Professor i umhverfis-og Vg
Malping um loftmengun, Tjarnarsal, RAdhusi Reykjaviku

_

Lidésmynd: Bjérn Gislason, Hi




Umferdartengd mengun

Atmospheric

i Inceming
emissions Noise Solar
(TRWP, PM, Radiation |
NO,, CO,, BC) || (U5 /

_ Road dust

Drainage of removal by

road dust to spray

waterways T

!!!!!

----------------------------------

[ " "
llllllllllllllllllllll

* GOs og svifryk i Gtble stri bifreida vegna bruna 4 eldsneyti

* Goturyk og havadi vegna nunings (nagla)dekkja vid yfirbord
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MS nemi vid Hi
Mynd:
Barr, B.C, Andradéttir, H.O.,
Thorsteinsson, Th. and
Erlingsson, S. (2021). Mitigation
of Suspendable Road Dustin a
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Ytra mat & lofigae dum 1 Reykjavik 201620 18 N

* Hagildi svifryks og kofhunare fnisoxio
* harri en venta ma tti fyrir 200 pusund manna samfélag sem nytir
umhverfisve na orkugjafa

* Mikilve gt ad rannsaka og me la lofigae 01 til ad skilja betur
* Uppsprettur mengunar i Reykjavik

o Ahrif mengunar 4 samfélag
Prof. Larry Anderson
vid Haskolann i
Kolorado i Denver

Fulbright
sérfre dingur 2016 &
2017 vid Hi
Heimildir
Anderson, L. (2017). Particulate matter in Iceland, Andradéttir, H.O. (Ed.), Faculty of Civil and Environmental
Engineering, University of Iceland, pp. 46. ISBN 9789935934468 I:ULBR]CIH
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Anderson, L. (2017). Nitrogen oxides in Iceland, Andradéttir, H.O. (Ed.), Faculty of Civil and Environmental
Engineering, University of Iceland, pp. 26. ISBN 9789935934475
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Sot (enska: Black carbon, skammstafad BC) S OF ICELAND

* Sa hluti svifryks sem talinn er ha ttulegastur heilsu
 Orfinar agnir sem geta ferdast djupt i lungun
* Krabbameinsvaldandi

* Verdur til vid 6fullkominn bruna, s.s.
« Utblastur fra bilum, skipum og flugvélum
* Grill, brennur og arineldum
» Sigarettur

* Ekki hluti af almennum loftgee ama lingum

* Tz kniframfarir i kringum 2017, 1éttir ma lar &
vidoradanlegu verdi

Mynd : llva Plekhanov. (2013). Zhong Tong bus leaving
a trail of black smoke.
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« Soétme lir keyptur med styrk fra ranns6knasjodi Haskola Islands

* Ma It medfram gotum midsvae dis 1 Reykjavik, og 1 bilakjollurum pegar rigndi & vinnutima
* SOt vegna umferdar audgreinanlegt, en erfitt a0 ma la sot fra flugvélum og skipum
 Mjog mismikid sot eftir fjolda og gerd bila, gamlir diselvélar menga mest
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Mynd: Maelingar 4 séti medfram Hverfisgotu i Reykjavik.
Heimild: Hrund Oléf Andradéttir og Bergljét Hjartardottir (ritstj.) S6t i Reykjavik-forrannsékn. (2017). Haskdli islands
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Article

Black Carbon along a Highway and in a Residential Markmid ad skilja betur
Neighborhood during Rush-Hour Traffic in a Cold Climate

Hrund Ol6f Andradéttir -*, Bergljét Hjartardéttir ! and Throstur Thorsteinsson 2

. . J4 N4 /4 .
* Breytileika sots i tima og rumi
Faculty of Civil and Environmental Engineering, University of Iceland, IS 107 Reykjavik, Iceland; beh32@hi.is
Environment and Natural Resources Program, Institute of Earth Sciences, University of Iceland,
15101 Reykjavik, Iceland; thorstur@hi.is )
*  Correspondence: hrund@hi.is

r
Abstract: Short-term exposure to ultra-fine Black Carbon (BC) particles produced during incomplete ° Ahrifab & tti

fuel combustion of wood and fossil fuel has been linked to respiratory and cardiovascular diseases,

hospitalizations and premature deaths. The goal of this research was to assess traffic-related BC in ° f 6 .

a cold climate along an urban highway and 300 m into an adjacent residential neighborhood. BC Um e r arb ung 1

was measured with an aethalometer (MA350, Aethlabs) along the main traffic artery in geothermally

heated Reykjavik, the capital of Iceland (64.135% N-21.895° W, 230,000 inhabitants). Stationary o Ve 6 urfar

monitoring confirmed that traffic was the dominant source of roadside BC in winter, averaging

1.0 £ 1.1 ug/m? (0.6 and 1.1 ug/m® median and interquartile range; 28,000 vehicles/day). Inter-day

variations in BC were primarily correlated to the atmospheric lapse rate and wind speed, both

during stationary and mobile campaigns. During winter stills, BC levels surpassed 10 ug/ m? at

intersections and built up to 5 ug/m® during the afternoon in the residential neighborhood (adjacent 4 . . 4 , , .
to the highway with 43,500 vehigclesfday). "l%he BC penetrated deeply into the nEE;-ighbothDd, xjvhere b Ahrlfa SV& 6 1 utb la Sturs a me ng unard O g um
the lowest concentration was 1.8 pg/ m? within 300 m. BC concentration was highly correlated to y

nitrogen dioxide (r > 0.8) monitored at the local Urban Traffic Monitoring site. [ A Ve turn a

check for Keywords: air pollution; black carbon; traffic; transport modes; urban background; cold climate

updates b A Vorin

Citation: Andradottir, HO.;

Hrund Andradottir & Bergljot
bProstur Porsteinsson Hjartardottir
Préfessorar vio Hi \"' MS nemi
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Me lingar

Stadbundnar (Hringbraut) Hreyfanlegar (Miklubraut)

Timabil: desember 2017 til april 2018
Upplausn: 5 sekindur

Timabil: 27 Okt til 20 November 2017
Upplausn: 1 min (stls. 33,780 ma lingar)
563 klukkustundarmedaltol

28 pusund bilar a dag

20 endurtekningar, morgun/ eftirmiddag

Mealt 3 m
fra gotu




Sotmengun vid Hringbraut

* SOt meeldist ad medaltali 1.0 + 1.1 ug/ m?

Sambearilegt vid Helsinki og fleiri
Evropskar borgir

* Nar engin mengun a nottunni stad festir ad
umferd er megin uppspretta sots

* Helstu ahrifapa ttir s6tmengunar

1.

Umferdarpungi (R> = 0.31)

2. Vindhradi & stodugleiki lofts (R? +

0.16)

* hast gildi i frosstillum um havetur
(pegar solarorka er litil)
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Mynd: dreifing klukkustundarmedaltala a) séti og b) umferd
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Sotmengun gangandi medfram Miklubraut & umferdartima > OF ICELAND
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* Mest mengun vid gatnamot og gonguljos, par sem bilar eru i
b10stodu

* A veturnar, langir kaflar med harri mengun
* Lika innan vid hlj6dvarnamanir
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 Haekkud gildi 300 m fra Miklubraut i koldum frost stillum

* Mengun innilokast vid jordu vegna mikils stodugleika lofts
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Bakgrunnsgildi sots > OF ICELAND

* Ef vid skilgreinum sve 01 >50-75 m fra gatnamotum Longuhlidar og Miklubrautar sem
bakgrunns gildi, pa eru ha stu ma lingar & s6t1 hdar i samanburdi vid adrar studiur

Table 4. Urban background levels of optical BC (ug ;’ms'] during cold seasons in selected cities of
increasing size and decreasing latitude.

. . ) Monitoring - BC [ugfms} . .
City/Country Lat. ("N) BC Source Period Tair CC) Max. (Median) Data Origin
o _ MEH and ARH 13 L , i
Reykjavik/Iceland 64 T December-9 April —bto +6 49 This study
Helsinki/Finland 60 FF Jan. —9 3.7 *(0.6) [45]
T MNovember—March —15to +9 2.4 *(0.65 **) [50]
Milan/Italy 45 T, HH MREH (7-9 AM) 3to10 4.3 (3.9) [39]
7 January—12 February 3to 10 3.2 (3.0)

Notes: T = Traffic; FF = Fossil Fuel, HH = Household Heating; M/ARH = Morning/ Afternoon Rush Hour; * 95
percentile hour (as opposed to maximum hour) ** Mean (as opposed to median).
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* Medal sotmengun medfram
Miklubraut og Hringbraut
sambarileg og i1 vesturevropskum
borgum

* Sotmengun vid verstu skilyrdi
(froststillur um havetur) er ha morg
hundrud metra medfram Miklubraut

(&)
Gskjuhlid -
woodland area Vedurstofuhed
Ereen area

* Vidkvae m starfsemi (skolar,
leikvellir, utivistarsva 01,
elliheimili, almenn iblabyggd)
medfram umferdarpungum Skolar
stofnae dum dhyggjuetni

L+

: H@# g, . 3 School
A o hooy

Utivist, leikvellir, ipréttir
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Samantekt og umra dur Il S OF ICELAND

* Mest sot frd bruna disels og pungoliu i gdmlum bifreidum
« Diselbifreidum 4 Islandi hefur ekki fee kkad sidan rannséknin var framkvae md ahyggjuefni?

Bilaeign heimila eftir orkugjafa 2018
\ //i \ Bensin
Bensin 3
2009
120.172
Disel og
annad
eldsneyti
Vil Rafmagn
2 : | og raftengi

Hagstofa Islands

q:

GRUNNGOGN SAKJAGOGN BIRTAAEIGINVEF SAKJAMYND SAKJA PDF



Samantekt og umra dur

* b6 svo ad sot sé¢ ekki malt, pa getur almenningur
fengid goda visbendingu a sétstyrk med pvi ad
fylgjast med styrk NO, & loftgaedi.is

* G060 fylgni milli mea lds s6ts og NO,
* Hringbraut (HRI) og
* medfram Miklubraut (WH = Walk Highway)

* Einstaklingar geta minnkad Utsetningu & slikum dogum

* Fordast areynslu medfram stofnbrautum pegar
NO, me list hatt

 Stilla 4 hringrasarloft 1 bil
* Kaupa HEPA siur?

ﬂ UNIVERSITY

% OF ICELAND

Fylgnistudull r > 0.84
ﬂ:l N — = —= o

L a0 100 150 200 250
I'~1I'C|'2 (Legdm™)
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Table 6. Evaluation of multifaceted benefits of anthropogenic levers in a subpolar, oceanic climate.

Environmental benefits Social  Logistics of imple-

benefits mentation
Non Exhaust Resource
Domain Anthropogenic lever (e.g. Noise efficiency Safety Cost Time
Exhaust
GHG) 1
Reduce traffic volume + + + ++ ++ - 12 years?
Traffic Reduce studded tires / ++ + - + 2+ years?
Reduce speed + + + + + ++ Days
Increase electrical cars - ++ / - / / 12 years?
P ¢ Wear resistant DGP + / / + / - b+ year?
avemen Open graded OGP - / + - +/ - 2 years?
Road Dust binding (+) / / - / - Hours
Management Road wetting (+) / / - - - Hours

Notes: Scale: ++ = Highly positive effect; + = Positive effect; / = Neutral/Unknown/Varies; - = Negative effect; - - =
Highly negative effect; ! Construction and rehabilitation needs for road infrastructure (pavements, bridges,
parking lots). ?Based on longevity of studded tires; personal vehicles; pavement.

Heimild:
Barr, B.C, Andradéttir, H.O., Thorsteinsson, Th. and Erlingsson, S. (2021). Mitigation of Suspendable Road Dust
in a Subpolar, Oceanic Climate. Sustainability, 13(17), 9607; https:// doi.org/ 10.3390/sul3179607
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* Rannséknasjédur Haskola Islands

* GOogn
* Umbhverfisstofnun
* Heilbrigdiseftirlit Reykjavikur
« Vedurstofa Islands
* Vegagerdin

* Adstod og endurgjof
« Nemendur i umhverfisverkfrae 8i vid Haskola Islands haust 2017
* Larry C. Anderson
e Vilhjalmur Ivar Sigurjénsson, Gudlaugur Bjarki idviksson og
e borsteinn JOhannesson



	Áhrifasvæði loftmengunar vegna útblásturs bifreiða
	Umferðartengd mengun
	Ytra mat á loftgæðum í Reykjavík 2016-2018
	Sót (enska: Black carbon, skammstafað BC)
	Forrannsókn á sóti í Reykjavík
	Framhaldsrannsókn 
	Mælingar
	Sótmengun við Hringbraut
	Sótmengun gangandi meðfram Miklubraut á umferðartíma
	Sótmengun innan íbúðahverfis
	Bakgrunnsgildi sóts
	Samantekt og umræður I
	Samantekt og umræður II
	Samantekt og umræður III
	Marghliða ávinningar að draga úr bílaumferð
	Þakkir

