Moderate — High Particulate Matter (PM,, and PM, ;) Episode 11" — 12" December2012 — Greater
Glasgow Area

On the 11" and 12" December 2012 provisional airquality monitoring data fromsites throughout the Greater
Glasgowurbanarea measured elevated concentrations of particulate Matter (both PMyigand PM, ).
Concentrations measured were generallyinthe air pollution banding Moderate (index 4 —6) however at busy
roadsidesites Glasgow Kerbside (Hope Street) and Glasgow Dumbarton Road, concentrations of PM, s and
PMo respectively reached air pollution banding High (index 7— 9). Figures 1 illustrates the elevated
concentrations as seen on the Scottish Air Quality Bulletin distributed via the Scottish Air Quality website.
Figure 2 given below illustrates theboundaries between index points for each pollutant. Further information
on air pollution banding and the health impacts associated can be found on the Scottish Air Quality website
(www.scottishairquality.co.uk).

Figure 1: Scottish Air Pollution Bulletinissued during 11" and 12" December 2012

City of Glasgow
$ Hourly Mean Hourly Mean max 15min mean Z‘H"P‘;;M*" “H”P""I mean
SITE Ozone Nitrogen dioxide Sulphur dioxide —L —u
g e e Particles Particles
(ngm?) (ugm*Grav Equiv)
Glasgow Abercromby Street NM NM NM NM 56 (Moderate 4)
Gl Andeon " G ¢ ce " % Cloderse )
Glasgow Broomhill NM NM ‘ NM NM 66 (Moderate 5)
R o wawy i W S Oludesi
Glasgow Byres Road NM 223 (Moderate 4) NM NM NA
Glasgow Dumbarton Road NM NA NM NM 76 (High7)
Glasgow Nithsdale Road NM NM NM NM 52 (Moderate 4)
Glasgow Waullamillglen Reservoir 24 (Lowl) 573 Lowl) NM NM _
Renfrewshire
8 Hourly Mean Hourly Mean max 15min mean 24Hour Mean Z‘H"P';'i mean
SITE Ozone Nitrogen dioxide Sulphur dioxide — o
(agary (ugnr) ngar) Particles Particles
(ngm) (ngmGrav Equiv)
Paisley Central Road NM 204 (Moderate 4) NM NM NM
Pt Glasgo Aior o wawy o o o
Pt Gondon S ot ®amy e e 6 Oloderse
Paislev St James St NM NM ‘ NM NM 57 (Moderate 4)
East Dunbartonshire
$ Hourly Mean Hourly Mean max 15min mean Z‘H"P""IM“" “H;""; mean
SITE Ozone Nitrogen dioxide Sulphur dioxide =2 —u
(ngory —g—mgm‘,) —';mgmq) Particles Parficles
(ngm) (ugm*Grav Equiv)
[Eer—— o wawy o ™ S loderse
e —— e mamy e o 5 Oloderse
Eat Dunbaroshive Kiinloch o Haeny o o Qe

Figure 2: Boundaries betweenindex points for each Pollutant
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By David Hector, Air Quality Consultant, Ricardo-AEA


http://www.scottishairquality.co.uk/

A number of factors contributed to the occurrence of this episode, these included; weather conditions,
topography, and emission source.

Weather conditions over the 11" and 12" December, andleadingup to this time, was dominated by a high
pressuresystem and air masses sourced fromthe Arctic and Scandinavia.Air masses fromthis direction
(illustratedin Figure 3 below) normally bringinclean air however the high pressuresystem created very cold
anddry conditions with temperatures stayingaround or below freezing throughout both days. It also created
very littleor no breeze andlarge pockets of freezing mist. These very poor pollution dispersion conditions
caused pollutants such as Particulate Matter to re-circulateand stagnate closeto their source. Thisinturn

caused pollution levels toincreaseover a relatively short period of time.

Figure 3: 4 day Air Mass Back trajectories for 11" and 12 December 2012
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These prevailing weather conditions affected the majority of Scotland, however, itwas only inthe Greater
Glasgow Area that Moderate and High pollution levels were measured. This was likely dueto both the
topography of the area and overall sizeof the urban expanse, and also the high density of pollution sources
within.

Glasgowandits surroundingurbanareas sitwithinthe Clydevalley whichis surrounded by hills. These hills
causea basin affectwhich inturn helps to prevent the dispersion of pollutants in specific weather events such
as that seen on the 11" and 12" December.

Sources of this pollutionaremost likely a combination of localised traffic, industrial processes and domestic
fuel burning. Looking at the availableairmass trajectories, Saharan Dustmodels, and other global events (i.e.

forest fires) there is no evidence of any trans-boundary particulate matter being associated with this event.

Figure 4 below plots PM;o concentrations ata number of sites across the Glasgow urbanarea and shows how
levels become elevated over the 11" and 12" Figure 5 illustrates theelevation also seenin measured NO,
concentrations over this time period. Moderate NO, was measured atboth Glasgow Byres Road and Paisley
central road.

By David Hector, Air Quality Consultant, Ricardo-AEA



Figure 4: Plot of Elevated PM,, concentrations across Glasgow urban areasites
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Figure 5: Plot of Elevated NO, concentrations across Glasgow urban areasites
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