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Hava Kirleticileri ve

Kirleticiler NMVOC | CO CO, |CH, Agir Benzen
Etkiler metaller

Yer seviyesi Ozonu

Asidifikasyon
Otrofikasyon

Kentsel hava kalitesi
Toprak kirliligi

Gorus seviyesinde azalma
Aerosol olusumu

Sera etkisinin kuvvetlenmesi
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High systolic blood pressure -

Tobacco -

Dietary risks -

Air pollution [N 6.67 million

High fasting plasma glucose -
High body-mass index -

High LDL -

Kidney dysfunction -
Malnutrition -

Alcohol use -

2 4 6 8 10
Total number of deaths (millions) in 2019

https://www.stateofglobalair.org/health
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| maruziyete aMtkller

» GUnlik mortalite

» Solunum ve kardiyovaskiiler hastane basvurulari

» Solunum ve kardiyovaskiler acil servis ziyaretleri

» Solunum ve kardiyovaskdler birinci basamak bakim ziyaretleri
» Solunum ve kardiyovaskdler ilaglarin kullanimi

» Kisith etkinlik gtinleri

> |s devamsizhig

» Okul devamsizhigi

» Akut semptomlar (hirilti, 6kstriik, balgam tretimi, solunum yolu
enfeksiyonlari)

» Fizyolojik degisiklikler (6rn. akciger fonksiyonu)

Klsa surel




Uzun sureli maruziyete a{ ‘He |!‘!etkile'-

» Kardiyovaskiler ve solunum yolu hastaligina bagl 6lim orani

» Kronik solunum yolu hastaligi insidansi ve prevalansi (astim,
KOAH, kronik patolojik degisiklikler)

» Fizyolojik fonksiyonlarda kronik degisiklikler

» Akciger kanseri
» Kronik kardiyovaskdiler hastalik

» Rahim ici biylime kisitlamasi (donemde diisik dogum agirligi,
rahim ici buyume geriligi, gebelik yasina gore kiiclik)



Hava kirliliginin saghga etkileri
Hava kirleticilerin insan sagh@ina ciddi etkisi olabilir. Cocuklar ve yashlar 6zellikle riskli gruptadir.

56z, burun ve bogaz kasintisi
Solunum sorunlan [O., PM, NO,, SO, BaP)

Bas agnisi ve anksiyete (SO, ) ;

Maerkezi sinir sistemi Uzerine etkiler
(PM]

Solunum sistemine etkileri: irtasyon,
inflamasyon ve enfeksiyonlar
Astim ve akciger islevinin azalmasi
Kronik obstruktif pulmoner hastalk (PM)
Akciger kansen [PM, BaP)
Kardiyovaskiler
hastaliklar
(PM. 0, S0.)

Karaciger, dalak ve kan
uzerindeki etkiler [NO. ]

Ureme sistemi Uzerine
etkiler (PM)
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Table Al1.1 Quantified impacts for the major regional pollutants

Burden Effect

Human exposure to PM, . Chronic effects on:

Mortality
Adults over 30 years
Infants

Morbidity
Bronchitis

Acute effects on:

Morbidity
Respiratory hospital admissions
Cardiac hospital admissions
Consultations with primary care physicians
Restricted activity days
Use of respiratory medication
Symptom days

Human exposure to ozone Acute effects on:
Mortality
Morbidity
Respiratory hospital admissions
Minor restricted activity days
Use of respiratory medication
Symptom days

Exposure of crops to ozone Yield loss for:
barley, cotton, fruit, grape, hops, millet, maize, oats, olive, potato, pulses,
rapeseed, rice, rye, seed cotton, soybean, sugar beet, sunflower seed, tobacco,
wheat

SO, effects on utilitarian buildings Degradation of stone and metalwork, particularly zinc, galvanised steel



"Pyramic

Magnitude of impacts

:
of health effects a

A “Pyramid of Effects” from Air Pollution

>90% of monetized
benefits

Thousands
ER visits,
Hospital
admissions,
Heart attacks
Tens of
Thousands School
absences, Lost work
days
Respiratory symptoms,
Millions

Asthma attacks

Proportion of population affected
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SOURCES OF
AIRBORNE > INDICATOR IN PERSONAL > DOSE TO > HUMAN
PARTICULATE MATTER AMBIENT EXPOSURE TARGET HEALTH
(OUTDOOR) AIR (e.g. TISSUES RESPONSE
OR GASEOUS A A A
PRECURSOR ‘ MASS
EMISSIONS CONCENTRATION)
Meghgnfsms detsfrmfning Human time-activity Deposition Mechanisms of
emissions, chemical patterns, Indoor (or clearance,
: ) . . : : damage and
transformation (including microenvironmental) retention and ,
: : . ” repair
formation of secondary sources and sinks of disposition of
particles from gaseous particulate matter particulate matter
precursors), and transport presented to an
in air individual

FIG. 1. NRC five-stage framework for integrating particulate matter research (NRC, 1998).

Jowrnal of Toxicology and Environmental Health, Part A, 70: 227-242, 2007
Capyright ©@ Taylor & Francis Group, LLC @ Taylor & Francis
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Health Effects Associated With Exposure to Ambient Air Pollution

Jonathan Samet
Department of Epidemiology, Johns Hopkins Bloomberg School of Public Health, Baltimore, Maryland, USA

Daniel Krewski
McLaughlin Centre for Population Health Risk Assessment, University of Ottawa, Ottawa, Ontario, Canada

https://www.tandfonline.com/doi/full/10.1080/15287390600884644
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PM Kirliliginin Etlk*l el'r—l | I -

Saghk Etkileri » Hayvanlardaki etkileri insanlara
> Solunum sistemi benzer...

> Dolasim sistemi » Bitkilere etkiler

» Beyin ve sinir sistemi > Ekosisteme etkileri

> Dusuk kiloda dogum > Radyasyon akisi — Iklim degisikligi
> Obezite » Yapilara etkileri

» Metabolik sendrom » GOrus seviyesine etkileri

» Enerji sistemlerine etkileri
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Godish, T., Air Quality, 4™ ed., CRC Press, U.S.A., 2004
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Health impacts o

Particulate matter health impact

!
v v v v

Premature death Hospital admission| | Emergency room visit Asthma attack

v v v v v

Chronic bronchitiy | Cancer | [Cardiovascular Disease| [Diabetes| |Restricted activity

https://www.sciencedirect.com/science/article/abs/pii/S0160412014002992
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o 9,° — Stroke
@ Q @ L B Depression
L — Brain tumors
PM; s - JV;? Alzheimer’s disease
H Intracranial atherosclerosis

Asthma
Lung cancer
Lung fibrosis :
Microflora disorder * Myocardial edema

Lower respiratory infection

Liver cancer
Liver fibrosis -
Non-alcoholic fatty liver

Kidney fibrosis

» Myocardial fibrosis
Cardiac hypertrophy
Cardiac systolic dysfunction

Chemosphere 323 (2023) 138181

Contents lists available at ScienceDirect

Chemosphere
Chemosphere
Eiselles
ELSEVIER journal homepage: www.elsevier.com/locate/chemosphere
Overview of PM; 5 and health outcomes: Focusing on components, sources, | &

and pollutant mixture co-exposure

Nan Nan®, Zhipeng Yan®, Yaru Zhang®, Rui Chen™"", Guohua Qin™ ', Nan Sang"

Mesangial expansion

Kidney parenchyma cancer

Fig. 1. Human health outcomes of PM, 5 exposure.

https://www.sciencedirect.com/science/article/abs/pii/S0045653523004484
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Environmental Toxicology and Pharmacology 4 (1997) 331-338

Ambient particulate matter and respiratory and cardiovascular illness
in adults: particle-borne transition metals and the heart—lung axis'-

Robert S. Chapman **, William P. Watkinson ®, Kevin L. Dreher °, Daniel L. Costa ®

https://www.sciencedirect.com/science/article/abs/pii/S138266899710031X
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Environment International 94 (2016) 591-599

Contents lists available at ScienceDirect

Environment International

journal homepage: www.elsevier.com/locate/envint

Particulate matter and early childhood body weight @mssm

Eunjeong Kim ?, Hyesook Park ®, Eun Ae Park ¢, Yun-Chul Hong ¢, Mina Ha ¢, Hwan-Cheol Kim !, Eun-Hee Ha &*

https://www.sciencedirect.com/science/article/abs/pii/S0160412016302392
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The FASEB Journal article fj.201500142. Published online February 18, 2016.

THE

E&SEBJDURN#L * RESEARCH + www fasebj.org

Chronic exposure to air pollution particles increases the
risk of obesity and metabolic syndrome: findings from a
natural experiment in Beijing

Yongjie Wei,*" Junfeng (Jim) Zhang,**"' Zhigang Li," Andrew Gow," Kian Fan Chung,' Min Hu,*
Zhongsheng Sun,” Limin Zeng,* Tong Zhu,* Guang Jia,** Xiaoqian Lif Marlyn Duarte,* and Xiaoyan T.=mg’*’1

https://faseb.onlinelibrary.wiley.com/doi/abs/10.1096/fj.201500142
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Hava Kirliliginin Maliyeti *
» Dlnya Bankasi, hava kirliliginin neden

oldugu saglik hasarlarinin kiresel
ekonomik etkisinin her yil 8,1 trilyon dolar

v . . ’ ." .F"’?\-
oldugunu tahmin ediyor. LI
. . . . 2 The Global Health
» Bu miktar, kiresel GSYIH'nin %6,1'ine denk . Cost of PM,  Air Pollution
geliyor. & A Case for Action Bevond 2021

» https://openknowledge.worldbank.org/en
tities/publication/c96eel144-4a4b-5164-
ad79-74c051179¢eee
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Terrestrial TM geochemical cycles with aerosols
46 Cloud interaction processes

Scattering \ 'o’/b Long-range TRANSPORT .
§ 8 . ——  * "
Atmospheric Particulates (PMs, Aerosols) " '.. . g--." e
TSP, P”“’:zr’"” UFP Lo Phot ‘ Deposition
Comene .t PM adsorption “ ;:;’;"'“f

TM absorption
Foliar

Stomatal uptake

sz« SOURCE

<IOUN ranra r Sumww

Traffic

e Industry
resscsne Trace Metals (TMs) .

Pb) Cd’ Hgv AS, crt etc. . Road

Wet
DEPOSITION

Dry

Removal

; —

' ﬁgtural fo
Urban Rural Remote mountain

1. 1. Atmospheric PMs and associated TMs participating the terrestrial biogeochemical cycle of TMs in various soil-plant systems, including urban soil-tree, agricultural soil-crops,
d remote mountain soil-forest systems.

https://www.sciencedirect.com/science/article/abs/pii/S0269749119319864
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CaCO3 k)t HZSO4 (aq) = CaSO4 k)t COZ (g) + HZO (s)






Zonguldak, Turkiye

(PMy4 =190 pg/m?3) (PM,, =69 ug/md)
17 Mart 2014 - 17:44 18 Mart 2014 - 08:40



Ozone effects on plants in natural ecosystems Grulke & Heath

Fig. 1. Examples of no to extreme O3 exposure effects in primary cotton leaves. (A) No exposure; (

) 15-min exposure to 1200 nl Oz-1~"; (C) 15-min exposure
to 2400 nl O5-1~". Arrows in (B) indicate leaf margin ‘burn’ while arrow in (C) indicates lack of necrosis near the vein. Note the irregularity of the chlorosis in (B)
and necrosis in (C) (photograph by D.A. Grantz).

Plant Biology ISSN 1435-8603

REVIEW ARTICLE

Ozone effects on plants in natural ecosystems
N. E. Grulke' (® & R. L. Heath?

https://onlinelibrary.wiley.com/doi/abs/10.1111/plb.12971
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Renewable and Sustainable Energy Reviews 22 (2013) 698-733

Contents lists available at SciVerse ScienceDirect

Renewable and Sustainable Energy Reviews

journal homepage: www.elsevier.com/locate/rser

A comprehensive review of the impact of dust on the use of solar energy:
History, investigations, results, literature, and mitigation approaches

Travis Sarver?, Ali Al-Qaraghuli®, Lawrence L. Kazmerski >*

https://www.sciencedirect.com/science/article/abs/pii/S136403211300021X
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