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EMISSIONS OF ROAD TRANSPORT SECTOR AND AIR POLLUTION
IN INDUSTRIAL CITIES OF KAZAKHSTAN

Absract

Air pollution is a major public health problem in most cities in the developing world. The
main sources of air pollution in major cities of Kazakhstan is emissions of exhaust gases by road.
Despite the reduction in production sites, the level of atmospheric pollution in cities and
industrial regions remains quite high. In this paper, the problems of the ecological situation in the
Republic of Kazakhstan and the contribution of vehicles to its aggravation are considered.
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Introduction

Transport, as the most important component of social and economic development of any
settlements, consumes a significant amount of natural resources, and thus has a direct and
indirect impact on the environment in the form of emissions, waste that pollute all components
of the natural subsystem of the city, which ultimately creates an environmental danger to
humans. Along with the noted, types of transport services and their volumes are continuously
growing, freight and passenger traffic are increasing. Older forms of transport are replaced by
new ones that require high-speed and well-equipped transport highways [1]

In the world practice of automotive and vehicle operation, certain successes have been
achieved in the field of environmental safety. First of all, the norms for toxic emissions of cars
have been adopted. These norms are gradually phased in. To ensure standards, technical
improvements are made to car engines, waste gas neutralizers, new types of fuels, "hybrid" cars
and electric vehicles, etc. are used.

The most important task of environmental safety of road transport is to reduce air pollution
by harmful emissions of exhaust gases from cars.

Only in Astana annually do toxic emissions from transport exceed 60 thousand tons of
carbon monoxide, about 10 thousand tons of hydrocarbons and 6 thousand tons of nitrogen
dioxide. [2]

The most effective and recognized worldwide measure is the regulation of toxic emissions
and the control of cars on test driving cycles. Depending on the level of normalization, the
effectiveness of these measures is from 40 to 90% reduction of harmful emissions of cars into
the environment.

In European countries, the standards of the United Nations Economic Commission for
Europe (Eurol - Euro5) apply to road transport.

Methodology

Decree of the Government of the Republic of Kazakhstan (RK) of December 20, 2007 No.
1372 approved the technical regulation "On requirements for the release of harmful (polluting)
substances of vehicles that are put into circulation on the territory of the Republic of
Kazakhstan" [3].

The effect of technical regulations applies to vehicles that are put into circulation on the
territory of the Republic of Kazakhstan and establishes requirements for the fuels and ecological
characteristics used by them for the emission of harmful substances into the atmosphere. The
Regulation does not apply to the fleet of vehicles in operation.
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According to the technical regulations in the Republic of Kazakhstan from January 1,
20009, restrictions on emissions of harmful substances of road transport at the level of European
standards for Euro 2 will be applied. In 2011, Euro 3 and 2014 standards are introduced - Euro
standards 4. It is expected that the introduction of standards. The euro on emissions of vehicle
toxic substances in Kazakhstan will lead to a significant improvement in the environmental
safety of road transport. To implement this technical regulation, it is necessary to carry out a
number of measures for standardization, certification and organization of control of the emission
of harmful substances of motor vehicles imported into the republic[4].

No country in the world in its historical development can do without and will not do
without a developed transport infrastructure. The role of transport in the life of the planet, state
and city is really important, because only the movement leads to progress. A striking example of
this is our city Astana, which personifies not only a multi-million megapolis with a developed
economic structure, but also is the largest cultural and political center of the country.

The progress of human society is inseparable from the history of transport development. If
the word "transport" is understood primarily as a process of displacement, then it can be argued
that without the movement of implements and objects of labor and the person himself, it is
impossible to obtain (produce) food, or make clothes and dwellings, or any other expedient
activity.

The volume of transported goods is dominated by road transport - 79%, in the second place
- railway - 10.6%, on the third - pipeline - 8%. The remaining types of transport account for less
than three percent of the total volume of goods transported. The role of certain modes of
transport in passenger transportation looks different.

The ecological situation is becoming an increasingly important factor of development,
affecting the level of the economic well-being of the state. Kazakhstan has complex diverse
environmental problems. In the CIS, in terms of emissions of harmful substances into the
atmosphere from stationary sources, the Republic of Kazakhstan is in the top three (after Russia
and Ukraine). In this regard, increased demands are placed on the environmentally sound
operation of transport. The technical condition and the quantitative size of the vehicle fleet
worsen the ecology of the major cities of the republic [5]. The share of transport in
environmental pollution reaches 30%, which exceeds the analogous indicator of the developed
countries of the world by more than 1.7 times. The share of Kazakhstan's motor transport in air
pollution is 60%, in Almaty - 90%. In Astana, every third vehicle is operated with an excess of
environmental standards, the share of mobile pollution sources exceeded 50% of total gross
emissions.

Results and analysis

A negative impact on the environment is provided by road transport, which emits dozens
of pollutants with exhaust gases, with a total volume of up to one million tons. In most large
cities, the contribution of vehicles to air pollution is 60% or more in recent years, and in Almaty
- 90% of total emissions. Compared to 1991, the total gross emissions from motor vehicles
decreased by 2.7 times and amounted to 2016. Despite the increase in the fleet of vehicles, which
at the same time was about 7%, this situation is explained by the following factors:

- a change in the structure of the fleet of vehicles (a decrease in the number of trucks by
14.4% and buses by 9.0%, an increase in the number of cars by 21.8%, an increase in the share
of diesel trucks and buses, the appearance of diesel cars);

- a fall in the volume of transport work 1.9 times in passenger and 3.0 times in freight
traffic;

- a decrease in consumption of motor fuels (by 3.2 times for gasoline, by 1.5 times for
diesel fuel)7.

Among the cars used in the city, the greatest amount of harmful emissions is allocated
from the cars of the 1990-1999 release - 59% of the total, from the cars of the 2000-2007 edition
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- 29%, from the cars of 1980-1989 - 10% and about 1% from cars earlier years of production
(Figure 1).

1960-1979., 1%

1980-1989 r_, 10%

2000-2012r., 29%

1990-1999_, 59%

Figure 1. Distribution of emissions by year of production of cars.

The emissions of harmful substances in general in Kazakhstan in 2016 were as follows:
carbon monooxide - 473 515 tons, nitrogen oxide-246 670 tons, hydrocarbons -63,000 tons,
sulphur dioxide - 767,582 tons, plubum-224,500 t., benzopyrene-22800t (Figure 2).
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Figure 2. Emissions of pollutants into the air

To limit the negative impact of transport on the environment, the Republic of Kazakhstan
initiated the introduction of international technical and environmental standards "Euro".
Currently, the proportion of automatic telephone exchanges that meet the requirements of the
"Euro-2", according to experts, is 63%. Environmental requirements at the level of "Euro-3" are
introduced from January 1, 2012, "Euro-4" - from January 1, 2014. The introduction of the
standards "Euro" provides for a ban on the import and production of cars in the country that do
not meet the requirements. At the same time, the norms of the Technical Regulations will not
affect already used cars, which will be used up to complete wear and tear.
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Conclusion

The Kazakh Hydrometeorological Service (Kazgidromet) is responsible for monitoring air
pollution in the country. Established in 1972, the systematic system of monitoring air pollution
in Kazakhstan had a period of unsustainable work and poor service, during economic disruptions
in the 1990s, but its functioning was again restored by 1999. Currently, the monitoring system
covers 34 major cities and an area with intensive industrial activities in the country. Observation
of air pollution is supported by 104 monitoring stations; including 56 manual and 48 automated
monitoring posts. It should be noted that most environmental monitoring posts were established
in the 1980s. Consequently, given the urban structural changes and the expansion of the past 30
years, the number and location of existing posts may not be sufficient for a representative
analysis of air pollution in cities (Novitskaya, 2013). Monitoring uses both a discrete method
(four times a day) and continuous mode; and depending on location and needs, determines the
presence and concentration of more than 17 pollutants, including: particulate matter (dust), sulfur
dioxide, carbon monoxide, nitrogen dioxide, hydrogen sulfide, phenol, formaldehyde, ammonia
and the like. The results of air quality monitoring in 2012 (MEP, 2013) show that the integrated
air pollution index exceeds the maximum permissible concentrations in 11 cities of the country,
and in 8 of these cities the pollution is characterized as very high. It is known (Ecotech.kz, 2013)
that in large cities, such as Almaty and Shymkent, 80% of air pollution falls on emissions from
vehicles. For example, the total amount of pollutants in the atmosphere, in 2008, in Almaty, was
190,100 tons[6].

Motor transport causes direct damage to the atmosphere not only by the emission of
components of the exhaust gases, but also taking oxygen from the atmosphere for the
combustion process. Currently, up to 70-80% of air pollution in large cities is due to road
transport.

Toxic components in the exhaust gases of cars create a danger to people, lead to respiratory
diseases, to the onset of cancer and other diseases. Therefore, the solution of the problem of
protecting the environment from exhaust gases is the most important urgent task for improving
the atmosphere.
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Komkapo6aii b.K., Anunoaes 7K.

ABTOKOJIIK CEKTOPBIHAH BOJITHETIH YBITTBI 3ATTAP XXOHE KA3SAKCTAHHBIH
OHIIPICTIK KAJIAJTAPBIHJIATBI AYAHBIH JIACTAHYBI

AHJaTna

Kopiiaran oprTaHblH JIaCTaHybl KOINTEreH JaMyIibl MEMJIEKETTepAEri KajlanapblH
KOFaM/IBIK JICHCAYJIBIK CaKTay CajlachlHIa YJIKEH MaceJiere alHabIl OThIp. Ka3akcTaHHBIH YIIKEH
KaJajapblH/a aya JIACTaHYBIHBIH HETI3I1 Ke3/1epi aBTOKOJIIK TypJiepiHeH OeiHEeTIH ra3aap OoJbI
tabbutanpl. Kamamap MeH OHAIPICTIK aynaHOapAblH OHIIPICTIK ayMaKTapbl a3aiFaHbIHA
KapamacTaH aTMOC(epaHbIH JJacTaHy KOpCEeTKIIlll alTapibIKTai *Koraphl Kyiiie Kaibi oTeIp. by
makanazna Kasakcran PecmyOnuKachIHBIH 3KOJIOTHSUIBIK JKaFIaiiblHa KOJIK KYpajlIapbIHbIH ocep
€Ty KOPCETKIITEPiHIH Moceeci KapacThIPhLUIFaH.

Kinm ce30ep: aya nactaHybl, YBITTBI 3aTTap, UIbIFAPBUIATBIH Ta3lap KypaMbl, YJIbI
KOCBUIBICTAp.
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Ka3zaxckuii nayuonanvwili acpapHulil yHugepcumemn,
Kaszaxcxuu acpomexnuuecxuti ynusepcumem um. C.Celighynnuna

OU3NOJIOTMUYECKAA XAPAKTEPUCTHUKA IIEPEIIEJIAT B IIEPBBIE IHU )KM3HU

AHHOTAUSA

[loTpebrnienne KucaopoJa U 4YAaCTOTa CEPACUHBIX COKpPALEHUH Yy TMepenensiT ¢
WHTCHCHBHBIM M CPEIHEM YPOBHEM ASMOPHUOHAIBLHOTO Pa3BUTHE K 9 JTHIO )KU3HU YBEIMUHUBACTCS
110 CPAaBHEHUIO C YPOBHEM B IEpBbIi J1eHb B 1,3-1,5 pa3za.

Y mepemenaT ¢ 3aMeMJIEHHBIM OMOPHOHATBHBIM PA3BUTHEM HH3KHE IOKa3aTelu
noTpeOsIeHUsT KUCIOpO/ia U YaCTOThl COKpAIIeHUI cepAlla MPOJ0JIKAIOT OCTaBaThCsl B TEUEHUU
BCEX MEPBBIX JEBATH THEW KU3HU HA TAKOM K€ HU3KOM YpPOBHE.

Knroueswie cnoea: nrenipl, ”HKyOanus, 6J1acToIMCK, SMOPUOH, KUCTIOPO/I.

Beenenue

HccnenoBaHus MU yCTaHOBJIICHO, YTO XapaKTep WHTECHCHUBHOCTH Pa3BUTHUS IMOPHUOHOB B
NepBble CYTKM HWHKyOallH, BBIPA3UBIIMIICS B pa3HOM CKOPOCTH pocTa OJiacTOIUCKA,
CoXpaHsieTcs 10 KoHIa dMOpruoHHOTO repuoja [1]. Cyrounsle nepemnensTa, BBIBEICHHBIC U3 SUIL
¢ 06oJiee MHTEHCUBHBIM Pa3BUTHEM B IEpPBbIE CYTKH MHKYOAIlUHU, XapaKTEPU30BAIUCH OOIBIINM
MOTJIONICHUEM KHCIIOpOo/ia M 0oJiee BHICOKOW YaCcTOTON CEpACUHBIX COKPAIICHHA. ITUX NTECHIIOB
OTHOCHWJIY K (PU3HUOIOTHIECKH 3peibiM [2, 3].

[lepenensita, BbIBEJEHHbIE U3 SIUI] C OYEHb MEUICHHBIM pa3BUTHUEM C MEPBOrO JHS
MHKYOallMM, XapaKTepU30BAINUCh MOHIKEHHBIM MOTPEOJIeHHEM KHUCIOpOoAa U 3aMeAJICHHBIM
PUTMOM cepJilia, UX OTHOCHIIH K (PU3HOIOTHYECKH HE3pebIM [4, 5, 6].

B Hacrosimem wuccrnenoBaHuM Oblla MOCTaBlieHA 3afada MPOCIEIUTh 32 U3MEHEHUEM
noTpeOJIeHUsT KUCIIOpoAa M PUTMA cepAia y GU3HONIOTHYECKU 3PENbIX U HE3PENbIX MTEHIIOB B
NepBbIe JHHU MOCTIMOPHOHAIBHOTO IEPUOAA.
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