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Danartioni, sjukdomar, ...

e Oftast er danartioni notud
— hversu margir dou vegna mengunar

e Einfaldur” maelikvaroi

e DALY (disability adjusted life years) betri maelikvardi

* “meelir” ar sem tapast vegna otimabaerra daudsfalla og ar sem lifa parf
med sjukdom.

* Ekki einfalt ad finna ahrif mengunar i, lagum® styrk a lyoheilsu
* Margar breytur
e parf god gogn
e Stort pyoi



Hefur mengun
vegha umferdar
ahrif a heilsu?

Stutta svarid er ja!
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Hvaod vitum vio

* Mengun (vegna umferdar) veldur aukningu i sjukdédmum og danartioni af
voldum hjarta- og aedasjukddma og lungnakrabbameins, og einnig
sykursyki, taugaskemmdum og ahrifum a fostur ...

* WHO segir “Sjukdomsbyrdi sem rekja ma til loftmengunar er nu talin vera a
pari vid adra heilsufarsahaettu eins og 6hollt mataraedi og tobaksreykingar,
loftmengun er nu vidurkennd sem steersta einstaka umhverfisognin vid
heilsu manna.”

* Leggja til strangari heilsuverndarmork fyrir svifryk og NO2.




Helstu mengunarefni vegna umferdar

Sem tengjast heilsu

* Svifryk — PM - PM10, PM2.5, ...

* Slit gatna, utblastur bila, byggingarframkvaeemdir, flugeldar, brennur
* Auk pess natturulegar uppsprettur t.d., grodureldar, sandfok og 6skufok

e Stor hluti (massa) af svifryki er vegna slits, baedi PM2.5 (60%) og PM10 (73%).
* Margskonar agnir (Sot (BC), orplast (6ljost enn sem komid er, en ekki gott) og fleira)

e Kéfnunarefnisoxid — NOx (NO2 og NO)
* Utblastur bila, skipa og annarra véla

Fussell, Julia C., et al. “A Review of Road Traffic-Derived Non-Exhaust Particles: Emissions, Physicochemical Characteristics, Health Risks, and Mitigation Measures.”
Environmental Science and Technology, vol. 56, no. 11, American Chemical Society, June 2022, pp. 6813-35, doi:10.1021/acs.est.2c01072.




Hvad vitum vid um uppsprettur ...

* pekkjum nokkud vel hvad kemur at med ——— ——1
Utblaestri v 77 G
* Lika gengid nokkud vel ad draga Ur mengun - —

vegna utblasturs
e pekkingin @ 6gnum vegna slits (non-exhaust)

er mun minni
* Einnig litid pekkt um eiturefnafraedi og '-
faraldsfreedi peirra — ekki skyr mynd komin a — y 1A

ahrif 4 heilsu ...

'ooo'{d

Fussell et al. “A Review of Road Traffic-Derived Non-Exhaust Particles: Emissions, Physicochemical Characteristics, Health
Risks, and Mitigation Measures.” Environmental Science and Technology, vol. 56, no. 11, American Chemical Society,

June 2022, pp. 6813-35, doi:10.1021/acs.est.2c01072.



Ahrif kofnunarefnisdioxid (NO2) & heilsu

* Ertandi fyrir 6ndunarfeeri og eykur ahaettu a 6ndunarfaerasykingum
* Aukning a astma

* Getur leitt til versnandi einkenna hjarta- og sedasjukdéma
* Heilablédfoll



Svifryk

€ PM,
o ; 4 ; 4 Agnir fra bruna lifreen
Agnir med pvermal minna en 10 MANNSHAR Sthl. mdlmarodl.
Hm - PM10 50-70um <2 51.1m (mikron) i pvermal

(mikron) i pvermal
e Agnir med pvermal minna en 2.5
um = PM2.5

Ryk, frijgkorn, mygla o.fl.

* Uppsprettur vegna umferdar: <10 M (mikron) i pvermal

* Vegslit

e Dekkjaslit
* Bremsuslit
« Utblastur

90 KM (mikron) i pvermal
FINN FIORUSANDUR



Loftmengun er helsta umhverfiségnin

e Alpjodaheilbrigdisstofnunin (WHO) skilgreinir loftmengun sem eitt helsta
umhverfisvandamal nutimans.

* Heegt ad rekja allt ad 7 milljonir daudsfalla i heiminum a ari til loftmengunar og talid
er a0 flest peirra orsakist af finu svifryki.

* 4.1 milljénir (GBD), annad mat 8.7 milljénir (mismunandi ERF)
* Metur ad loftmengun utandyra dragi arlega 4.6 milljdon manns 6timabezert til dauda

* Ein helsta loftmengunin sem o6gnar Evropu er svifryk

Gudmundsson et al. “Loftmengun & islandi Og Ahrif Hennar 4 Heilsu Manna Yfirlitsgrein.” Laeknabladid, vol. 105, 2019, pp. 443-52.




Lika & Islandi

 Umhverfisstofnun Evropu (2021) metur ad allt ad
55 (69) 6timabzer daudsfoll megi rekja til utsetningar svifryks
PM2.5 & islandi 4 ari.

* Einnig eru <1 (28) daudsfoll vegna utsetningar a NO2.

(WHO_2005_HRAPIE_Scen_Base (WHO_2021 AQG_Scen_Sensitivity_2))



Heilsufarsahrif svifryks

Stodugt baetast vid rannsoknir sem syna skadleg ahrif svifryksmengunar a heislu.

Nasal Airway

- Staerri agnir en PM10 eru siadar Ut i nefi og
Larynx
: nefholi, en PM10 na nidur i lungnaberkjurnar
Y o : :
v og allra smaestu agnirnar (PM2.5) komast nidur
R T \ [ lungnablddrur og padan i blédrasarkerfid.
Bronchioles : J'll’l. \) \" A? >Vasc:ulature
Alveolar | TN | X
ducts i
Alveoli ~ V "‘ ‘7 J

Prostur Porsteinsson og Ragnhildur Gudrun Finnbjornsdottir . ,Hvada ahrif hefur svifryk a heilsu félks?“ Visindavefurinn, 23. januar 2018.
Sott 20. september 2018. http://visindavefur.is/svar.php?id=75137.



Ahrif & heilsu af voldum svifryks

* Aukin tidni m.a.: lungnasjukdoma,
krabbameina,
hjarta- og edasjukdoma,
heildardanartioni

e Ahrifanna geetir baedi vegna skammtima Utsetningar (klukkustundir, dagar)
og langtima mengunar (manudir, ar)

* Hvers vegna?
Bolgur, skemmdir a vefjum, ...
* Hvernig vitad?

Ahrifin sjast m.a. i aukinni tidni & komum 4 bradamattokur, auknum fjolda
innlagna a sjukrahus, lyfjanotkun og aukinni danartioni



Ahrif svifryks & heilsu — margskonar
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Nan et al., 2023 https://doi.org/10.1016/j.chemosphere.2023.138181



https://doi.org/10.1016/j.chemosphere.2023.138181

Viokvaemir hopar

 Eldri einstaklingar
* bungadar konur
* Born

* peir sem pjast af undirliggjandi sjakddmum
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Ahrif vid lagan styrk

Svifryk hefur ahrif jafnvel vid lagan styrk

Raunar eru engin laegri mork par sem engin ahrif verda.

Langtima utsetning.
Aukin danartioni tengd vido NO2 (3% per IQR) og PM2.5 (2% per IQR) i
nordur-Svipjod

Skammtima utsetning.
Groft svifryk, Stokkhélmi. 1.68% aukning [95% Cl: 0.20%, 3.15%] i daglegri
danartioni per 10-pg/m3 aukningu PM2.5-10

WHO, (2013). Review of evidence on health aspects of air pollution-REVIHAAP Project Technical Report. Retrieved from http://www.euro.who.int/pubrequest

Sommar et al. “Long-Term Residential Exposure to Particulate Matter and Its Components, Nitrogen Dioxide and Ozone—A Northern Sweden Cohort Study on Mortality.” International Journal of Environmental
Research and Public Health, vol. 18, no. 16, Aug. 2021, p. 8476, doi:10.3390/ijerph18168476.

Meister et al. “Estimated Short-Term Effects of Coarse Particles on Daily Mortality in Stockholm, Sweden.” Environmental Health Perspectives, vol. 120, no. 3, 2012, pp. 431-36, doi:10.1289/ehp.1103995.



Engin nedri mork a ahrifum a heilsu

¢ A,h rif a, heilsu fyrir a,kveéinn Styrk PMlO I WHO AQG; WHO IT-3 TWHOIT-2 TWHOIT-1; PMZ'S I US NAAQS WHO IT-3 1TWHOIT-2 [1WHOIT-1;
. I EU AQD 1 1 US_ NAAQS; | 1 I China AQS
mengunar (Concentration-response _ S
functions) synir engin nedri mork g | z L
e Ahrif vid lagan styrk I a4 e
i ; PMll(:,OConce:tertion (yzg(j'(:nﬂ > * 0 B PM:.?Conce:tiation (ylgo/om3) - .

The concentration—response associations of daily mean PM10 and PM2.5 concentrations
with all-cause mortality were positive, and the curves showed a consistent increase with no
discernible thresholds

Liu et al. (2019) NEJM



PM og dagleg danartioni

e Gogn fra 652 borgum um allan heim

* Ad medaltali veldur aukning PM10 um 10 pg/m?3 i 2-daga medal styrk
(danardagur og dagurinn a undan) aukningu um

* 0.44% (95% Cl, 0.39 to 0.50) in daily all-cause mortality, 0.36% (95% Cl, 0.30 to 0.43) in daily
cardiovascular mortality, and 0.47% (95% Cl, 0.35 to 0.58) in daily respiratory mortality.

* Fyrir PM, ¢ eru télurnar 0.68% (95% CI, 0.59 to 0.77), 0.55% (95% Cl, 0.45 to 0.66), and 0.74%
(95% Cl, 0.53 to 0.95).

Liu et al. (2019). Ambient Particulate Air Pollution and Daily Mortality in 652 Cities. New England Journal of Medicine, vol. 381, no. 8, Massachussetts Medical Society, Aug. 2019, pp.
705-15, doi:10.1056/nejmoal817364.



Heilsuverndarmork —efni sem hér til skodunar

WHO (2021)
Pollutant Averaging time AQG level
Loftmengunarefni Timi maelinga Heilsuverndarmork
PM, 5 Arsmedaltal 20 pg/m3 PM, ug/m®  Annual 5
Sélarhringsmedaltal 24-hours 15
PM,, Arsmedaltal 40 pg/m3 PMy, Hg/m* Annual 19
Sélarhringsmedaltal 50 pug/m?3 24-hour 45
ekki ma fara yfir oftar en 35 sinnum & almanaksdri
NO, Arsmedaltal 40 pg/m3
Sdélarhringsmedaltal 75 pg/m3 o . - "
Klst-medaltal 200 pg/m3 2 Hg/m nnua
24-hour® 25

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



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

Daemi um PM2.5 arsmedaltol

e Arsskyrsla um loftgaedi 2021

Tafla 5. Arsmedaltalsstyrkur og haesta sélarhringsmedaltal fins svifryks &rid 2021.

E Arsmedaltal Haesta solarhringsmedaltal
Stadsetning
(pg/m?) (pg/m?)

Grensasvegur, Reykjavik 12,6 5.8

Nordurhella, Hafnarfirdi 4,2 28,9

Hvaleyrarholt, Hatnarfirdi 4.4 66,0

Dalsmari, Kopavogi 49 110,4

s e % Y Tafla 12. Arsmedaltalsstyrkur fins svifryks fré drinu 2009 til 2021.

Kriuvaréa, Grunda Fiavige 6,0 36,9 Audir reitir syna ad malingar attu sér ekki stad bad arid.

Hédinsvik, Hasavik 2,7 22,7 ; Grensasvegur, Husdyragardur, Hvaleyrarholt, Nordurhella, Dalsmari,

Husavikurleiti, Hasavik 2,0 15,8 Rvk. Rvk. Hfj. Hfj. Kop.
2009 17,4 8,1 3.9
2010 21.0 3
2011 11.4 42

Skiptir mali hvar stadsettur var8andi utsetningu 2012 40 it B

2013 13.8 6,1 4,0
2014 13.5 6,9 48
2015 11,0 6,6 3.6 4.7
2016 13,4 57 3.6 kL 51
2017 12,9 6,6 3.8 3.8 39
2018 6,8 3.5 3,7 58
201% 10,7 T ] 4.0 3.5 &,6
2020 10,0 i i J b,2
2021 12,6 4.4 472 4.9

2021 AQ Island Arsskyrsla (ust.is)



https://ust.is/library/sida/Loft/Arsskyrsla_loftgaeda_2021.pdf

PM10 vio GRE
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Daemi um rannsoknir ahrifum loftmengunar a heilsu

Islenskar rannsdknir

o Uttektir lyfja vid hjartadng jukust i kjolfar haekkunar 8 NO2 i Reykjavik en
sja matti 14% haekkun i hjartalyfjaut tektum sama dag og loftmengun jokst.

e Skammtima aukning a NO2 styrk var tengd vid hjartasjukdém
(atrial fibrillation and flutter)

e Skammtima aukning a PM10 styrk tengd hjartaaféllum

* Fleiri, margar tengdar eldgosum ...

Finnbjornsdottir et al. (2013). Association of air pollution and use of glyceryl trinitrate against angina pectoris: a population-based case-crossover study. Environ Health; 12: 38.

Halldorsdottir et al. (2022). Ambient Nitrogen Dioxide Is Associated with Emergency Hospital Visits for Atrial Fibrillation: A Population-Based Case-Crossover Study in Reykjavik, Iceland. Environmental Health: A Global
Access Science Source, vol. 21, no. 1, BioMed Central Ltd, Dec. 2022, pp. 1-12, doi:10.1186/512940-021-00817-9/TABLES/4.

Halldorsdottir et al. (2022). Ambient Air Pollution and Emergency Department Visits and Hospitalisation for Cardiac Arrest: A Population-Based Case-Crossover Study. June 2022, doi:10.21203/RS.3.RS-1734491/V1.



Astmi i bOrnum

* Rannsdkn 3 Utsetningu maedra 8 medgdngu og barna fyrstu 3 arin & islandi
(norreena NordicWelfAir verkefnid)

* Greinileg ahrif PM2.5 (mest ahrif) og fleiri loftmengandi efna

Johannessen et al. (unpublished)



Ferdamati og utsetning

* Ymsar rannsoknir hafa synt ad Utsetning
fyrir PM mengun er mest fyrir pa sem
hjola, svo pa sem fara med streeto og

minnst fyrir pa sem eru i bilum
(Bai et al., 2022; Peng et al., 2021; Zheng et al., 2021a)

e purfum ad vernda pa sem hjdla og ganga

https://doi.org/10.1016/j.chemosphere.2021.133082
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e Summa 3 pversnida (bilar a3 dag, manadarmedaltal)

Hofudborgarsvaedi - Hafnarfjardarvegur sunnan Képavogslaekjar

Hofudborgarsveedi - Reykjanesbraut vid Dalveg i Képavogi
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Aukning i disel bilum og rafbilum (einkabilar)

* Fjoldi disel bifreida aukist g 1%
* 1995 voru peir 5.5%, 2022 é 140 \/\

voru peir 34.9% 0

* Rafmagnsbilar, enginn 100

utblastur, en

* Pyngri (?),
e Samskonar hlutfall 3
nagladekkjum?
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Samsetning PM10 - nylegur bill
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Utreikningar @ ahrifum mengunar

 Skali

* Upplausn gagna

* Malingar

* Model
* Reikna ahrif

 Hvada studla ad nota (ERF)
* Finna ahrif

* Hvada gogn haegt ad nota

Generated with Al - May 14, 2024



Mengun og heilsa

 Mengun reiknud fyrir stor svaedi—1 km x 1 km

* Verdur bysna groft!

Styrkur PM2.5 med likaninu UBM fyrir 2011 (NWA). Medal gildi PM2.5 fra UBM likaninu i hverjum reit.
Annar litaskali.



AirViro — keyrt med NORTRIP - PM10

e Ha upplausn (~50 m)
* Synir betur stadbundin ahrif

 Umferd lang mikilveegust

e |0nadur, skipaumferd — mjog
litio

&
&

Win 0.042286
Average 0.725321]
Sum 165373
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Ahrif mengunar & heilsu

e Getum farid ad skoda ahrif a
heilsu & finni skala

 Eftir aldri, kyni, ...

* Mikilvaegt pegar finna skal
ahrif a heilsu vegna mengunar

PM2.5

Zonal Statistics
Il 262-2,82
[ 2,82 - 3,01
[ 3,01 - 3,21
[1321-34
[134-36
[136-3,79
[ 3,79 - 3,99
[ 3,99 - 4,19
B 4,19 - 4,38
Il 4,38 - 4,58



Samantekt

* Mengun vegna umferdar hefur ahrif a heilsu
* Amk 50 — 100 daudsfoll & ari & islandi skv. EEA

» Rafbilar leysa vanda vegna utblasturs, en ekki vegna slits

* Margvisleg ahrif a heilsu og tengsl akvedinnar tegundar mengunar
(tegundar agna) eftir ad koma betur i ljos
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