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Abstract: This article discusses the impact o fsuspendedparticles on human health, as well as the analysis of
the level ofpollution in Almaty over the past 2 years using descriptive statistics. Pollution ofthe environment
by industrial enterprises and vehicles, causing degradation ofthe environment and causing damage topublic
health, remains the mostacute environmentalproblem ofpriority social and economic importance. Theproblem
ofpollution ofthe environment oflarge cities is very significant and complex, requiringfirst ofall long-term
monitoring, then a deep and competent analysis o f the assessment of the situation on the data obtained, for
the subsequent prevention, localization and investigation of environmental disasters and incidents, making
management decisions for further work on the development of improving the quality ofatmospheric air, as
well asforecasting the state ofthe environment. In this paper, we consider a specific case, namely particles
PM2.5 — air pollutant, which consists ofsolid particles and liquid droplets ranging in size from 10 nm to
2.5 microns. Thefact thatairpollution by smallparticles is a global killer is already widely known, but these
statements have notyet been confirmed by specificfigures. The authors have identified certain patterns, such
as dependence on the time ofyear, weather, and the location ofcertain industrialfacilities near the observed
zone. The indicators with the values in theform ofgraphs And revealed that the concentration o fsuspended
particles in the air exceeds the norm by 2 times most of the observed period of time, and considered the
possible consequences o fthis.
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aKonornaabw, MOHNTOPUHITEIL CUTIATTAMA CTATUCTUKACHI

AugaTna:byn malanaja BALeHreH 6BWEKTePAiL agam feHcaybirbiHa 3cep eTy Maceneci LapacThipbiigbl,
COHAal-au, AnMaThbl LanacbiHbIl COUrbl 2 >KbiAgarbl facTaHy fAeureiiiHe cunaTTama CTaTUCTUKACBIH
nailganaHa oTbipbin Tangay XXYprisingi. LlopwaraH opTaHbl BHEPKACIM K3CiMOpblHAAPbl MEH KBIIK
LypangapblHbily, TIpWifiKk €Ty OpTacbiHbly TO3YyblH TYAbIPATbIH >K3He XanblLThil AeHCayNbIrbiHA 3USH
KenTipeTiH nacTaHybl 6acbiM 31eyMeT TiK XX3He SKOHOMUKa/bILMaLbi3bl 6ap HerypbiM BTKip SKONOrUsAnbIL,
npobnema 6onbin uana Gepedi. Ipi MeranonucTepAL, uopwaraH opTacblHbIY nacTaHybl npobnemacs! el
MaLbi3fbl XK3He Kypaeni 60onbin Tabbinagbl, on el angbIMeH y3al MOHUTOPUHITI, COAaH KeidiH 3KONormanbIL,
anaTTap MeH TuUeHT Tepai KeiliHHEH GonAbipMay, oullaynay ><3He Teprey, aTMoctepanbil ayaHbil
canacblH >KaucapTyabl 33ipney >KBHIHAEr >XyMmbicTapabl ogaH 3pi XKYprisyre >KaHe 6acuapyLlbifbil
Wwewimaep uabbingay YWiH anbiHraH gepekTep OoiibiHWA >Karfjaabl 6aranayfibl Tepel >K3He cayaTThbl
Tanjayjsl Tanan eTefi, CoHfai-al LopllaraH OpTaHbll >Xaii-KyiliH 6omkay. Byn >XymbicTa HayThbl
>Karjaiira epekiue Ksuin 6BfiHAi, aTan aiTuaHga, PM2 6snwekTepi.5-uypambiHa kenemi 10 HM-geH 2,5
MKM-re AeiiHri uaTTbl 6BAWEKTEP MEH CyibILThIL TaMLblNapbl KipeTiH aya nacTarbilibl. AyaHbll ycal
6B/WeKTepMeH nacTaHybl XXahaHablIL Kici BATipywi 6onbin TabbinaTbiHbl 6enrini, 6ipay 6yn Manimgemenep
aNni KyHre AeliiH HAU T bl cCaHAapMeHpacTanmaraH. ABTopnap >Kbia Me3rifiiHe, ayapaiiblHa >K3He balilanaTbiH
aiimalua >KaupblH 6enrini 6ip BHepKacinTik 06beKTiNnepAil opHanacyblHa Tayenainik cuauTbl 6enrini 6Gip
3aubinblyTapabl aHbiyTagsl. KecTe TYpiHaeri MaHaepi 6ap KBpceTKiwTep KenTipinreH. CoHbIMeH LaTap,
ayajarbl BALEHreH GB/EKTEP KOHLUEHTpaLUAChIHbIL KBPCETKIWTepi 6aiilanaTbiH yaublT apanbirbiHbiy,
KBN 6GBAiri HOpMagaH 2 ece apThlil, eKEHI aHbILTanAbl XX3He OCbIHbIL biLLTUMaN canjapbl LapacTbIpbiigbl.

TYMHdi cB3gep: aya nacTayllbl, 3KONOrUAbIL MOHUWTOPUHT, cunaTTaMa cTaTuUCcTuKa
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MHTENNEKTYAJIbHbIE CUCTEMbI

OMMNCATEJIbBHAA CTATNCTUNKA B SKOJTIOTMYECKOM MOHUWTOPUHTE

AHHOTALMA: B faHHol cTaTbe pacCMOTPEH BONPOC BAMSHUS B3BELUEHHbLIX YaCTUL, Ha 340POBbE YENOBEKA,
a Tak>Ke NPoBeAeH aHaNN3 yPOBHS 3arpasHeHns ropofa AMaThbl 3a NOCAeAHWe 2 roja C UCMoNb30BaHWEM
ONMCaTENbHO CTATUCTUKN. 3arpsAsHeHue OKpy>Katoweil cpedbl NPeANPUSTUAMU MPOMbILLNEHHOCTMN 1
TPaHCNOPTHBLIMM CPeACTBaMI, Bbi3blBatoLLee Aerpajaumnio cpeabl 06MTaHusa N HaHocsLLee Y ep6 340p0OBbHO
HaceneHms, ocTaeTCs Hanbonee OCTPOI IKONOrMYEeCKO MPOBNEMON, MMELOLLIEN NPMOPUTETHOE CoUManbHOE U
3KOHOMMYECKOe 3HaueHue. Mpobnema C 3arpssHeHMeM OKpy>KaroLLeii cpefbl KPYNHbIX MeranonncoB SBnseTCcs
BECbMa 3HAYMMOM 1 CNOXKHOIA, TpPebytoLLeii B NepByto 0Yepesb M TENbHOTO MOHUTOPUHIA, 3aTEeM rny6oKoro
W TPaMOTHOIO aHanM3a OLUEHKM CMTYyauun No NOAYYeHHbIM [aHHbIM, A1 NOCNeAyHOLLEro NpeAoTBpaLleHus,
NoKanMsauuMm 1 paccnefoBaHus 3KONOTMYECKUX KaTacTpod UM MHUMAEHTOB, NPUHATUA YynpaBneHYeCKMx
pelleHunii na fanbHeiiero BefeHns paboT no paspaboTKe ynyylleHus KayecTBa aTMOCKHEPHOro BO3ayXa,
a Tak>Ke NPOrHO3MPOBaHNS COCTOAHNA OKpY>KaroLLeid cpeapl. B faHHO paboTe pacCMOTPEH KOHKPETHbIiA
Cnyvaid, a WUMEHHO YacTwuubl PM2.5 - BO3AyLWHbI 3arpAasHUTENb, B COCTaB KOTOPOro BXOAAT TBepable
yacTuLbl M Kanau >XuAaKocTu pasmepom oT 10 HM o 2,5 MKM. To, YTO 3arpsi3HeHWe BO3fyxa MenKUMu
yacTuuammn aBnsieTCA rnobanbHbIM YOuiLeid, y>Ke LIMPOKO M3BECTHO, OAHAKO 3T 3asBNEHNS [0 CUX MOP He
NOATBEP>KAANMCL KOHKPETHBLIMU Lndpamu. ABTOpami BbISIBNEHbI ONpefeneHHble 3aKOHOMEPHOCTW, Takue
KaK 3aBUCYMOCTb OT BPEMEHU roAa, MOrofbl, ¥ Pacrnono>KeHus onpefeneHHbIX NPOMbILWEHHbIX 06bEKTOB
B6/M3M HabNtofaemMoii 30HbI. MpuBeeHbl NOKa3aTeN CO 3HaUYeHUAMI B BUAE TPatMKoB. A Tak>Ke BbIsSBNEHO,
4TO NoKasaTeN KOHLEHTpaL MM B3BELLEHHbIX YaCT WL, B BO3AYXe NPEBbILLIAT HOPMY B 2pa3a 60/bLuUyto YacTb

Ha64aeMOro NPOMeXKy TKa BPEMEHN, NPACCMOT PeHbl BO3MOXKHbIE MOCNEACTBUS 3TOrO.

Knouesble cnosa: 3arpAsHNTENb BO3ayXa, 3KONOrMYeCKMiA MOHWTOPWUHTI, onucaTenbHasa CTaTUCTUKa

INTRODUCTION

Currently, much attention is paid to the pu-
rity of the surrounding air. In connection with
this problem, the concept of suspended particles
comes to the fore. Suspended particles (PM -
particulate matter) are a widespread air pollutant
comprising a mixture of solid and liquid parti-
cles in the air in suspension [1].

Particles with a mass concentration of par-
ticles with a diameter of less than 10 microns
(PM10) and particles with a diameter of less
than 2.5 microns (PM2.5) affect human health.
PM2.5 particles are fine suspended particles, ul-
trafine particles with a diameter of less than 0.1
microns are also included in this category.

The main problem with fine particles is that
particles with a diameter of 0.1 “m to 1 ”m can
be in the air for many days and weeks, and as a
result of this, the particles are transported over
long distances through the air [1].

It is known that PM by type of origin are of
two types: primary and secondary [2].

Primary particles are emitted into the at-
mospheric air in the “finished” form - these are
the smallest pieces of soot, automobile tires and
asphalt; heavy metal compounds (for example,

oxides), mineral salt particles (such as sulfates,
nitrates), as well as biological pollutants (some
allergens and microorganisms).

Secondary suspended particles are formed
directly in the atmosphere as a result of chemi-
cal reactions of gaseous pollutants. For example,
oxides of nitrogen and sulfur are introduced into
the air, which, when in contact with water, form
acids, and solid particles of salts (nitrates and
sulfates) are obtained from the acids.

In addition to the origin, suspended particles
differ in the type of source: artificial (man-made)
and natural (non-anthropogenic). The main
source of anthropogenic particles is transporta-
tion (erosion of the road surface, erasing brake
pads and tires) and industrial processes with
burning solid fuels (coal, lignite, oil), construc-
tion, mining, many types of production (espe-
cially the production of cement, ceramics, brick
smelting). Sources of natural particles include
such phenomena as soil erosion in arid areas and
organic evaporation.

Suspended particles are dangerous because
they are able to penetrate deep into the lungs and
settle there [3].
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Particles of PM2.5 pass through the biolog-
ical barriers of the body: the nasal cavity, upper
respiratory tract, bronchi. Particles of PM2.5 to-
gether with air fall directly into the alveoli - the
bubbles in which gas exchange occurs between
the lungs and blood vessels. Therefore, not only
the respiratory system, but also the cardiovascu-
lar disease is associated with suspended particles.

The World Health Organization (WHO) has
conducted a study that deals with the effects of
suspended particles on human health. WHO con-
cluded that between 1999 and 2010, 3.1 million
people died from the causes of PM2.5 particles.
In addition, it was found that PM2.5 particles
lead to a decrease in life expectancy by an aver-
age of 8.6 months [4]. Thus, PM2.5 particles are
associated with 3% of deaths from diseases ofthe
cardiovascular and respiratory systems and 5%
of deaths from lung cancer.

The World Health Organization has con-
cluded that the harm is caused by the chronic ef-
fects of these particles on the human body. To
date, there are no data indicating a safe level of
exposure or a threshold level below which there
are no health effects.

THE CASE OF ALMATY: AIR

QUALITY MEASURES

The problem of air pollution in Almaty rises
not the first year. It starts from the mid-90s, when
everyone is hoping to attract the attention of the
authorities and the public. And perhaps every-
thing becomes more obvious and tangible.

Polluted air is the world’s largest environ-
mental risk to human health. Almaty ranks first
in the Republic of Kazakhstan for respiratory
and endocrine system diseases, blood diseases,
cancer and asthma, although there are no large
industrial facilities in the region.

To improve the air quality in the city, a set
of measures is needed, both from the government
and from residents. The main sources of air pol-
lution are emissions from heat and power plants,
road transport and the private sector.

The PMx fine dust measurement devices
(PM2.5, PM10) PMS5003, which are used in
the civil air quality monitoring network, in 2018
were included in the register of the state system
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for ensuring the uniformity of measurements.
These sensors are used in the largest civilian air
monitoring network in Kazakhstan: on the site
airkaz.org.

This type of equipment is also used by the
largest international project launched in China
“Air Quality Index”, which provides information
on the degree of air pollution in more than 80
countries with more than 10 thousand stations lo-
cated in 800 main cities ofthe world, in real time.

Conducting studies to assess the impact of
the environment on human health is an important
tool for demonstrating the need to take measures
to improve air quality and reduce the negative
impact of environmental factors.

Thus, it was decided to conduct a similar
study in the city of Nice (France). It is based on
data on air pollution in the region, obtained using
the AirPaca service [5], which provides sensor
readings in the public domain. The atmospheric
air was measured in 6 areas: Contes 2, Aeroport
de Nice, Nice Promenade des Anglais, Nice Ar-
son, Peillon, Nice Ouest Botanique. For informa-
tion about patients suffering from dyspnea, was
used the archive of the hospital Pasteur (Nice).
Dyspnea (shortness of breath) - a violation of the
frequency and depth of breathing, accompanied
by a feeling of lack of air.

For processing and storing the data used in
this study, an information analysis system was
developed using the Big Data approach, which
made it possible to increase the efficiency of data
analysis.

Big Data is information technologies for
processing various structured and unstructured
data of very large volumes in the context of con-
tinuous growth of data volumes and their dis-
tribution across numerous nodes of a computer
network [6].

IMPLEMENTATION AND

EXPERIMENTAL RESULTS

In statistical applications, data analysis can
be divided into descriptive statistics , analytical
data analysis (EDA), and supporting data anal-
ysis (CDA). Descriptive statistics is a summary
of statistics that quantitatively describes or sums
up a feature of information collection, while de-
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scriptive statistics in the mass noun sense is the
process of using and analyzing these statistics.
EDA focuses on discovering new features in the
data, while CDA focuses on confirming or fal-
sifying existing hypotheses . In this article, we
applied descriptive statistics because the data
contains a simple summary ofthe sample and the
observations made. Also since descriptive analy-
sis involves univariate analysis, where univariate
analysis includes a description ofthe distribution
of a single variable, including its Central trend
(including mean , median, and mode ) and vari-
ance (including the range and quartiles of the
dataset, as well as dissemination measures such
as variance and standard deviation). ).

For visual statistics, we used Google Colab-
oratory, which is not so long ago appeared cloud
service aimed at simplifying research in the field
of machine and deep learning. The advantages
of this service, you can get remote access to the
machine with a connected video card, and com-
pletely free of charge, which greatly simplifies
life when you have to train deep neural networks.

Data on air pollution are presented in the
form of a csv file, it has 11403 instances of the
training data.

In Figure 1, all 24 attributes have missing
values, 5 more than 50% of all data. In most cas-
es, NA means the absence ofthe subject described
by the attribute, for example, the absence of data
on certain days due to technical or other reasons.

As you can see in Figure 1, columns 15 and
17 do not have the largest data, and columns 2
and 6 have almost all values. It is also worth not-
ing that 100 percent of the filled data in this file
is not. Therefore, we have to remove all empty
cells, that is, get rid of hidden data. 11403 are
clean, cleared data.

In Figure 2, 3, 4 are presented in 3 types of
data distribution. The Grand total is the average
for each row. 2 used the figure ofthe Johnson dis-
tribution, in figure 3 used a normal distribution 4
log-normal distribution, where x-coordinate, the
values presented in pollutants. A on the coordi-
nate d represents the percentage of occurrence of
the relevant indicators.

Figure 1- Percentage ofmissing metrics in thefile
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Figure 2 - Johnson SU distribution

Figure 3 - Normal distribution

Figure 4 - Log Normal distribution

Johnson’s SU-distribution for a parameter
of a family of probability distributions was first
investigated by L. N. Johnson in 1949. Johnson
proposed it as a transformation of the normal dis-
tribution. [7]:
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Where z ~ J1/"(0, I).

The normal distribution of data is a pattern
of occurrence of its different values.

The lognormal distribution in probability
theory is a two-parameter family of absolutely
continuous distributions. If a random variable
has a lognormal distribution, its logarithm has a
normal distribution.

Itis obvious that Grand Total does not follow
a normal distribution, so it must be transformed
before regression can be performed. While the
log conversion works pretty well, Johnson’s un-
restricted distribution works best.

In Figure 5,6,7,8 at points 1, 2, 3, 4 that is,
at street intersections for points 1 - Seifullin -
Dulatov; 2 - Alfarabi - Markov; 3 - Abay-Tle-
ndiev; 4 - Gorky Park; values range from 0 to
750, where the x-coordinate is the value of air
pollution(PM2.5), the y-coordinate percentage
of the occurrence of values. As can be seen at
1-4 points, the percentage of occurrence of the
value of 40-2%, 50 -17.5% , 50 - about 2%, 50
-35%, respectively. It is worth noting that values
greater than 360 are available at point 2.you can
see that Grand Total does not follow the normal
distribution, so you must convert it before you
can perform the regression. While the log con-
version works pretty well, Johnson’s unrestricted
distribution works best.
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Figure 7-point 3 Figure 8 - point 4

In Figure 9,10,11,12 at points 5, 6, 7, 8 that
is at the intersection of point 5-Tolebi - Baiza-
kov; 6 - Rozybakiev - baykadamova; 7 - the Kok
Kainar; 8 - Ryskulov - Momyshuly; values range
from 0 to 600. Values greater than 300 are less
likely to occur. From these 4 points we can say
that values from 40-50 occur about 2%.

Figure 9 - point5 Figure 10 - point 6

Figure 11 - point 7 Figure 12 - point 8

In Figure 13, 14, 15, 16 at points 9, 10, 11,
12 that is, at street intersections for points 9 - Er-
mensay; 10 - Tulebaeva-Dzhambul; 11 - Askaro-
va; 12 - Kamenskoye plateau; values range from
0 to 400 maximum. But more than 200 isolated
cases. At point 12, mostly values between 10 and
45 occur above 3%.

Figure 13- point9 Figure 14 - point 10

Figure 15- point 11 Figure 16 - point 12

In Figure 17, 18, 19, 20 at points 13, 14, 15,
16 that is, at the intersection of streets for points
13 - Furmanova-Tashkent; 14 - Mamyr; 15 -
LCD “ASYL Arman”; 16 - Jean Kuat; Obviously
immediately catches the eye point 15, where the
value reaches as much as 10%.

Figure 17 - point 13 Figure 18 - point 14

Figure 19 - point 15 Figure 20 - point 16

297



BECTHUK KA3AXCTAHCKO-BPUTAHCKOIO TEXHNYECKOIO YHUBEPCUTETA, Ne3 (50), 2019

In Figure 21, 22, 23, 24 at the points 17, 18,
19, 20 that is, at intersections of streets, for points
17 - Baganashil; 18 - Kyrgauldy; 19 - a Military
camp; 20 - 8 - microdistrict Karasu; At the point
19 the percentage of occurrence of the values is
smallest than the other graphs.

Figure 21 - point 17 Figure 22 - point 18

Figure 23 - point19  Figure 24 - point 20

In Figure 25, 26, 27 at points 104, 105, 108
that is, at intersections of streets for points 104
- Satpayev-Lugansk; 105 - Abay; 108 - Zhanna
Kairat; At point 108 percent of occurrence of val-
ues the greatest than in other graphs.

Figure 25 - point 104 Figure 26 - 105
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Figure 27 - point 108

In Figure 28 the Grand Total graph is an av-
erage value indicator for all points. Here we can
see the average value between 10 to 50 meets
2%, and the from 50 to 80 meets at 5%.

Figure 28 - Grand Total

DISCUSSION OF RESULTS

Mass concentration of PM2.5 is a key pa-
rameter for assessing air quality and its threat
to human health. According to the norms of the
world health organization (who) the average an-
nual level of PM2.5 shall not exceed 10 |ig/m3
and the average daily level shall not exceed 25
Ag/m3.

Knowing the above standards and shown the
following indicators of the city of Almaty for the
last 2 years (2017(from 22 March)-2018-2019(to
25 March)) with the average, after the analysis
we can draw the following conclusion:

As we can see in Table 1 have shown in
every column number of values, mean value,
standard deviation, minimum value, maximum
value, each cell has 25, 50, 75 percent of the cor-
responding data.



Tabl

VHTEJIJIEKTYAJIbHbIE CUNCTEMBbI

e 1. The arithmetic mean, maximum and minimum values, standard deviation

count 639.000000
mean 71.210139
std 58.804719
min 7.000000
25% 30.350000
50% 47.000000
75% 92.100000
max  340.000000

2 3 4
670.000000 641.000000 518.000000
51.858561 54.578416  42.460478
54.739380 49.963944  45.358275
5.000000 6.000000 5.000000
20.000000 20.000000 15.000000
32.000000 37.000000 24.000000
72.000000 73.000000 50.000000
850.900000 304.000000 283.000000

Table 2. Mean values for every column

5 6 7 8 9 10
654.000000 669.000000 537.000000 472.000000 618.000000 325.000000
57.493547 47.461128 83.722718 51.139981 37.697744  68.394826
59.671261 42.403176  65.036166  51.922523 28.752380 66.959850
5.000000 3.600000 0.000000 7.000000 5.000000 0.000000
18.000000 20.000000 35.000000 19.000000 16.600000 22.000000
33.513649 30.267733 64.000000 27.000000 27.000000 41.000000
77.000000 61.448923 115.000000 69.000000 51.000000 90.000000
387.000000 292.000000 530.000000 331.000000 170.600000 380.000000

2) Point 7(Kok Kainar) with value 83.7

(729, 23)

1 : 71.21013873276992

2 51.85856141279108

3 54.5784159142277

4 : 42.46047823660232

5 57.493546891926606

6 47.461127920254135

7 83.72271849117314

8 51.139981386440645

9 : 37.697744085226546
10 : 68.394826476

11  : 39.033943278327

12 : 27.41208597187028
13 : 46.17060518731989
14 : 58.84347897166664
15 : 66.398498331875

16 : 85.5542956104753
17 : 31.728662420382157
18 : 42.476366717759994
19 : 54.98243131453536
200 : 64.44527031788395
104 s 48.203698908774186
105 s 67.01166209601377
108 109.48883671872834

From Table 2 we can conclude the follow-

3) Point 1(Seifullina - dulatova) with a value
of 71.2

And the more pure air are the points:

1) Point 12(Kamenskoye plateau) with a
value of 27.4

2) Point 17 (Baganashyl) with a value of
31.7

3) Point 9 (Ermensay) with a value of 37.6

CONCLUSION

The study provides a detailed analysis based
on Google *laboratory cloud services to identi-
fy deviations from the standard value of monitor-
ing climatic and environmental conditions. The
authors came to certain regularities, such as the
dependence on the time of year, weather and lo-
cation of certain industrial facilities near the ob-
served zone. It is also revealed that the concen-
tration of suspended particles in the air exceeds
the norm by 2 times most of the observed time
period, and the possible consequences of this are
considered. Ofthe 23 paragraphs, it was also de-
termined which were more polluted and which

ing: were less. The authors also came to the conclu-
The most air polluted points are: sion that in the winter months showed air pollu-
1) Point 108 (Jean Kairat) with a valueiffy revealed the highest rate than in the summer
109.4 months
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