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In 1985 a fost identificata
o gaura uriasa si in crestere in stratul de ozon al planetei



Chlorofluorocarburile

Erau utilizate in anii ‘80 pentru

• refrigerare

• aerosoli propelanti



Atunci Margaret Thatcher a actionat spectaculos
impreuna cu Ronald Reagan



In numai 2 ani Protocolul de la Montreal a fost semnat

1987

• a eliminat productia si utilizarea chlorofluorocarburile -urilor



Un esec al liederilor mondiali atunci ar fi fost catastrofal



O provocare similara ne sta in fata acum



Un val urias si in crestere de gaze cu efect de sera

POLUARE- SCHIMBARI CLIMATICE 



Catastrofele naturale s-au triplat incepand cu anii ‘60 

1. http://www.who.int/en/news-room/fact-sheets/detail/climate-change-and-health
2. Hopkinson NS, et al. Climate change and lung health: the challenge for a new presidentThorax April 2017 Vol 72 No 4

http://www.who.int/en/news-room/fact-sheets/detail/climate-change-and-health


https://www.google.ro/search?biw=1396&bih=641&tbm=isch&sa=1&ei=X-_TW52bGozprgTyj5zABg&q=Extreme+heat+causes+more+death+each+year+than+hurrucane

Shimbarile climatice si inclazirea globala
cauzeaza mai multe decese anual

decat traznetele,tornadele,cutremurele si inundatiile laolalta



Schimbarile climatice

1. http://www.who.int/en/news-room/fact-sheets/detail/climate-change-and-health
2. Hopkinson NS, et al. Climate change and lung health: the challenge for a new presidentThorax April 2017 Vol 72 No 4

http://www.who.int/en/news-room/fact-sheets/detail/climate-change-and-health


• nivelurile marii sunt in crestere

• ghetarii se topesc

• modelul de precipitatii se schimba. 

1. http://www.who.int/en/news-room/fact-sheets/detail/climate-change-and-health
2. Hopkinson NS, et al. Climate change and lung health: the challenge for a new presidentThorax April 2017 Vol 72 No 4

http://www.who.int/en/news-room/fact-sheets/detail/climate-change-and-health


Din 1850 fiecare din ultimul deceniu

• a fost mai cald decat oricare din deceniile anterioare

Schimbarile climatice

1. http://www.who.int/en/news-room/fact-sheets/detail/climate-change-and-health
2. Hopkinson NS, et al. Climate change and lung health: the challenge for a new presidentThorax April 2017 Vol 72 No 4

http://www.who.int/en/news-room/fact-sheets/detail/climate-change-and-health


Australia 
2020

Catastrofa 
naturala

de proportii 
unice 

ca amploare



Dezastru fara precedent in Australia

1,25 miliarde animale ucise



Schimbarile climatice au impact direct asupra sanatatii

asupra plamanului in particular



Afecteaza

• aerul curat

• apa potabila

• hrana suficienta

• locuintele

1. http://www.who.int/en/news-room/fact-sheets/detail/climate-change-and-health
2. Hopkinson NS, et al. Climate change and lung health: the challenge for a new presidentThorax April 2017 Vol 72 No 4

Incalzirea globala - efecte generale asupra sanatatii

http://www.who.int/en/news-room/fact-sheets/detail/climate-change-and-health


Caldura extrema
contribuie la decese

Mortalitatea este mai mare pentru

• bolile respiratorii si cardiovasculare

• pacientii spitalizati

1. http://www.who.int/en/news-room/fact-sheets/detail/climate-change-and-health
2. Hopkinson NS, et al. Climate change and lung health: the challenge for a new presidentThorax April 2017 Vol 72 No 4

http://www.who.int/en/news-room/fact-sheets/detail/climate-change-and-health


Cresterea continua a temperaturilor

• va conduce la  cresterea poverii astmului

Polenurile si alti aeroalergeni
sunt in cantitati mai mari
in conditii de caldura extrema

1. http://www.who.int/en/news-room/fact-sheets/detail/climate-change-and-health
2. Hopkinson NS, et al. Climate change and lung health: the challenge for a new presidentThorax April 2017 Vol 72 No 4

http://www.who.int/en/news-room/fact-sheets/detail/climate-change-and-health


↑ temperaturilor
↑ particulelor de materie poluanta

↑ incidentei si severitatii

• astmului, rinosinuzitei

• BPOC-ului

• infectiilor de tract respirator

• CANCERUL PULMONAR !

1. http://www.who.int/en/news-room/fact-sheets/detail/climate-change-and-health
2. Hopkinson NS, et al. Climate change and lung health: the challenge for a new presidentThorax April 2017 Vol 72 No 4

http://www.who.int/en/news-room/fact-sheets/detail/climate-change-and-health


↑↑ 

• degradarea culturilor

• foametea

1. http://www.who.int/en/news-room/fact-sheets/detail/climate-change-and-health
2. Hopkinson NS, et al. Climate change and lung health: the challenge for a new presidentThorax April 2017 Vol 72 No 4

Inundatii, valuri de caldura

http://www.who.int/en/news-room/fact-sheets/detail/climate-change-and-health


La sfarsitul secolului al XXI-lea
seceta la scara globala ↑ ↑ ↑

1. http://www.who.int/en/news-room/fact-sheets/detail/climate-change-and-health
2. Hopkinson NS, et al. Climate change and lung health: the challenge for a new presidentThorax April 2017 Vol 72 No 4

http://www.who.int/en/news-room/fact-sheets/detail/climate-change-and-health


Dupa HTA si fumat+BPOC

Poluarea aerului

al 3-lea contributor pentru decese

la nivel mondial.

1. Hopkinson NS, et al. Climate change and lung health: the challenge for a new presidentThorax April 2017 Vol 72 No 4

2. Lim SS, Vos T, Flaxman AD, et al. A comparativerisk assessment of burden of disease and injury attributable to 67 risk factors and risk factor clusters in 21 regions, 1990–2010: a systematic analysis for the Global Burden of Disease Study 2010. Lancet 2012;380:2224–60.
3. Lozano R, Naghavi M, Foreman K, et al. Global and regional mortality from 235 causes of death for 20age groups in 1990 and 2010: a systematic analysis for the Global Burden of Disease Study 2010. Lancet 2012;380:2095–128



9 din 10 persoane din lume respira aer poluat

WHO -Ambient (outdoor) air quality and health , May 2018
http://www.who.int/en/news-room/fact-sheets/detail/ambient-(outdoor)-air-quality-and-health



3 miliarde de persoane

GATESC SI INCALZESC LOCUINTELE cu FOC DESCHIS SI SOBE

carbune si biomasa : lemn, gunoi de grajd , deseuri de culturi de plante

WHO -Ambient (outdoor) air quality and health , May 2018
http://www.who.int/en/news-room/fact-sheets/detail/ambient-(outdoor)-air-quality-and-health



WHO report 2019

• 4.2 milioane decese /an – poluare aer,apa

• 3.8 milioane decese /an   expunere la fum in gospodarii

continua depășirea pe scară largă în Europa 

PM si oxizi de azot (NOx)

• Costa S at al. Integrating Health on Air Quality Assessment—Review Report on Health Risks of Two Major European Outdoor Air Pollutants: and NO2, Journal of Toxicology and Environmental Health, Part B, 17:6, 307-340
• https://www.who.int/airpollution/en/



91% din populatia lumii

locuieste in teritorii

in care aceste criterii nu sunt respectate.

1. http://www.who.int/en/news-room/fact-sheets/detail/climate-change-and-health
2. Hopkinson NS, et al. Climate change and lung health: the challenge for a new presidentThorax April 2017 Vol 72 No 4

Ghidurile privind Calitatea Aerului
limite pentru principalii factori poluanti

WHO report 2019

http://www.who.int/en/news-room/fact-sheets/detail/climate-change-and-health


Ghidurile privind Calitatea Aerului

Principalii factori poluanti

• particulele de materie (PM)

• ozonul (O3)

• gazele cu efect de sera 

dioxid de carbon (CO2) 

dioxid de azot (NO2)

dioxid de sulf (SO2)

metanul

1. http://www.who.int/en/news-room/fact-sheets/detail/climate-change-and-health
2. Hopkinson NS, et al. Climate change and lung health: the challenge for a new presidentThorax April 2017 Vol 72 No 4

http://www.who.int/en/news-room/fact-sheets/detail/climate-change-and-health


POLUAREA AERULUI
2 componente

particule de materie poluanta din aer

gazele cu efect de sera 

Activitatile umane din ultimii 50 de ani

VEHICULE ,INDUSTRIE, INCALZIRE DOMESTICA

arderea combutibililor fosili

capteaza caldura suplimentara in atmosfera joasa

INCALZIRE GLOBALA 

1. http://www.who.int/en/news-room/fact-sheets/detail/climate-change-and-health
2. Hopkinson NS, et al. Climate change and lung health: the challenge for a new presidentThorax April 2017 Vol 72 No 4

http://www.who.int/en/news-room/fact-sheets/detail/climate-change-and-health


Particulele de Materie poluanta din aer (PM)

Un amestec de particule solide si picaturi lichide din aer

Praful, murdaria, fumul
sunt suficient de mari sau de intunecate

pentru a fi vazute cu ochiul liber

Celelalte particule sunt atat de mici
pot fi detectate numai cu ajutorul unui microscop electronic

1. http://www.who.int/en/news-room/fact-sheets/detail/climate-change-and-health
2. Hopkinson NS, et al. Climate change and lung health: the challenge for a new presidentThorax April 2017 Vol 72 No 4

http://www.who.int/en/news-room/fact-sheets/detail/climate-change-and-health


Particulele Fine de Materie din aer
sunt un Ucigas Global

Sunt particule inhalabile de 2.5 um si mai mici

“Cat de mic” inseamna 2.5 microni?

1. http://www.who.int/en/news-room/fact-sheets/detail/climate-change-and-health
2. Hopkinson NS, et al. Climate change and lung health: the challenge for a new presidentThorax April 2017 Vol 72 No 4

http://www.who.int/en/news-room/fact-sheets/detail/climate-change-and-health


Un singur fir de par are 70 um                
… asadar este de 30x mai mare decat cea mai mare particula fina!

1. http://www.who.int/en/news-room/fact-sheets/detail/climate-change-and-health
2. Hopkinson NS, et al. Climate change and lung health: the challenge for a new presidentThorax April 2017 Vol 72 No 4

http://www.who.int/en/news-room/fact-sheets/detail/climate-change-and-health


IARC este parte a OMS

Grupuri de evaluare - Definitii

• Grupul 1: Agentul este carcinogenic pentru oameni
dovezi suficiente privind carcinogenicitatea la om

• Grupul 2A: Agentul este probabil carcinogen pentru oameni
dovezi limitate privind carcinogenicitatea la om

dovezi suficiente privind carcinogenicitatea la animale experimentale

• Grupul 2B: Agentul este posibil carcinogen pentru oameni
dovezi limitate privind carcinogenicitatea la om

dovezi mai putin decat suficiente privind carcinogenicitatea la animale experimentale

1. http://www.who.int/en/news-room/fact-sheets/detail/climate-change-and-health
2. Hopkinson NS, et al. Climate change and lung health: the challenge for a new presidentThorax April 2017 Vol 72 No 4

http://www.who.int/en/news-room/fact-sheets/detail/climate-change-and-health


Ole Raaschou-Nielsen; et al. .Air pollution and lung cancer incidence in 17 European cohorts: prospective analyses from the European Study of Cohorts for Air Pollution Effects (ESCAPE).
The Lancet Oncology. 2013 ,14 (9): 813–22

IARC si OMS

!!!!! Carcinogene pentru oameni

• particule de materie din aer PM

gazele de evacuare a motoarelor diesel

http://www.thelancet.com/journals/lanonc/article/PIIS1470-2045(13)70279-1/abstract


Particule grosiere

PM10

• diametru 2.5 -10 μm

Particule fine 

PM2.5 

• diametru 2.5 μm sau mai mic

Particule inhalabile

≤  1 μm

Particule ultrafine

≤ 100 nm

1. http://www.who.int/en/news-room/fact-sheets/detail/climate-change-and-health
2. Hopkinson NS, et al. Climate change and lung health: the challenge for a new presidentThorax April 2017 Vol 72 No 4

Particulele de Materie sunt cea mai nociva forma de poluare a aerului
capacitatea de a patrunde adanc in plamani si sange

http://www.who.int/en/news-room/fact-sheets/detail/climate-change-and-health


Particulele Fine de Materie (PM 2.5)
sunt un Ucigas Global

https://www.rideshark.com/paticulatematterpollution/

COMPARATIA  RATEI MORTALITATII GLOBALE

PRIN PARTICULE FINE DE MATERIE – PM 2.5



What represents 
air pollution ?

Invisible killer!!!

Lung Cancer



In ultimii 25 de ani

studii multiple - relatia dintre

poluarea aerului si cancerul pulmonar

1. Wang N.Short-term association between ambient air pollution and lung cancer mortality. Environ Res. 2019 Sep 17;179(Pt A):108748

2. Guo H.Air pollution and lung cancer incidence in China: Who are faced with a greater effect? Environ Int.2019 Nov;132:105077

3. Bai L. Exposure to ambient air pollution and the incidence of lung cancer and breast cancer in the Ontario Population Health and Environment Cohort. Int J Cancer.2019 Jul 15.

4. Kim HB. Long-Term Exposure to Air Pollutants and Cancer Mortality: A Meta-Analysis of Cohort Studies. Int J Environ Res Public Health.2018 Nov 21;15(11).

5. Gogna P. Estimates of the current and future burden of lung cancer attributable to PM2.5 in Canada. Prev Med. 2019 May;122:91-99.

6. Tseng CH. The Relationship Between Air Pollution and Lung Cancer in Nonsmokers in Taiwan. J Thorac Oncol.2019 May;14(5):784-792

https://www.ncbi.nlm.nih.gov/pubmed/31561053
https://www.ncbi.nlm.nih.gov/pubmed/?term=Guo%20H%5BAuthor%5D&cauthor=true&cauthor_uid=31415963
https://www.ncbi.nlm.nih.gov/pubmed/31415963
https://www.ncbi.nlm.nih.gov/pubmed/31304979
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kim%20HB%5BAuthor%5D&cauthor=true&cauthor_uid=30469439
https://www.ncbi.nlm.nih.gov/pubmed/30469439
https://www.ncbi.nlm.nih.gov/pubmed/31078178
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tseng%20CH%5BAuthor%5D&cauthor=true&cauthor_uid=30664991
https://www.ncbi.nlm.nih.gov/pubmed/30664991


Nu exista un nivel sigur de particule

In 2013, un studiu a implicat 312,944 de persoane din 9 tari europene

↑ de 10 μg /m3 PM10 rata cancerului pulmonar ↑ 22%. 

PM2.5 au fost “↑ mortale” :  pot patrunde mai adanc in plamani

↑ de 10 μg/m3 PM2.5 rata cancerului pulmonar ↑ 36%. 

Ole Raaschou-Nielsen; et al. .Air pollution and lung cancer incidence in 17 European cohorts: prospective analyses from the European Study of Cohorts for Air Pollution Effects (ESCAPE). The Lancet Oncology. 2013 
,14 (9): 813–22

http://www.thelancet.com/journals/lanonc/article/PIIS1470-2045(13)70279-1/abstract


Study never-smokers enrolled by the American Cancer Society  

PM2.5  - lung cancer MORTALITY 

n - 188,699

26-year follow-up 1982 - 2008

1,100 lung cancer deaths were observed

15-27% ↑ in lung cancer mortality - each ↑10 μg/m3  PM 2.5 

similar in men and women

Turner MC et al. Long-term ambient fine particulate matter air pollution and lung cancer in a large cohort of never-smokers. Am J Respir Crit Care Med. 2011 Dec 15;184(12):1374-81.



Gazele cu efect de sera
CO2 , NO2, SO2, Metan

Fara acestea planeta noastra ar fi pur si simplu prea rece

temperatura medie a Pamantului

ar fi de  -18 grade Celsius

1. http://www.who.int/en/news-room/fact-sheets/detail/climate-change-and-health
2. Hopkinson NS, et al. Climate change and lung health: the challenge for a new presidentThorax April 2017 Vol 72 No 4

http://www.who.int/en/news-room/fact-sheets/detail/climate-change-and-health


Dioxidul de carbon (CO2) 
este un gaz esential pentru viata

• animalele il expira

• plantele in consuma

Principalul gaz cu efect de sera 

care emite radiatii termice

creand ‘efectul de sera’.

http://www.who.int/news-room/fact-sheets/detail/ambient-(outdoor)-air-quality-and-health



Padurile distruse !!!!



http://www.who.int/news-room/fact-sheets/detail/ambient-(outdoor)-air-quality-and-health

Emisiile anuale de CO2 pe regiuni in lume
Emisiile anuale de dioxid de carbon (CO2) masurate in miliarde de tone (Gt) pe an



Ozonul la nivelul solului

A nu se confunda cu 
ozonul

din atmosfera inalta !!!!

http://www.who.int/news-room/fact-sheets/detail/ambient-(outdoor)-air-quality-and-health



Ozonul din atmosfera inalta

Blocheaza o parte din radiatiile ultraviolete solare

protejand astfel biosfera : care include oamenii

http://www.who.int/news-room/fact-sheets/detail/ambient-(outdoor)-air-quality-and-health



Ozonul de la nivelul solului

reactie fotochimica

poluanti din vehicule si industrie +  lumina solara
oxizii de azot (NOx)  compusii organici volatili (VOC)

Cele mai ridicate nivele ozon apar in perioadele de vreme insorita.

http://www.who.int/news-room/fact-sheets/detail/ambient-(outdoor)-air-quality-and-health



NO2 

reactia fotochimica

poluanti din vehicule si industrie +  lumina solara

http://www.who.int/news-room/fact-sheets/detail/ambient-(outdoor)-air-quality-and-health

NIVELURI   ghid OMS 
pentru a proteja populatia de  efectele nocive ale NO2

40 μg/m3 media anuala
200 μg/m3 media pe 1 ora

Principala sursa de Aerosoli Nitrati - o fractiune importanta a PM2.5



Dioxidul de sulf SO2

SO2 este un gaz incolor cu miros intepator.

• vehicule si industrie, incalzire domestica

• topirea minereurilor

http://www.who.int/news-room/fact-sheets/detail/ambient-(outdoor)-air-quality-and-health



Metanul





Romania - avem din ce in ce mai frecvent vreme extrema



https://stiri.acasa.ro/social-125/vezi-zonele-in-care-poluarea-aerului-depaseste-limitele-admise-in-ue-152034.ht

Padurile



CFenomenele meteorologice extreme - consecinte devastatoare
cu mai mare impact pentru

mai putin responsabili pentru aceste schimbari dramatice













People’s behaviour can reduce  air pollution



Positive example - UK

• A modeling framework for the following 18 year
The UK Health Forum, Imperial College London and Public Health England (PHE)

Clean Air Strategy - published in May 2018

https://www.gov.uk/government/publications/health-matters-air-pollution/health-matters-air-pollution





Ursula von der Leyen

President of the European Commission 

since 1 December 2019.



.   Nici o societate nu este imuna la aceste schimbari devastatoare !!!

Costul limitarii schimbarilor climatice ACUM este mult mai mic
decat abordarea consecintelor in viitor.



John Maxwell

“Nu va veti schimba viata pana cand nu schimbati
ceea ce faceti in fiecare zi. "

"You will never change your life until you change 
what you do every day. "


