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Motivation: Air pollution and health 
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Motivation: Air pollution and health 

Alert 

Action 

Advance warning of poor air quality 
can help to mitigate short-term 

health effects 
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Cambridge Environmental Research Consultants 

Hundreds of ADMS licences worldwide 

CERC 

• SME 

• Based in Cambridge, 
UK 

• Experts in air quality 
since 1985 

CERC activities 

• ADMS model 
development 

• Partner in air quality 
research projects 

• Air quality forecasting 

• Air quality consultancy 
(EIA, AQM, Permitting) 

• ADMS model licensing, 
support and training 

CERC clients 

• Commercial air quality 
consultancies 

• Local/national 
government agencies 

• Industry operators 

• Academic institutions 
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CERC Forecasting Services 
 London airTEXT 

 http://www.airtext.info/ 

 Launched 2007 

 20,000 subscribers 

 Consortium of all 33 London Boroughs 
plus Slough, Thurrock, Chelmsford, 
Colchester and the GLA 

 Riga airTEXT – new! 

 http://www.rigaairtext.lv/ 

 Launched 2018 

 600 subscribers 

 Stakeholders are Riga City Council and 
the Latvian Ministry for the Environment 

 Kuala Lumpur (Malaysia) under 
development 

 Also systems in Hong Kong, Barcelona and 
France using ADMS-Urban 

http://www.airtext.info/
http://rigaairtext.lv/
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London airTEXT Subscriber Survey  

 Online survey carried out during December 2018 and January 2019 

 507 survey responses (9% of those invited to take part). 

“airTEXT 
increases my 
awareness of 
high pollution 

days” 

“When I receive 
an airTEXT alert 
I take action to 

reduce my 
pollution 

exposure” 

“Either I or 
someone I care for 

suffers from a 
health condition 

adversely affected 
by air pollution” 

“airTEXT 
is useful 
to me” 
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Manchester’s Clean Air Plan 

AQ forecasts and alerts don’t solve Manchester’s long-term air quality problems, but they can help to 
mitigate the short-term effects of periods of particularly poor air quality by helping people to prepare. 

The service started producing forecasts in May 2018 and went live on the website in January 2019. 

CERC developed a bespoke service for Manchester, providing high resolution AQ forecast maps and 
alerts to integrate within TfGM’s new ‘Clean Air Greater Manchester’ website 

TfGM commissioned CERC to translate that modelling into an AQ forecasting service for Manchester’s 
residents 

Manchester’s Clean Air Plan: AQ modelling carried out by TfGM using CERC’s ADMS-Urban model 
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Causes of air pollution: Sources 

 Air pollution is caused by  

 Local sources (road traffic, construction, industry, domestic 
fuel burning...) 

 Non-local sources (pollution is blown in from elsewhere...) 
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Causes of air pollution: Weather 

Warm sunny day + low wind speed: 
“convective conditions” 

Elevated sources: poor* air quality day 
Ground-based sources: good air quality day 

Typical UK day: windy and cloudy: 
“neutral conditions” 

Elevated sources: better air quality day 
Ground-based sources: worse air quality day 

Cold still conditions, often at night: 
“stable conditions” 

Elevated sources: good air quality day 
Ground-based sources: poor air quality day 

*At a ground-level receptor near to source 
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Forecasting Manchester’s Air Quality 

 

 

3-day pollution forecasts expressed using 
Defra’s Daily Air Quality Index (DAQI) 

NO2 Ozone PM10 PM2.5 

Copernicus Atmosphere Monitoring Service (CAMS) Met Office Weather Forecasts 
(Datapoint) for Manchester Airport 
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Air quality modelling using ADMS-Urban 

ADMS-Urban 
•  dispersion  

•  met. pre-processor 

•  regional model link 

•  chemistry 

•  deposition 

•  street canyons 

•  buildings 

•  complex terrain  

source 
data 

meteorological 
data 

emissions / activity data 
(including traffic flows) 

background 
concentrations 

comparison with air 
quality standards 

future predictions 

traffic management  

comparison with 
monitoring data  

annual averages, 
exceedences, percentiles 

time-varying 
emission profiles 

high 
resolution 
pollution 

maps 
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CERC’s ADMS-Urban Model 
Annual average NO2 concentration map of 
Barcelona calculated using ADMS-Urban. 
Modelling by Barcelona Regional. 

Annual average NO2 concentrations in Greater 
London calculated using ADMS-Urban 

Annual average PM10 (µg/m³)
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Annual average 
NO2 over Hong 
Kong Island 
calculated using 
ADMS-Urban 
linked with CAMx 
regional model 

Annual average 
PM10 for Tblisi in 
Georgia calculated 
using ADMS-Urban 
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Local ADMS-Urban Modelling: Emissions 
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Local ADMS-Urban Modelling: Emissions 

1407 1km grid source cells 
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Local ADMS-Urban Modelling: Emissions 

1407 1km grid source cells 
6930 road sources 
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Local ADMS-Urban Modelling: Emissions 

1407 1km grid source cells 
6930 road sources 
41 point sources 
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Comparison with Measurements 
 8/6/2018 – 31/12/2018 

 DAQI Statistics: 

 Daily Max NO2 

 Daily Mean PM 

 Daily Max 8-hr rolling O3 

 Units are ug/m3 

M
o

d
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d

 

Observed 

Day 1 Day 2 

Day 3 

Similar 
performance 
over all 3 days 
of the forecast 

 15 automatic monitoring stations: 

 10 urban traffic 

 3 urban background 

 1 urban industrial 

 1 suburban 
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UK Government’s Daily Air Quality Index (DAQI) 

Taken from ‘Update on Implementation of the Daily Air Quality Index’, Defra report, April 2013 

Modelled concentrations of NO2, O3, PM10 and PM2.5 are converted to an index level using 
the DAQI (conversion table below) and then the ‘overall’ forecast is the highest index level 
at every point on the map. The DAQI ‘Moderate’ alert threshold is generally linked to the 
AQS short-term health objective.  

https://uk-air.defra.gov.uk/assets/documents/reports/cat14/1304251155_Update_on_Implementation_of_the_DAQI_April_2013_Final.pdf
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UK Government’s Daily Air Quality Index (DAQI) 

Taken from UK-Air website: https://uk-air.defra.gov.uk/air-pollution/daqi  

Health advice accompanies the DAQI: 

https://uk-air.defra.gov.uk/air-pollution/daqi
https://uk-air.defra.gov.uk/air-pollution/daqi
https://uk-air.defra.gov.uk/air-pollution/daqi
https://uk-air.defra.gov.uk/air-pollution/daqi
https://uk-air.defra.gov.uk/air-pollution/daqi
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Clean Air Greater Manchester: Forecasts 
https://cleanairgm.com/air-quality-
data/forecast-and-alerts 

https://cleanairgm.com/air-quality-data/forecast-and-alerts
https://cleanairgm.com/air-quality-data/forecast-and-alerts
https://cleanairgm.com/air-quality-data/forecast-and-alerts
https://cleanairgm.com/air-quality-data/forecast-and-alerts
https://cleanairgm.com/air-quality-data/forecast-and-alerts
https://cleanairgm.com/air-quality-data/forecast-and-alerts
https://cleanairgm.com/air-quality-data/forecast-and-alerts
https://cleanairgm.com/air-quality-data/forecast-and-alerts
https://cleanairgm.com/air-quality-data/forecast-and-alerts


IEMA World Environment Day Event – Fighting Air Pollution on a Local Level 

Clean Air Greater Manchester: Alerts 

 Alerts are based on the most polluted part of each of the 
10 local authorities (“alert zones”) included. 

 If more than 10% of an alert zone (by area) is above an 
alert threshold, then an alert is issued for that zone. 
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Clean Air Greater Manchester: Alerts 

DAQI alert 
level 

SMS Message Text 

MODERATE MODERATE air pollution alert for Wednesday. At-
risk people with symptoms should CONSIDER 
REDUCING activity. Reply STOP to unsubscribe 

HIGH HIGH air pollution alert for Wednesday. Those at 
risk should REDUCE activity. You may need your 
asthma reliever inhaler. Reply STOP to unsubscribe 

VERY HIGH VERY HIGH air pollution alert for Wednesday. Those 
at risk should AVOID strenuous activity. You may 
need your asthma reliever inhaler. Reply STOP to 
unsubscribe 

 Email alerts are about three days. Users choose whether to 
receive email alerts in the evening or in the morning. The 
evening alert will be sent if MODERATE or above is expected 
for any of the three subsequent days. The morning alert will 
be sent if MODERATE or above is expected for the same day 
or any of the two subsequent days.  

 SMS text and recorded call alerts are about one single day. 
Users choose whether to receive alerts in the evening, for the 
next day, or in the morning, for the same day. 
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Breathe London 
 A new 12-month project combining modelling with 

measurements from small low cost sensors and mobile 
monitors to provide new insight into London’s air pollution 
problems 

BreatheLondon.org 

100 low cost sensors  

2 Google cars 

MEASUREMENTS 

MODELLING 

High resolution pollution maps 

Source apportionment 
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Summary 

 TfGM commissioned CERC to develop an air quality forecasting 
service for Manchester, integrated with the new ‘Clean Air 
Greater Manchester’ website. 

 3-day air quality forecast maps are now available online at 
https://cleanairgm.com/air-quality-data/forecast-and-alerts 

 Manchester residents can sign up for air quality alerts by SMS 
text, email or recorded message. 

 Alerts are specific to each of the 10 alert zones. 

 Air quality forecasts and alerts don’t solve Manchester’s air 
quality problems, but they can help to mitigate short-term 
health effects by helping people to prepare. 

https://cleanairgm.com/air-quality-data/forecast-and-alerts
https://cleanairgm.com/air-quality-data/forecast-and-alerts
https://cleanairgm.com/air-quality-data/forecast-and-alerts
https://cleanairgm.com/air-quality-data/forecast-and-alerts
https://cleanairgm.com/air-quality-data/forecast-and-alerts
https://cleanairgm.com/air-quality-data/forecast-and-alerts
https://cleanairgm.com/air-quality-data/forecast-and-alerts
https://cleanairgm.com/air-quality-data/forecast-and-alerts
https://cleanairgm.com/air-quality-data/forecast-and-alerts

