëíÿåò 
êîòëîâèíû, ïîýòîìó â íèæíèõ òî÷êàõ õî­
ëîäíåå, ÷åì â ãîðàõ (èíâåðñèÿ òåìïåðà­
òóðû âîçäóõà). Âñëåäñòâèå ýòîãî â ×èòå 
ïðåîáëàäàþò ñèëüíî è æåñòêîìîðîçíûå 
ïîãîäû áåç âåòðà ñ ñóòî÷íûìè òåìïåðàòó­
ðàìè –22,50…– 42,4 0Ñ. Ñðåäíÿÿ ãîäîâàÿ 
òåìïåðàòóðà âîçäóõà íà  òåððèòîðèè ãîðîäà 
îòðèöàòåëüíàÿ (–0,7…–3,3 0Ñ). Ïðîäîë­
æèòåëüíîñòü çèìíåãî ïåðèîäà ñîñòàâëÿåò 
183 äíÿ [9].

Â ïðåäåëàõ ×èòèíî­Èíãîäèíñêîé êîò­
ëîâèíû ïðîÿâëÿþòñÿ âûñîòíàÿ è ïðèçåì­
íàÿ àòìîñôåðíàÿ öèðêóëÿöèè. Âûñîòíàÿ – 
ïðåäñòàâëåíà çàïàäíûì ïåðåíîñîì âîçäóõà 
íà âûñîòå 3…5 êì îò çåìíîé ïîâåðõíîñòè. 
Ñïîñîáíîñòü àòìîñôåðû ê ðàññåèâàíèþ âû­
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áðîñîâ àâòîòðàíñïîðòà, ïðîìûøëåííûõ è 
êîììóíàëüíûõ ïðåäïðèÿòèé íà òåððèòîðèè 
Çàáàéêàëüñêîãî êðàÿ ìåíüøå íà 25…55 %, 

ïðè ïðî÷èõ ðàâíûõ óñëîâèÿõ, ÷åì â äðóãèõ 
ðåãèîíàõ Ðîññèè [10].

Ðèñ. 1. Ñõåìà ×èòèíî­Èíãîäèíñêîé êîòëîâèíû; ðîçà âåòðîâ (1 ìì íà âåêòîðå – 1 % ïîâòîðÿåìîñòè; 
56 – êîëè÷åñòâî äíåé ñî øòèëåì); ïðîäîëæèòåëüíîñòü ñåçîíîâ ãîäà / Fig. 1. The scheme of the 

Chitino­Ingodinsky hollow; wind rose (1 mm on the vector – 1 % of repeatability, 56 – number of days with a 
calm); duration of the seasons

Ðèñ. 2. Îöåíêà âëèÿíèÿ ðåëüåôà ìåñòíîñòè íà êà÷åñòâî àòìîñôåðíîãî âîçäóõà: ãîäîâîé õîä 
ïîâòîðÿåìîñòè ïðèçåìíûõ èíâåðñèé / Fig. 2. Estimation of the terrain relief influence on the quality of 

atmospheric air: annual variation of surface inversions

Îöåíêà äåìîãðàôè÷åñêîé íàãðóçêè 
è ýêîëîãè÷åñêîé áåçîïàñíîñòè âîçäóøíîé 
ñðåäû ã. ×èòà íà ðàçëè÷íûõ âûñîòíûõ îò­
ìåòêàõ ïðåäñòàâëåíà íà ðèñ. 3. Óðîâåíü çà­
ãðÿçíåíèÿ àòìîñôåðíîãî âîçäóõà â ã. ×èòà, 
ñîãëàñíî äàííûì ìîíèòîðèíãà, îöåíèâàåò­
ñÿ êàê «î÷åíü âûñîêèé» è «÷ðåçâû÷àéíî âû­
ñîêèé».

Ïî êà÷åñòâó àòìîñôåðíîãî âîçäóõà 
íàèáîëåå ñëîæíûå (ïðîáëåìíûå) ó÷àñòêè â 
×èòå îõâàòûâàþò âñþ çàïàäíóþ è þãî­çà­
ïàäíóþ ÷àñòè ãîðîäà (Æåëåçíîäîðîæíûé 
è Èíãîäèíñêèé ðàéîíû). Ïðèîðèòåòíûìè 
çàãðÿçíèòåëÿìè àòìîñôåðíîãî âîçäóõà â 
ã. ×èòà, íå ñîîòâåòñòâóþùèìè ñàíèòàð­
íî­ãèãèåíè÷åñêèì íîðìàòèâàì, ÿâëÿþòñÿ 
ñëåäóþùèå âåùåñòâà èññëåäîâàííûõ ïðîá: 
áåíç(à)ïèðåí (100 %); ôîðìàëüäåãèä 
(100 %); âçâåøåííûå âåùåñòâà (100 %); 

äèîêñèä àçîòà (41,67 %); ôåíîë (100 %), 
êîòîðûå ÿâëÿþòñÿ îñíîâíûìè ñîñòàâëÿþ­
ùèìè ÒÂ è ÂÂ â âûáðîñàõ àâòîòðàíñïîðò­
íîãî êîìïëåêñà.

Ñëåäóåò îòìåòèòü ïðåâûøåíèå ÏÄÊ 
ïî ñîäåðæàíèþ â âîçäóõå áåíç(à)ïèðåíà â 
ñðåäíåì çà ãîä â 17,94 ðàçà, ôîðìàëüäåãèäà 
– â 4,82 ðàçà, äèîêñèäà àçîòà – â 1,3 ðàçà, 
ôåíîëà – â 8,33 ðàçà, âçâåøåííûõ âåùåñòâ 
â 16,6 ðàçà. Íàèáîëüøåå çíà÷åíèå ÈÇÀ

5 
îòìå÷àëîñü â Æåëåçíîäîðîæíîì ðàéîíå 
(ñòàíöèÿ íàáëþäåíèÿ ¹ 5) è ñîñòàâèëî 
160. Âûñîêèì (99,1)  çàôèêñèðîâàí ÈÇÀ

5 
â ìåñòå ïåðåñå÷åíèÿ óëèö Íàáåðåæíîé è 
Êîìñîìîëüñêîé (ñòàíöèÿ ¹ 3). ×èòà îò­
íîñèòñÿ ê ÷èñëó ãîðîäîâ, íàèáîëåå çàãðÿç­
íåííûõ áåíç(à)ïèðåíîì, êîòîðûé ÿâëÿåòñÿ 
âåùåñòâîì 1 êëàññà îïàñíîñòè è èìååò ÏÄÊ 
(ñðåäíåñóòî÷íóþ), ðàâíóþ 1 ìã/ ì3 [9].
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Ðèñ. 3. Îöåíêà äåìîãðàôè÷åñêîé íàãðóçêè è ýêîëîãè÷åñêîé áåçîïàñíîñòè 
âîçäóøíîé ñðåäû ã. ×èòà íà ðàçëè÷íûõ âûñîòíûõ îòìåòêàõ. Ïóíêòû íàáëþäåíèÿ çà çàãðÿçíåíèåì 

âîçäóõà: ¹ 1 – óë. Øèëîâà, 1; ¹ 2 – óë. ×êàëîâà, 120; ¹ 3 – óë. Íàáåðåæíàÿ, 66; ¹ 4 – óë. Ëàçî, 30; 
¹ 5 – óë. Îêòÿáðüñêàÿ, 9; ¹ 6 – ìåòåîñòàíöèÿ  (óë. Íîâîáóëüâàðíàÿ) / Fig. 3. Estimation of the 

demographic burden and environmental safety of the air environment in Chita at various elevations. Points 
of observation for air pollution: No. 1 – st. Shilova, 1; ¹ 2 – st. Chkalova, 120; ¹ 3 – st. Embankment, 66; 

¹ 4 – st. Lazo, 30; ¹ 5 – st. October, 9; ¹ 6 – weather station (st. Novobulvarnaya)

Îáùèå ðåçóëüòàòû ïðîâåä¸ííûõ ýêñ­
ïåðèìåíòàëüíûõ èññëåäîâàíèé ñâèäåòåëü­
ñòâóþò î âîçìîæíîñòè êâàëèôèöèðîâàòü 
òåððèòîðèþ ãîðîäà êàê ýêîëîãè÷åñêè íåáëà­
ãîïîëó÷íóþ ñ òî÷êè çðåíèÿ çàãðÿçíåíèÿ àò­
ìîñôåðíîãî âîçäóõà,  êàê â ò¸ïëûé, òàê è â 
õîëîäíûé ïåðèîä ãîäà, áëàãîäàðÿ ñëîæíîìó 
êîòëîâèííîìó ðåëüåôó è áîëüøîé äëèòåëü­
íîñòè çèìíåãî ïåðèîäà [9].

Îöåíêà âëèÿíèÿ àíòðîïîãåííûõ ôàê­
òîðîâ (òðàíñïîðòíàÿ íàãðóçêà) ïî  àäìèíè­
ñòðàòèâíûì ðàéîíàì  ã. ×èòà ïðåäñòàâëåíà 
íà ðèñ. 4.

Ìîæíî êîíñòàòèðîâàòü, ÷òî íà äåñÿòü 
æèòåëåé ãîðîäà ïðèõîäèòñÿ ÷åòûðå òðàíñ­
ïîðòíûõ ñðåäñòâà. 

 Íà çàïàä è ñåâåðî­çàïàä îò ãîðîäà ðàñ­
ñòèëàåòñÿ ðàâíèííàÿ ñòåïíàÿ ìåñòíîñòü, 
ïðåäñòàâëÿþùàÿ ñîáîé äíèùå ×èòèíñêî­Èí­
ãîäèíñêîé êîòëîâèíû, ñî çíà÷èòåëüíûìè àí­
òðîïîãåííûìè íàãðóçêàìè íà òåððèòîðèþ, 
ãäå òåõíîãåííûå âûáðîñû àâòîìîáèëüíîãî 
òðàíñïîðòà ñîñòàâëÿþò 80...85 %. 

Äèíàìèêà ñîäåðæàíèÿ îñíîâíûõ çà­
ãðÿçíèòåëåé àòìîñôåðíîãî âîçäóõà ïî ìå­

ñÿöàì â òå÷åíèå 2015 ã. ïðåäñòàâëåíà íà 
ðèñ. 5.

Â ã. ×èòà ïðîâîäèëèñü ïîñòîÿííûå íà­
òóðíûå èññëåäîâàíèÿ íà øåñòè ïîñòàõ íà­
áëþäåíèé, ýïèçîäè÷åñêèå – åù¸ íà äåñÿòè 
ïîñòàõ íàáëþäåíèé â ðàçíûå  âðåìåíà ãîäà 
(2014–2015). Íà îñíîâàíèè àíàëèçà ðå­
çóëüòàòîâ èññëåäîâàíèé óñòàíîâëåíî, ÷òî 
ñóììàðíûé âûáðîñ ÒÂ è ÂÂ, îñîáåííî áåí­
ç(à)ïèðåíà, ïðÿìî ïðîïîðöèîíàëüíî âëèÿ­
åò íà óðîâåíü îíêîëîãè÷åñêèõ çàáîëåâàíèé 
îðãàíîâ äûõàíèÿ. 

Ïîêàçàòåëè ìåäèêî­äåìîãðàôè÷åñêèõ 
ïîòåðü, âûçâàííûå çàãðÿçíåíèÿìè àòìîñ­
ôåðíîãî âîçäóõà íà òåððèòîðèè Çàáàéêàëü­
ñêîãî êðàÿ ïðîàíàëèçèðîâàíû çà ïåðèîä 
2013–2015 ãã., ðåçóëüòàòû ïðåäñòàâëåíû 
íà ðèñ. 6, á. Ñëåäóåò êîíñòàòèðîâàòü, ÷òî 
ïîêàçàòåëü ñìåðòíîñòè íàñåëåíèÿ Çàáàé­
êàëüñêîãî êðàÿ ïî áîëåçíè îðãàíîâ äûõà­
íèÿ çà àíàëèçèðóåìûé ïåðèîä ñèñòåìàòè­
÷åñêè óâåëè÷èâàåòñÿ. Íà ðèñ. 6, á ïðèâåä¸í 
ïðèìåð ïîêàçàòåëåé ñìåðòíîñòè íàñåëåíèÿ 
Çàáàéêàëüñêîãî êðàÿ ïî áîëåçíè îðãàíîâ 
äûõàíèÿ çà ïåðèîä 2013–2015 ãã. 

F = 62 км2, население 
49,263 тыс. чел., плотность 
населения 794,56 чел /км2

F = 130 км2, население 
75 тыс. чел., плотность 
населения 576,92 чел /км2

F = 83,76 км2, население 
127,98 тыс. чел., плотность 
населения 1527,94 чел /км2

F = 258,24 км2, население 
87,21 тыс. чел., плотность 
населения 337,71 чел /км2



Âåñòíèê ÇàáÃÓ. 2017. Ò. 23. ¹ 9

58

Ðèñ. 4. Îöåíêà âëèÿíèÿ àíòðîïîãåííûõ ôàêòîðîâ (òðàíñïîðòíàÿ íàãðóçêà) ïî àäìèíèñòðàòèâíûì 
ðàéîíàì ã. ×èòà / Fig. 4. Estimation of the anthropogenic factors impact (transport load) on the administrative 

districts of Chita

Ðèñ. 5. Äèíàìèêà îñðåäíåííûõ êîíöåíòðàöèé çàãðÿçíÿþùèõ âåùåñòâ â àòìîñôåðíîì
âîçäóõå ã. ×èòà â òå÷åíèå 2015 ã. (ïî ðåçóëüòàòàì èññëåäîâàíèé) / Fig. 5. Dynamics of average 

concentrations of pollutants in the atmospheric air of Chita during 2015 (according to some research results)
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Îöåíêà ýêîëîãè÷åñêîé áåçîïàñíîñòè 
âîçäóøíîé ñðåäû Çàáàéêàëüñêîãî êðàÿ ïðåä­
ñòàâëåíà íà ðèñ. 6.

Äëÿ îöåíêè ñòåïåíè âëèÿíèÿ àíòðîïî­
ãåííûõ è ïðèðîäíûõ  ôàêòîðîâ íà êà÷åñòâî 
âîçäóøíîé ñðåäû, íà óðîâåíü íåãàòèâíîãî 
âîçäåéñòâèÿ è ñîñòîÿíèå çäîðîâüÿ íàñåëå­
íèÿ ïðåäëîæåíà áàëëüíàÿ ñèñòåìà îöåíêè, 
ïîçâîëÿþùàÿ àíàëèçèðîâàòü ïîêàçàòåëè, 
èìåþùèå ðàçíûå ôèçè÷åñêèå åäèíèöû èç­
ìåðåíèÿ.

Íà àòìîñôåðíûé âîçäóõ ãåîñèñòåìû 
âëèÿþò ñëåäóþùèå àíòðîïîãåííûå ôàê­
òîðû: äåìîãðàôè÷åñêàÿ íàãðóçêà, ïðî­
ìûøëåííàÿ íàãðóçêà, ðàäèàöèîííàÿ íà­
ãðóçêà, òðàíñïîðòíàÿ íàãðóçêà (1...17 
ïîêàçàòåëè), êîòîðûå ÿâëÿþòñÿ èíäèêàòî­
ðàìè óñòîé÷èâîãî ðàçâèòèÿ òåððèòîðèè. 

Ïîêàçàòåëè ìåäèêî­äåìîãðàôè÷åñêèõ 
ïîòåðü (18...37 ïîêàçàòåëè) â ñîâîêóïíî­
ñòè ÿâëÿþòñÿ èíäèêàòîðàìè äåñòðóêöèè 
òåððèòîðèè. Ïîêàçàòåëè 38...41 ÿâëÿþòñÿ 
èíäèêàòîðàìè ñíèæåíèÿ ïîòîêîâ ÒÂ è ÂÂ. 
Ðåçóëüòàòû îöåíêè  ïîêàçàòåëåé ïðåäñòàâ­
ëåíû â òàáëèöå íà ïðèìåðå Öåíòðàëüíîãî 

à)

ÔÎ. Àíàëîãè÷íàÿ îöåíêà èññëåäóåìûõ ïî­
êàçàòåëåé ïðîâåäåíà ïî äåâÿòè ôåäåðàëüíûì 
îêðóãàì (ôåäåðàëüíûé óðîâåíü).

Ðàññìàòðèâàåìûå èíäèêàòîðû ïðåä­
ñòàâëÿþò ñîáîé ìàòðèöó ñóììàðíîãî àíà­
ëèòè÷åñêîãî ãðàôà  èíäèêàòîðà  ýêîëîãè­
÷åñêîé  áåçîïàñíîñòè  âîçäóøíîé ñðåäû 
òåððèòîðèè  ÔÎ, èìåþùóþ ðàçíûå  öâåòî­
âûå îòòåíêè â çàâèñèìîñòè îò ñòåïåíè âëèÿ­
íèÿ íà  íàïðÿæ¸ííîñòü ýêîëîãè÷åñêîé ñèòó­
àöèè ðåãèîíà. ×åòûðå ïîêàçàòåëÿ (42...45) 
ÿâëÿþòñÿ èíäèêàòîðàìè óâåëè÷åíèÿ äåìî­
ãðàôè÷åñêèõ ïîêàçàòåëåé çà ñ÷¸ò ïîâûøå­
íèÿ êà÷åñòâà âîçäóøíîé ñðåäû òåððèòîðèè 
è â êîíå÷íîì èòîãå, êàê ðåçóëüòàò ïðèíÿ­
òûõ óïðàâëåí÷åñêèõ ðåøåíèé, îêàçûâàþò 
âëèÿíèå íà îæèäàåìûé ïîêàçàòåëü óâåëè­
÷åíèÿ ïðîäîëæèòåëüíîñòè æèçíè íàñåëå­
íèÿ îïðåäåë¸ííîé òåððèòîðèè (ïîêàçàòåëü 
46). Òàêæå ó÷òåíû äâà çíà÷èìûõ  ïîêàçà­
òåëÿ, õàðàêòåðèçóþùèõ ïðèðîäíûå ôàêòî­
ðû òåððèòîðèè: ïîêàçàòåëü 47 – ñðåäíåãî­
äîâàÿ òåìïåðàòóðà âîçäóõà, °Ñ è ïîêàçàòåëü 
48 – ñðåäíåãîäîâàÿ ñóììà îñàäêîâ âîçäóõà, 
ìì (ïî äàííûì Ðîñãèäðîìåòà).
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Ðèñ. 6. Îöåíêà ýêîëîãè÷åñêîé áåçîïàñíîñòè âîçäóøíîé ñðåäû Çàáàéêàëüñêîãî êðàÿ: à) îðîãðàôè÷åñêàÿ 
ñõåìà Âîñòî÷íîãî Çàáàéêàëüÿ (ñîñòàâèë Â. Ñ. Êóëàêîâ); á) ïîêàçàòåëè ìåäèêî­äåìîãðàôè÷åñêèõ 

ïîòåðü, âûçâàííûå çàãðÿçíåíèÿìè àòìîñôåðíîãî âîçäóõà. Óñëîâíûå îáîçíà÷åíèÿ: ïîêàçàòåëü 
35 – ñìåðòíîñòü íàñåëåíèÿ ïî áîëåçíè îðãàíîâ äûõàíèÿ (71,2; 66,2; 75,9; 54,5 ÷åë.): 35,1 – ìóæ÷èíû 
íà 100 000 íàñåëåíèÿ (93,9; 91,6; 105,8; 79,2); 35,2 – æåíùèí íà 100 000 íàñåëåíèÿ (50,4; 42,9; 55,1; 

33,1); 35,3 – çëîêà÷åñòâåííûå îáðàçîâàíèÿ îðãàíîâ äûõàíèÿ (42,6; 44,5; 43,4; 38,6); 35,4 – ñòàðøå 
òðóäîñïîñîáíîãî âîçðàñòà íà 100 000 íàñåëåíèÿ (258,7; 235,9; 302,5); 35,5 – ñòàðøå òðóäîñïîñîáíîãî 
âîçðàñòà ìóæ÷èíû  íà 100 000 íàñåëåíèÿ (509,4; 490,3; 607,7; 340,6); 35,6 – ñòàðøå òðóäîñïîñîáíîãî 

âîçðàñòà æåíùèíû  íà 100 000 íàñåëåíèÿ (159,4; 134,1; 177,6; 86,3) ñîîòâåòñòâåííî 2013, 2014, 
2015 ãã. ÐÔ 2014 (ñîñòàâëåíî àâòîðîì) / 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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Ðåçóëüòàòû îöåíêè ïîêàçàòåëåé, âëèÿþùèõ íà êà÷åñòâî âîçäóøíîé ñðåäû òåððèòîðèé 
Ðîññèéñêîé Ôåäåðàöèè íà ïðèìåðå Öåíòðàëüíîãî ÔÎ / 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

Íîìåð 
ï/ï / 

Number
Ïîêàçàòåëè / Indicators

Öåíòðàëüíûé 
Ôåäåðàëüíûé 
îêðóã / Central 
Federal district

1 ×èñëåííîñòü ïîñòîÿííîãî íàñåëåíèÿ, ÷åë. / Number of resident population, pers. 38819874 26,6

2 Ïëîòíîñòü íàñåëåíèÿ, ÷åë./êì2 / Population density, people/sq. km 59,47 20,9

3 Åñòåñòâåííûé ïðèðîñò  (+), óáûëü (­), ÷åë. / Natural increase (+), decrease (­), 
people ­68475 ­62,0

4 Ìèãðàöèîííûé ïðèðîñò (+), óáûëü (­) ñ ãîñóäàðñòâàìè­ó÷àñòíèêàìè ÑÍÃ, ÷åë. / 
Migration increase (+), decrease (­) with the CIS member states, people 90784 35,8

5 Ìèãðàöèîííûé ïðèðîñò (+), óáûëü (­) ñî ñòðàíàìè áëèæíåãî çàðóáåæüÿ, ÷åë. / 
Migration growth (+), decrease (­) with neighboring countries, people 4238 42,8

6 Äîáû÷à ïîëåçíûõ èñêîïàåìûõ, % / Extraction of minerals, % 11,8 11,8

7  Îáðàáàòûâàþùèå ïðîèçâîäñòâà, % / Manufacturing, % 32 32

8 Ïðîèçâîäñòâî è ðàñïðåäåëåíèå ýëåêòðîýíåðãèè, ãàçà, âîäû, % / Production and 
distribution of electricity, gas, water, % 30,7 30,7

9 Ñåëüñêîå õîçÿéñòâî, % / Agriculture, % 25,2 25,2
10 Äðóãèå âèäû ýêîíîìè÷åñêîé äåÿòåëüíîñòè, % / Other economic activities, % 0,3 0,3

11 Ìîùíîñòü ýêñïîçèöèîííîé äîçû, ìê3â/ã / Exposure dose rate, m3 / g 0,11 10,5

12 Îáúåìíàÿ àêòèâíîñòü â âîçäóõå 137Cs 10­7 Áê/ì3 / Volumetric activity in the 
air 137Cs 10­7 Bq / m3 13,4 29,0

13 Îáúåìíàÿ àêòèâíîñòü â âîçäóõå 90 Cs·10­7 Áê/ì3 / Volumetric activity in the 
air 90 Cs  10­7 Bq / m3 1,1 15,2

14 Âûïàäåíèå èç àòìîñôåðû 137  Cs 10­7 Áê/ ì2·ãîä / Fallout from the atmosphere 137 
Cs 10­7 Bq / m2 · year 1 31,7

15 Âûïàäåíèå èç àòìîñôåðû 3 Í Áê/ ì2·ãîä / Fallout from the atmosphere 3 N Bq / m2 · year 791,2 13,7

16 Îáåñïå÷åííîñòü ëåãêîâûìè àâòîìîáèëÿìè íà 1000 æèòåëåé, øò. / Provision of cars 
per 1000 inhabitants, pcs. 296 103,9

17 Óäåëüíûé âåñ àâòîìîáèëüíûõ äîðîã ñ òâåðäûì ïîêðûòèåì / Specific gravity of 
highways with a hard surface 11 122,2

18 Êîëè÷åñòâî âûáðîñîâ ÇÂ, îòõîäÿùèõ îò ñòàöèîíàðíûõ èñòî÷íèêîâ, òûñ. ò / Number 
of emissions of pollutants emitted from stationary sources, kt 1531 8,8

19 Óäåëüíûå íàãðóçêè âûáðîñîâ îò ñòàöèîíàðíûõ èñòî÷íèêîâ, ò/÷åë. / Specific loads of 
emissions from stationary sources, t / person 0,039 3,6

20 Âûáðîñû îñíîâíûõ çàãðÿçíÿþùèõ âåùåñòâ îò àâòîòðàíñïîðòà, òûñ. ò / Emissions of 
major pollutants from vehicles, thousand tonnes 3620,6 26,2

21 Ñóììàðíûå âûáðîñû çàãðÿçíÿþùèõ âåùåñòâ îò ñòàöèîíàðíûõ è ïåðåäâèæíûõ 
èñòî÷íèêîâ, òûñ. ò / Total emissions of pollutants from stationary and mobile sources, kt 5151,6 16,6

22 Êîëè÷åñòâî ãîðîäîâ ñ ÈÇÀ>7 / Number of cities with ISA> 7 1 2,3

23 Êîëè÷åñòâî ãîðîäîâ ñ Q>ÏÄÊ / Number of cities with Q> MPC 20 13,6

24 Êîëè÷åñòâî ãîðîäîâ ñ Ñu>10 / Number of cities with Cu> 10 0 0

25 Êîëè÷åñòâî ãîðîäîâ ñ ÍÏ>0 / Number of cities with NP> 0 1 8,3

26 Íàñåëåíèå â ãîðîäàõ ñ âûñîêèì óðîâíåì çàãðÿçíåíèÿ, % / Population in cities with a 
high level of pollution,% 3 17,6

27 Âûáðîñû SO2 îò àâòîòðàíñïîðòà, òûñ. ò / SO2 emissions from motor vehicles, thousand ton. 19,6 25,1

28 Âûáðîñû NOx îò àâòîòðàíñïîðòà, òûñ. ò / NOx emissions from motor vehicles, thousand ton. 376,2 25,0

29 Âûáðîñû ËÎÑ îò àâòîòðàíñïîðòà, òûñ. ò / VOC emissions from vehicles, thousand ton. 368,7 26,1
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Íîìåð 
ï/ï / 

Number
Ïîêàçàòåëè / Indicators

Öåíòðàëüíûé 
Ôåäåðàëüíûé 
îêðóã / Central 
Federal district

30 Âûáðîñû CO îò àâòîòðàíñïîðòà, òûñ. ò / CO emissions from motor vehicles, thousand ton. 2825,3 26,4

31 Âûáðîñû C îò àâòîòðàíñïîðòà, òûñ. ò / C emissions from motor vehicles, thousand ton.; 6,5 25,1

32 Âûáðîñû NH
3
 îò àâòîòðàíñïîðòà, òûñ. ò / NH

3
 emissions from motor vehicles, thousand ton. 9,3 25,5

33 Âûáðîñû CH
4
 îò àâòîòðàíñïîðòà, òûñ. ò / CH

4
 emissions from motor vehicles, thousand ton. 15,1 26,6

34 ×èñëî óìåðøèõ â òðóäîñïîñîáíîì âîçðàñòå îò âñåõ ïðè÷èí, ÷åë. / Number of 
deceased persons of working age from all causes, pers. 112550 24,6

35 ×èñëî óìåðøèõ ïî ïðè÷èíå áîëåçíè îðãàíîâ äûõàíèÿ, ÷åë. / Number of deaths due 
to respiratory disease, pers. 4592 23,0

36
Êîýôôèöèåíò ñìåðòíîñòè íàñåëåíèÿ â òðóäîñïîñîáíîì âîçðàñòå îò âñåõ ïðè÷èí 
(íà 100 òûñ. íàñåëåíèÿ) / Mortality rate of the working­age population from all causes 
(per 100,000 population)

493,7 92,0

37 Êîýôôèöèåíò ñìåðòíîñòè íàñåëåíèÿ ïî ïðè÷èíå áîëåçíè îðãàíîâ äûõàíèÿ / 
Mortality rate due to respiratory disease 20,1 85,9

38
Êîëè÷åñòâî óëàâëèâàåìûõ çàãðÿçíÿþùèõ àòìîñôåðó âåùåñòâ, îòõîäÿùèõ îò 
ñòàöèîíàðíûõ èñòî÷íèêîâ, òûñ. ò / Number of air pollutants trapped from stationary 
sources, thousand ton.

5618 10,8

39
Óäåëüíûå íàãðóçêè óëàâëèâàíèÿ çàãðÿçíÿþùèõ àòìîñôåðó âåùåñòâ, îòõîäÿùèõ 
îò ñòàöèîíàðíûõ èñòî÷íèêîâ, òûñ. ò/÷åë. / Specific loads for trapping atmospheric 
pollutants from stationary sources, thousand tons / pers.

0,145 1,9

40 Óòèëèçèðîâàíî çàãðÿçíÿþùèõ âåùåñòâ, òûñ. ò / Thousands of polluting substances 
have been recycled, thousand ton. 3 960,8 14,6

41

Óäàëåíèå ïîòîêîâ çàãðÿçíÿþùèõ âåùåñòâ ïîñðåäñòâîì ïðèìåíåíèÿ êîìáèíèðîâàí­
íîãî êîìïëåêñà èíæåíåðíîé çàùèòû òåððèòîðèé, òûñ. ò / Removal of pollutant flows 
through the application of a combined complex of engineering protection of territories, 
thousand ton.

1668 24,5

Ñðåäíèé áàëë / Average Score 27,1
Ñóììàðíûé áàëë / Total score 1001,3 % îò ÐÔ

Îêîí÷àíèå òàáë.

1) 2) 3)

Ñóììàðíûå àíàëèòè÷åñêèå ãðàôû èíäèêàòîðîâ ýêîëîãè÷åñêîé áåçîïàñíîñòè âîçäóø­
íîé ñðåäû òåððèòîðèé ÔÎ ÐÔ ïðåäñòàâëåíû íà ðèñ. 7. 
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Ðèñ. 7. Ñóììàðíûå  àíàëèòè÷åñêèå  ãðàôû  èíäèêàòîðà  ýêîëîãè÷åñêîé  áåçîïàñíîñòè  âîçäóøíîé  ñðåäû 
òåððèòîðèé ÔÎ ÐÔ (ñîñòàâëåíî àâòîðîì) / 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)

4) 5) 6)

7) 8) 9)
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Íèçêèé ïîòåíöèàë çàãðÿçíåíèÿ àòìîñ­
ôåðû íàáëþäàåòñÿ íà ñåâåðî­çàïàäå Åâðî­
ïåéñêîé ÷àñòè Ðîññèè. Îñîáåííî íåáëàãî­
ïðèÿòíûå óñëîâèÿ äëÿ ðàññåèâàíèÿ (î÷åíü 
âûñîêèé ïîòåíöèàë) ñîçäàþòñÿ â Âîñòî÷­
íîé Ñèáèðè [10].

Ðåçóëüòàòû èññëåäîâàíèé óðîâíÿ çà­
ãðÿçíåíèÿ àòìîñôåðíîãî âîçäóõà òð¸õ ãî­
ðîäîâ (èç Ïðèîðèòåòíîãî ñïèñêà), ðàñïî­
ëîæåííûõ â ðàçëè÷íûõ ãåîãðàôè÷åñêèõ 
øèðîòàõ Ðîññèè (Áèðîáèäæàí – öåíòð 
Åâðåéñêîãî àâòîíîìíîãî îêðóãà, Äàëüíå­
âîñòî÷íûé ÔÎ; Íîðèëüñê – ñåâåð Êðàñ­
íîÿðñêîãî êðàÿ, Ñèáèðñêèé ÔÎ; Óëàí­Óäý 
– ðåñïóáëèêà Áóðÿòèÿ, Ñèáèðñêèé ÔÎ), 
ïîêàçàëè, ÷òî íà îáðàçîâàíèå ÷ðåçâû÷àé­
íî âûñîêèõ ïðèçåìíûõ êîíöåíòðàöèé òîê­
ñè÷íûõ, âðåäíûõ âåùåñòâ è àýðîçîëüíûõ 
÷àñòèö îêàçûâàþò âëèÿíèå ñèíåðãåòè÷å­
ñêèå ïðîöåññû, ïðîòåêàþùèå  â ãîðîäàõ 
êîòëîâèííîãî òèïà,  ïîä âëèÿíèåì ïðèðîä­
íûõ è àíòðîïîãåííûõ ôàêòîðîâ. Çàêëþ­
÷èòåëüíûé ýòàï  èññëåäîâàíèé –  ðàñ÷¸ò  
ñóììàðíîãî, ñðåäíåãî áàëëà èíäèêàòîðà ñ 
ó÷¸òîì ñðåäíåé ïðîäîëæèòåëüíîñòè æèçíè 

íàñåëåíèÿ è ðåéòèíã ÔÎ ïî ýêîëîãè÷åñêîé 
áåçîïàñíîñòè âîçäóøíîé ñðåäû (ðèñ. 8). 
Äëÿ îöåíêè ñòåïåíè âëèÿíèÿ àíòðîïîãåí­
íûõ è ïðèðîäíûõ ôàêòîðîâ íà êà÷åñòâî 
âîçäóøíîé ñðåäû, íà óðîâåíü íåãàòèâíîãî 
âîçäåéñòâèÿ íà ñîñòîÿíèå çäîðîâüÿ íàñåëå­
íèÿ ïðåäëîæåíà áàëëüíàÿ ñèñòåìà îöåíêè, 
ïîçâîëÿþùàÿ àíàëèçèðîâàòü ïîêàçàòåëè, 
èìåþùèå ðàçíûå åäèíèöû èçìåðåíèÿ. Äëÿ 
âèçóàëüíîé îöåíêè ñòðîèëèñü àíàëèòè÷å­
ñêèå äèàãðàììû èíäèêàòîðà, èìåþùåãî 
ðàçíûå öâåòîâûå îòòåíêè â çàâèñèìîñòè îò 
ñòåïåíè âëèÿíèÿ íà íàïðÿæ¸ííîñòü ýêîëî­
ãè÷åñêîé ñèòóàöèè òåððèòîðèè. 

Âûïîëíåíà îöåíêà âëèÿíèÿ àíòðîïî­
ãåííûõ è ïðèðîäíûõ ôàêòîðîâ íà àòìîñ­
ôåðíûé âîçäóõ è îöåíêà ýêîëîãè÷åñêîé 
áåçîïàñíîñòè âîçäóøíîé ñðåäû ãåîñèñòåì 
â öåëîì ïî Ðîññèéñêîé Ôåäåðàöèè è ïî 
äåâÿòè Ôåäåðàëüíûì îêðóãàì (ÔÎ): Öåí­
òðàëüíîìó, Ñåâåðî­Çàïàäíîìó, Þæíî­
ìó, Ñåâåðî­Êàâêàçñêîìó, Ïðèâîëæñêîìó, 
Óðàëüñêîìó, Ñèáèðñêîìó, Äàëüíåâîñòî÷íî­
ìó, Êðûìñêîìó. 

Ðèñ. 8. Èíäèêàòîðû óâåëè÷åíèÿ äåìîãðàôè÷åñêèõ ïîêàçàòåëåé â ÐÔ. Ðåéòèíã ôåäåðàëüíûõ îêðóãîâ ïî 
ýêîëîãè÷åñêîé áåçîïàñíîñòè âîçäóøíîé ñðåäû (2015 ã.) (ñîñòàâëåíî àâòîðîì) /  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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Ôåäåðàëüíûé îêðóã
Èíäèêàòîð ýêîëîãè÷åñêîé 

áåçîïàñíîñòè âîçäóøíîé ñðåäû
Ñðåäíÿÿ 

ïðîäîëæèòåëüíîñòü 
æèçíè, ëåò

Ðåéòèíã Óñëîâíûå 
îáîçíà÷åíèÿ

ñóììàðíûé áàëë ñðåäíèé áàëë
Êðûìñêèé (
ã. Ñåâàñòîïîëü) 312,0 8,4 72,28 1

Ñåâåðî­Êàâêàçñêèé 569,0 15,4 75,34 2
Þæíûé 660,8 17,9 72,02 3
Ïðèâîëæñêèé 892,4 24,1 70,71 4
Ñåâåðî­Çàïàäíûé 962,6 26,0 71,7 5
Äàëüíåâîñòî÷íûé 1001,1 27,1 68,68 6
Öåíòðàëüíûé 1001,3 27,1 72,72 7
Óðàëüñêèé 1086,3 29,4 70,38 8
Ñèáèðñêèé 1173,8 31,7 69,31 9

Óñëîâíûå îáîçíà÷åíèÿ: èíäèêàòîðû óâåëè÷åíèÿ  äåìîãðàôè÷åñêèõ ïîêàçàòåëåé â ÐÔ ïî ïðîãíîçó ñ 
2016 ã. äî  2030 ã.: ñðåäíèé âàðèàíò ïðîãíîçà – 42 – ñðåäíåå èçìåíåíèå ÷èñëåííîñòè íàñåëåíèÿ îò 
146 865,5 äî 147 267 òûñ. ÷åë.; 43 – ñðåäíèé êîýôôèöèåíò äåìîãðàôè÷åñêîé íàãðóçêè  (íà 1000 ëèö òðóäî­
ñïîñîáíîãî âîçðàñòà) – îò 764 äî 859); 44 – ñðåäíÿÿ îæèäàåìàÿ ïðîäîëæèòåëüíîñòü æèçíè ïðè ðîæäåíèè 
(îò 71,9 äî 75,1 ëåò); 45 – ñðåäíèé ñóììàðíûé êîýôôèöèåíò ðîæäàåìîñòè (÷èñëî äåòåé â ðàñ÷åòå íà îäíó 
æåíùèíó îò 1,786 äî 1,890), ÷åë.; âûñîêèé âàðèàíò ïðîãíîçà – 46 – îæèäàåìûé ïîêàçàòåëü óâåëè÷åíèÿ 
ïðîäîëæèòåëüíîñòè  æèçíè îò  72,2 äî  77,3 ëåò / 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

Íà àòìîñôåðíûé âîçäóõ ãåîñèñòåìû 
âëèÿþò ñëåäóþùèå àíòðîïîãåííûå ôàêòî­
ðû: äåìîãðàôè÷åñêàÿ íàãðóçêà, ïðîìûø­
ëåííàÿ íàãðóçêà, ðàäèàöèîííàÿ íàãðóçêà, 
òðàíñïîðòíàÿ íàãðóçêà (âñåãî 17 ïîêàçà­
òåëåé), êîòîðûå ÿâëÿþòñÿ èíäèêàòîðàìè 
óñòîé÷èâîãî ðàçâèòèÿ òåððèòîðèè. Ýêîëîãè­
÷åñêàÿ áåçîïàñíîñòü âîçäóøíîé ñðåäû òåð­
ðèòîðèè çàâèñèò îò âûáðîñîâ òîêñè÷íûõ è 
âðåäíûõ âåùåñòâ (ÒÂ è ÂÂ) ñòàöèîíàðíûõ 
èñòî÷íèêîâ, êîëè÷åñòâà âûáðîñîâ îñíîâíûõ 
çàãðÿçíÿþùèõ âåùåñòâ îò àâòîòðàíñïîðòà, 
õàðàêòåðèñòèêè óðîâíÿ çàãðÿçíåíèÿ, êîòî­
ðûå íàïðÿìóþ âëèÿþò íà ïîêàçàòåëè ìå­
äèêî­äåìîãðàôè÷åñêèõ ïîòåðü, âûçâàííûõ 

çàãðÿçíåíèåì àòìîñôåðíîãî âîçäóõà – âñå­
ãî 20 ïîêàçàòåëåé, ÿâëÿþùèõñÿ èíäèêàòî­
ðàìè äåñòðóêöèè òåððèòîðèè. 

Çàêëþ÷åíèå. Òàêèì îáðàçîì, ñðàâíè­
òåëüíàÿ îöåíêà ýêîëîãè÷åñêîé áåçîïàñíî­
ñòè âîçäóøíîé ñðåäû ôåäåðàëüíûõ îêðóãîâ 
ÐÔ  ïîçâîëÿåò (íà ïðèìåðå Çàáàéêàëü­
ñêîãî êðàÿ) îïðåäåëÿòü ãåî­ è òåõíîïðè­
÷èíû âîçíèêíîâåíèÿ ÷ðåçâû÷àéíî âûñî­
êèõ êîíöåíòðàöèé òîêñè÷íûõ è âðåäíûõ 
âåùåñòâ â àòìîñôåðíîì âîçäóõå èññëåäó­
åìûõ òåððèòîðèé, íàãëÿäíî âîñïðîèçâå­
ñòè ïîêàçàòåëè ìåäèêî­äåìîãðàôè÷åñêèõ 
ïîòåðü, âûçâàííûå çàãðÿçíåíèÿìè àòìîñ­
ôåðíîãî âîçäóõà. 
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