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PDaKTbl 0 3ArpssHEeHUMU BoO3ayxa

Or 3arpsisHeHus Bo3gyxa
B MUPE KAXAbIA Yac
ymupaet 800 yenosek,

a KAXKAYIO MUHYTY - 13,

B KasaxcraHe ywep6

OT 3arps3HeHus Bo3ayxa
cocraensier 1,3 mnpp
aonnapos unu 0,9% BBI

CokpauieHre ypoBHs
KOHLEeHTPALUU TBepPAbIX
yacTuy, xoTs 6bl Ha 1 Mkr/m3
npuUBeaeT K eXXerogHowu
akoHoMuu B $57 MnH
éroaxeta Kasaxcraua.

Kaxabin 92 uz 10 niopen
AbILUMUT rPSA3HbIM BO3QYyXOM
B MUpe.

Kaxpbin TpeTtui
anMaTtuHewy 6oneer
pecnMpaTopHbIMU
3a6oneBaHuamu. Kaxpabiii
YeTBepPTbii — ACTMATHUK.

MNocnepcreus
3arpsisHEHHOro Bo3gyxa

- ACTMA, XPOHUYECKUMA
6pPOHXMUT, CepaAeYHO-
cocyaucTble 3a6oneBaHms,
XOBJ1, oHkonorus, pak
nerkux, anneprus,
npexpespeMeHHble poabl
y 6epeMeHHbIX, 60Nne3Hb
Anburenmepa

BepeMeHHbIe XeHLUHbI,
XXUBYLLME B PAMOHAX

C UHTEHCHUBHbIM AiBUXXEHUEM
TPAHCNOPTA, UMEIOT HA
22% 6onee BbICOKUMA PUCK
poXaeHus aeTteun

C HapyLleHueM PyHKLUUHU
Nerkux, YeM XEeHLUMUHbDI,
XUByLLME B MEHee
3arpsisHeHHbIX PAWOHAX.

UCTOYHMKMU:
FOHEN, 2019, BO3, 2018., https://pmj.bmj.com/content/76/901/683

Cratuctuka Munsgpasa Kasaxcrana., World bank, 2013




Bospgencreue
3arpsisHMTeneu sosfyxa
HOA 310POBbE YeNIoBeKd

8134 npexpaeBpeMeHHble CMepTH
B3pocnbix B rog ot PM 2.5 B nepuop
3a 2015-2017 ropa

8% Ha 100 000 niogen
Boi6opka B 21 ropop KasaxcraHa.

BenyLumMm npuumMHaMmn cMepTu 6binu:

Nwemunueckas 4080

6ones3Hb cepaua

NHcyneT 1613

NHPEeKUMN HUXKXHUX 662
ObIXATENbHbIX NyTEN

XpOoHUyeckas 434
O6CTPYKTUBHAOS
60ne3Hb Nerkmnx

Pak nerkunx 332

Uctounuk: Daulet Assanov, Valeryi Zapasnyi, Aiymgul Kerimray. (2021)
Air Quality and Industrial Emissions in the Cities of Kazakhstan.

Atmosphere 12:3

lonoeHas 6onb

TpeBoXHOCTb

PasppaxeHue rnas,
Hoca u ropna

Mpo6nemsl ¢ AbIXQHUEM

PasppaxeHus, ———
BOCMNANeHus
M uHeKuum

CeppeyHo-cocyaucTbie
sa6onesaHms

AcTMa U CHUXEHUe
$YHKLMM nerkmx

Pak nerkmx

XpoHuyeckas
O6CTPYKTUBHAS 60MEe3Hb
nerkux

BosgencTere HA NeYeHsb,
CeneseHKy U KpoBb

BosgeincTeme Ha
PEenpoayKTUBHYIO
cucrTemy

NCTOYHKK:
European Environment Agency
16.12.2020
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OCHOBHbIe UCTOYHUKMU 3arpA3HeHuUA
BO3A4yXa B r.Anmarhbl

TpaHcnopT

NKC
HapyweHue

PO3bl BETPOB

T™2U




OcHoOBHbIE 3arpsisHUTeNnu arMmochepHoro Bo3gyxa

Croikue opraHuyeckue

Jletyuue opranuyeckue sarpsisHuTenm (CO3)

OsoH (o6pasyeTca uz NOx u JIOC) coeaunenus (10C) + Boagencrere Ha penpoayKTUEHYIO
R

* Bocnanexue nerkux, '

PeCcnMPATOPHbIE 3a60NEeBAHMS S KneTOoK ﬂ”ﬁ;‘ §'°,fr,§°13,° °

(Hanpumep, acTMa, aMpusemal) e OPraHOB, S RO e CODRELLD
nNpexaeepeMeHHoe cTapeHue) P PA

-COCYANCTBIX,
PeCcnUpPaToOpPHbIX U
OHKONOTMYECKUX 3060NeBAHUN
Ammuak
» Pazppaxerve rnas n BepxHux
AbIXaTenNbHbIX NyTen
+ Oxorv u pyéLesaHue TKaHen
+ MNoBbILWEHHOE KPOBAHOE AABNEHUE

Okeugbl azora (NOx)

» POCT BOCMPUUMUYUBOCTHM K MHPEKUMSM
ObIXaTeNbHbIX NyTen

Oxkeupsl cepbl (SOx)

*bBonezHu nerkux u

OPraHOB AbIXOHUS

*[logkucneHue

oKpyxatoLien cpeasb!

Taxenbie MmeTannbl

(kaamuir, cemHew, pTyTb)

+ 3arpszHeHue NULLEeBbIX NPOLYKTOB
* [pexpespeMeHHas CMepTb

* BPOHXMT, NPUCTYMbI ACTMBI,
30601eBaHUA BePXHUX

M HUXHUX ObIXQTENbHbIX NyTen

In\

DHepreTuka TpaHcnopT

‘\



fopog AnAMaTbl BXOAUT B CMUCOK CaMblX
3arpA3HeHHbIX ropoaoB MMUpa

[ekabpb 2015 . CeHTAbpb 2017 T.



[eorpaduyeckoe nonoxkeHue r. Aamarbl

TemnepaTypHble MHBepCUM Bo3ayXa

Cool air
Cool air Warm inversion layer
Warm air Cool air

NORMAL PATTERN




Cmor,

* Smog — coveTaHue ot “‘smoke” n “fog”

* Bnepsble TEPMUH ¢

AOKTOpPOM I'EI_-J_ T : \ | )v. y
ObIM» Ha 3ace/ AKOHTL @‘“ > 4 HOLO: '_
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B 1952 rogy us-3a
PEe3KOro Xonoad XXutenu
JloHaoOHAQ cXxuranu gns
OTOnJIeHUs 6onbLue
HEeKAYeCTBEHHOro yris, @
4eM 06bIYHO

K yueMy 3aTto npuseno?




'rymaH 2 BCIO ué'ropmo

4 Tbic cMepTen u 100 Thic
306051eBLUUX U3-3a cMora
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3AaKOH

«O yncTom Bosgyxe»
— PEeBOIIOLMUOHHOE
peLweHue n BaXKHbIN
3aTan B gene 3awuThbl
OKpYyXaioLieu cpenbl




PM, , particles
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OCHOBHbIe 3arpA3HUTEeNn BO3AyXa
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Bce, UTO HY)XHO 3HATH
o yactuuax PM2.5
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YacTuubl HAOCTONBKO
Menkue u nerkme, 4Yto
OONroe BPEMS BUTAKOT
B HOLLEM BO3QyXe
nepepn TeM, KAk yrnacTb
HQ 3eMO

PM 2.5

2,5 MKM

Yenoseyeckun
BOJIOC

70 MKM

e, TINsxHBIN Necok
90 MkM

\—



Yactuubl PM2.5
Mo NOJZIOYKAM

CynbdaThl
MUKPOOPIrAHM3MbI
Anneprexsol
MeTansnbl
Monuumknuyeckme HuTpaThl
apoMaTuyeckume

yrnesogopos! (MAY)



Kak yactuupbl
nonagaloT
B atMocdepy?

MpoussoacTBO —
LUeMeHT, KepaMUKa,
Knpnuny

CrpoutenbcTeo

Cxuraxue
TBEpPAbIX BULOB
TOMNUBA —
yronb, 6ypbii
yrosnb, HedTb

Ho6bivya nonesHbix
UCKOMaeMbix

TpaHcnopTt

Spo3una AOPOXHOro
NOKPBITUS U CTUPOHUE
TOPMO3HbIX KONIOAOK M LUMH

Spo3unsa nousbl
B 3ACYLUIUBBIX PANOHAX
M OpraHu4yeckme ucnapeHus

TBeppable YacTULbl
PM2.5 u PM10

OcHoOBHbIE

')

MCTOHUHUKMHU

-

MpoMbilwneHHoOCTb TpaHcnopT

® KUPIMn4YHble, e Ou3enbHbIM OBUrQTENb

HedTenepepadaTbl-

BAKOLLME, LIEMEHTHbIE, ® U3HOC LLMH
MeTannypruyeckue

30BOapl o TYPOYNEeHTHOCTb

BO34YyXa
® INEKTPOCTAHLMN HA

HedTH, rase unu yrne

Bpen ana yenoseka: PM2.5 MoryT HeratmeHoO
NOBNUATL HA Nerkue n cepaue”
PM10 MoryT pasgpaxaTb riasa, HOC U ropso



wm HARVARD TH.CHAN

SCHOOL OF PUBLIC HEALTH
YpoBeHb 3arpsisHeHUs = tpumamTcun commee
BO3AYyXQ U BiMsHUe
Ha COVID-19

NccnepoBaHue, npoBegeHHoe
Ffapeapackum yHusepcutetom (CLLA),
YKQO3bIBAET HO MNOBbLILLUEHHYIO CMEPTHOCTb
nauneHToB COVID-19, oco6eHHO BXOaSLLMX
B rPYynmnbl PUCKA , B PANOHAX C BbICOKM
YPOBHEM 3Arpsa3HeHus BO3ayxa.

YeM 605bLUe B BO3yXe B3BELLUEHHbIX
TBEPObIX YACTULL, TEM BbILLE YPOBEHb
cmepTHocTh ot COVID-19.

Coronﬂw ruS




HaseMHbI 030H — O,

OCHOBHbI@ UCTOUYHUKM

l 1

Okeugpbl aszora — NOx JleTtyumne opraHuyeckue
® CXWUraHue yrs, e aer

6EeH3MHA U Macna ® CKUraHMe 6eH3nHQ,

B OBTOMOOGUIAX, AOMAX, OPEBECHOro TONNMBA

HO NP OMBbILLNEHHbIX B XW/bIX OOMAX

NPEeanpPUATUAX e 0O6bIYA HEPTU K ra3A

7

Sl S NCNAPEHUE XNOKOro

TONNBA U
pacTBopUTENEmn

Bpepn ansa yenoBeka: KALLESb, pA3apaxeHue
ropna, yxyalweHue 6pOoHXUTA, aMPU3EMBbI U ACTMBI,
BOCMANIEHUE NErkmux



MoHookcup yrnepoga — CO

O6pasyeTcs n3-3a
HEeMNOSTHOrO CropPAHMUS
6EH31HA, NPUPOOHOro rasaq,
HePTH, yrng 1 OpeBeCUHbI

OCHOBHOM UCTOYHMUK

* OBTOMOGUSIbHbBIE BbIGPOCHI

Bpepn ana yenoseka: ronoBHAS 6071k,
FONOBOKPYXEHUE, PBOTA U TOLLHOTA, NOBbLILLAETCS
PUCK CepaeUHbIX 30601EBAHUM



Okecugbl cepbl — SO,

Boigensercs nen CKUraHn
cepocoepXalmx MaTepmnanos: yrn4d,
He(bTVI, An3esSIbHOIro Toruimea

OCHOBHbI@ UCTOUYHUKMU
® ONEeKTPOCTAHLMA

e [lpeonpusatns no
nepepadoTke u
NIAaBKE METANNOB

* TpaHCnopT
ONEKTPOCTAHLLUM
HO HedTH, rase unu yrne

Bpen ansg yenoBeka: PA3PAXAET KOXY U
CNU3UCTbIE O60NOYKU MA3, HOCA, FOPNIA U NErkux,
MOXET BbI3BATb 60S1b MPU MYGOKOM BOOXE, KALLEb
N 3ATPYOHEHHOE ObIXaHUe



Oduokcup aszota — NO,

Boigensaercs Mpeun CKUTAHUWM YII4, Heq)Tl/I n rasa

OCHOBHbI® UCTOUYHUKMU

e BbIxnonHble rasbl
ABTOMOHUNS

o [lepepaboTka 6eH3nHA
M METANNOB

e YrosnbHble
ANEKTPOCTAHLUM

e [lnweBad
NPOMBbILLUIEHHOCTb

Bpepn ana yenoseka: MOXET BbI3BAThL TAKMKE
NPOG6NEMBI, KOK CBUCTSLLEE ObIXOHUE, KALLEND,
NPOCTYAA, IPUMM U BPOHXUT



3auyem Hy>XeH MOHUTOPUHT?

MOHUTOPUHT?
HabnogeHue 3a OLEHKa BblABNEHWE TEHAEHLN NPOrHo3

KayeCTBOM BO3/yXa n3IMmeHeHnA COCTOAHUA BO34YyXa



KTo npoBoAUT MOHUTOPUHT?

Airkz
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KTo moHuToput?

B Bo3ayxe r.Anmatbl 0OHapy*KeHo
/ 6onee1100 N0C

2 joc ¢, bewson, tonyon, 5TMN6EH30N, 0-KCUAOoAN,
Q woc) = MAY
© nay @

!

BeH30n — KaHueporeH 1 rpynnbl onacHOCTH

MeToanKu aHanmn3a TpygoemKkue m
10porocrosLLue



Xpomatorpamma obpasua Bo3gyxa r. Aaimarbl

Abundance

TIC: P19.D\data.ms
280000/

ApomaTunyeckue yrnesogopoabil
260000
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Simple and accurate quantification of BTEX in ambient air by SPME @ms,m
and GC-MS

Nassiba Baimatova®, Bulat Kenessov **, Jacek A. Koziel °, Lars Carlsen, Marat Bektassov®,
Olga P. Demyanenko *

% ALfarabi Kazakh Natinal Universey, Focuky of Chemistry and Chermical Ergineering. Genter of Methods o Rescarch and Anabysis
Abmaty Kazakstan

"lowa State University, Department of Agricultural and Blosystems Engineering Ames, IA 50011, USA

© Awareness Center, Trekroner, DK-4000 Roskide, Denmark

ARTICLE INFO ABSTRACT
rick history: Berzene, toluene, ethy ber d xylenes (BTEX) comp: the most ubi d hazardous
Received 6 January 2016 fambi pol Application of standard

Received in revised form of BTEX is limited by the complexity of sampling and sample preparation equipment, and budget re-

12 March 2016
Accepted 15 M.
Available online 16 March 2016

quirements. Methods based on SPME represent simpler alternative, but stll require complex calibration
procedures. The objective of this research was to develop a simpler, low-budget, and accurate method for
STEX in ambient air based on SPME and GC-MS. Standard 20-mL headspace vials were
Keywords: used for field air sampling and calibration. To avoid challenges with obtaining and working with ‘zero"
Solid-phase microextraction air, slope factors of extemal standard calibration were determined using standard addition and in-
herently polluted lab ai. Fo . differences betwe of
calbration plots btainec wing ab and outdoor it were below 1. POMS fibr provided hghe pre-
cision during calibration while the use of Carboxen/PDMS fiber resulted in lower detection limits for
benzene and toluene. To provide sufficient accuracy, the use of 20 mL vials requires triplicate sampling
and analysis. The method was successfully applied for analysis of 108 ambient air samples from Almaty,
Kazakhstan. Averag benzene, toluene, and o-xylene were 53,57, 11 and
14 g m >, respectively. The developed method can be moified for further quantification of a wider

range of volatile organic compounds in air. In addition, the new method is amenable o automation.
© 2016 Elsevier BV. All rights reserved.

Ge-
Standard addtion
BIEX

Ambient air pollution
A analysis




KoHueHTpauuu BTIK B pa3Hbix ropogax, mapt 2018
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KoHueHTpauuun 6eH30na B mupe
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KoHueHTpauuun 6eH30na B mupe
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Hopmbl KOHLUEHTpaUunu 3arpasHmuTenen

3arpasHuTernb Hopma EC Hopma CHI
B3BelUeHHble YacTuubl 25 mkr/u® (24 1)
PM2.5 110 mkr/m3 (1 rop) 160 mkr/m3 (Makc. pas)
PM16 50 Mkr/m3 (24 u) 35 MKr/M3 (24 4)
20 mxkr/m3 (1 ron)
NO 200 mkr/m3 (1 vac) 40 Mkr/m3 (24 4)
2 40 mkr/m3 (1 ron) 200 mkr/m3 (makc. pa3s)
100 mKr/m3 (24 y)
3
benson > Mkr/w® (1 1op) 300 mkr/m3 (makc. pas)
30 MKr/m3 (24 4)
3
O30k 100 mkr/w (8 1) 160 mkr/m3 (Makc. pas)
BeH3o[a]nupeH 1 Hr/m3 (1 rop) 1 Hr/m3 (24 y)




Air Quality Index (MHAaeKkc KauecTBa Bo3Aayxa)

NHpekc KadecTtBa Bo3ayxa (AQl) co3paH ana exxeHEBHOrO MOHUTOPUHIA U OTYETHOCTU O
KayecTBe BO34yXa, a TakKke Aana WHOOPMUPOBAHUA IOAEN O €ro BO3MOXKHOM
BO34E€MNCTBMUM HaA 340POBbE.

n [QA 1r Kauecrso Bosayxa B Mupe Coobuwectso ToBapbl Pewenus Hosoctu
ST T HNHpexkc kauecTBa Bo3gyxa (MKB = AQI) 3HaueHUus
Jle YDOBEHb 3arpAsHEHUS Almaty, US Embassy AQI: Almaty, US Embassy Real-time Ai <
=Y AQ i [@TIOJTKOTATTIE
upefedien
Bpeatio ans 6 /66 6:00
1 CeroagHa YR3BMMBIX ] pynn 125 AQI CLWA = y660Ta
2 Nepeomarickoe - Cuﬂcanaz‘iSh?}xxzdi‘:Ba - . [ ;3.'.ir Max
& : - BocKpeceHbe, OkT. 18 ~ Cpeane 60 AQICLIA  ¢~+) — i T= I ‘I 152
3 H)'Q'C}D’WEH - ‘Weather Information
noHezenbHuK, okT. 19 - Cpeane 54 AQICWA ¢7)
4 Kaparanaa Temp. 2
5 Ycrb-Kameroropek BTOPHUK, OKT. 20 Cpeane 53 AQICWA ¢==) Pressure 1020 10201027
e > e - M.l - -
AueicY cpeaa, okT. 21 Cpepne S7AQICWA {=r) | | [EJ
P S L R SRR “ Wind 1 0 3
RECIRRS M F g
yeTeepr, OKT. 22 Xopowo 45 AQI CLUA \ =
&/

MWPOBOW PEUTUHT AQI -
NATHULAE, OKT. 23 Cpeane 53 AQICWA {7}

https://agicn.org/here/ru/#!gl!43.240719899999995!76.8563664

https://www.iqair.com/ru/kazakhstan/almaty-galasy/almaty



Air Quality Index (Maaekc kayecTBa BO31yXa)

AQI ncnonb3yrT rocyaapCcTBEHHbIE OPraHbl MHOTUX APYIrMX CTPaH AnA UHGOPMUPOBAHMS
HaceneHmnA O TEKYLLLEM UM NPOrHO3UPYEMOM 3arpA3HEeHUU BO3ayXa. B pa3HbIX CTpaHax
3TOT MHAEKC PAaCCYMNTBLIBAETCA NO CBOMM HOPMATMBAM U Yalle BCEro BKAOYaAET 6 OCHOBHbIX
3arpasHuTenen sosgyxa (CO, NO,, SO,, O3, PM, 5, PMg)

Daily AQI Values of

Color Levels of Concern Index Description of Air Quality

Yellow Moderate 51t0 100  Air quality is acceptable. However, there may be a risk for some people, particularly those who are unusually
sensitive to air pollution.

Unhealthy for Sensitive | 101 to 150 | Members of sensitive groups may experience heaith effects. The general public is less likely to be affected.
Groups
15110 200 | Some members of the general public may experience health effects; members of sensitive groups may
experience more serious health effects.

T E T e ——

m Health warning of emergency conditions: everyone is more likely to be affected.
higher

’ Qualitative name | Index or sub-index  Pollutant (hourly) concentration in pg/m?
NO, | PM;; =~ O; | PM,(optional)

Very low 0-50 0-25 0-60 0-15
Low 25-50 50-100 | 25-50 60-120 15-30

Medium 50-75 100-200 | 50-90 | 120-180 30-55
High 200-400 | 90-180 | 180240 55-110
Very high =400 | >180 | =240 >110




Kak a1 Mmory
NMOMOUYb

B OUULLEHUN
BO3AQyXO
AnMaThbl?



YTO MNMOYNTATD
Ob 3KOJ10Tin?




IIpuioxenue Airvision

NS

AirVision

O6uocTaoHHMI dona AirVision kz

\ Xopouio

Mokasatenu MoapoGree

46 14 14
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AQl PM2.5 PM’

XOPOLLO XOPOLLIO XOPO

6,9 pg/m’ 6,9 pg/m’ 6,9
|'|0I'Op,a Moropa Ha Hegeno

B AnmMartbl

A

asHas Kapta Cratuctuka Ewe



He cxuranTte nucrey

Jlyywe ucnonbsyunTte
ee A1 KOMnocTta

He cxurauTe Mycop.
CxuraHue mycopa

BO AOBOPAX YHACTHbIX
JOMOB He TOJIbKO

Bboi6pacbiBaiTe

Mycop
pernaMeHTupyeTcs
30KOHOM, HO 1 OMNMACHO B CneuuanbHble MecTq,
015 HALLIEro 300P0BbS -
N COCTOSIHUS BO3QYyXA. copTupyurte

U oTAABAUTE

HO NnepepaboTKy



Ucnonb3ynre
O6LEeCTBEHHbIN
TPAHCMNOPT:

4YeM pexe Bbl MOSb3YETECH JINYHBIM
ABTOMOOWUIIEM, TEM MEHbLLE NPOAYKTOB
ropeHus nonageTt B atmocohepy.

K TOMy Xe Bbl MOCMOCOO6CTBYETE
YMEHbLLEHNIO MPOBOK.

Bonblie rynanre
NMeLKOM Unm
Ucnonb3yuTte
O6LEeCTBEHHbIN
TPAHCNOPT

Bbi6upaiTe aKonormyeckm
YUCTbl€ BUAbI JIMHHOIO
TpaHcnopTa

Benocunepg

AnekTpocaMokar

AnekTpoMo6unb



MokynaiiTte Bewum,
CAEenaHHblIe U3
nepepaéoTaHHbIX
MATepUuanoB:

3TO MO3BOSIUT CHU3UTb
NOTPEGHOCTH B HOBOM Chlpbe
015 MPOU3BOACTBA HOBbIX
npeamMeToB.

Monb3yinTech
AKKYMYNSITOPAMu:

eXerofgHo rnokynaercs
MUNNMAPObl 6ATAPEEK,

U nnLb 30% M3 HUX COCKOTCS
HO MYHKTbI YTUIU3ALLIAN.
AKKYMYNAaTOPbI HE TOJbKO
YMEHbLLIAT KOIMYECTBO
OMACHOro Mycopd, HO

M CYLLIECTBEHHO COKOHOMSAT
BAOLL 6IOOXET.

Mo BO3MOXHOCTH
3KOHOMbTE CBeT

U nepexopure
HQ perynupyemyio
nogauy Tenna

Tak sHeprus He
Bbipa6éaTbiBaETCH
B NYCTYIO

BoiknoyauTe cBeT:

He CTOUT OePXdATb CBET
N aneKTpudeckme npmuéopsi
BKJTIOYEHHbIMU, ECITU B 3TOM
HeT HeobxoauMocTu. Yem
60sblLLIE SEKTPOIHEPIrNMU
Bbl TPATUTE, TEM 60JIbLLIE
3arpssHaeTe Bo3ayxX.
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