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What is CERC?

Cambridge Environmental Research
Consultants (CERC) Ltd — private
company founded in 1985

We carry out software design and
development, consultancy, training and
research in all aspects of local air quality

3 directors, 26 staff (11 Software
Developers, 8 Air Quality Consultants, 7
Admin/IT Support Staff)

Offices in Cambridge (UK) and Beijing
(China)

Hundreds of CERC software users all
over the World
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CERC Software

Fuiat * Models dispersion of industrial emissions for permit applications
3 and environmental impact assessments

e s eng

. géTngirLeddugg?S:%ré SI C,ﬁ;lgMS—Urban for modelling road traffic and
» Extension of ADMS-Urban for managing air quality at airports
//:":: » Emissions inventory database software for toxic emissions and
.‘ greenhouse gases

* Model of flow over complex terrain
ﬁ'h-qg; » Advanced software for modelling short-term accidental releases
» Simple single source screening model for industrial emissions
* Dense gas dispersion model
_?’d + Software for distributing CERC model runs across networks
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airTEXT
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a rTEXT

Free air pollution, UV, pollen and temperature forecasts for Greater London

Currently providing free air quality alerts to
more than 10,000 subscribers
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alrTEXT products
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This is & daily grass pollen forecast and may be LOW,
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CERC’s airTEXT system

Weather forecast Pollution forecasts

LOCAL expressed using UK Gov's

Daily Air Quality Index

Regional air quality
forecast (background)

o RN
London Atmospheric ADMS-Urban NO, j Ozone § PM;, § PM,;
Emissions Inventory

a rTEXT

Products
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Treatment of regional forecast data in airTEXT

For each hour of the weather forecast, we interpolate
regional forecast data to a point 75km upwind from a
Central London receptor — idea is to remove any effect of
local London sources

These data are added to contributions from local sources
before the effects of NO, chemistry are calculated

airTEXT currently uses the free Prev’air service from
INERIS and partners (since 2007), which uses CHIMERE

model: no complaints, great service
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Migration from Prev’air to MACC Ensemble

We are migrating from Prev’air to the MACC Ensemble.

Why the change?

» For airTEXT, the MACC Ensembile is the best sustainable, reliable, freely
available and truly operational service that provides what we need: regional
air quality forecasts over the UK

« Since the addition of PM, ; in 2012 and the addition of NO in 2014 (added
in response to user requests) all the data we need are included

» Higher resolution (12km) compared to Prev’air (50km) ought to yield a
better forecast

Why the need for a migration process? Can'’t we just

switch now?

* Need to tread carefully — airTEXT already gives good predictions — don’t
want to rock the boat too much

el WVhat is the migration process?

» Step-by-step process of validation against local monitored data: we don’t
necessarily need results to be better with the MACC Ensemble, but they do
need to be just as good
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Migration process from Prev’air to MACC Ensemble

 Analyse MACC Ensemble performance at key rural air quality
Step 1 monitors around London; compare with Prev’air

» Extract background data for ADMS-Urban from MACC Ensemble
Step 2 for all of 2014; re-run ADMS-Urban for all of 2014

« Compare airTEXT-Prev’air results with airTEXT-MACC results at
all available monitoring sites within Greater London for all of

Step 3 2014

» ‘High’ episodes: compare performance during key periods of
Step 4 2014 and 2015 (PM10 and PM2.5)
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Step 1: Comparison at rural sites — NO,
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Step 1: Comparison at rural sites — O,
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Step 1: Comparison at rural sites — PM,,
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Step 1: Comparison at rural sites — PM, .
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Migration process from Prev’air to MACC Ensemble

« Analyse MACC Ensemble performance at key rural air quality
Step 1 monitors around London; compare with Prev’air

 Extract background data for ADMS-Urban from MACC Ensemble
Step 2  for all of 2014; re-run ADMS-Urban for all of 2014

« Compare airTEXT-Prev’air results with airTEXT-MACC results at
all available monitoring sites within Greater London for all of

Step 3 2014

» ‘High’ episodes: compare performance during key periods of
Step 4 2014 and 2015 (PM10 and PM2.5)
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Migration process from Prev’air to MACC Ensemble

« Analyse MACC Ensemble performance at key rural air quality
Step 1 monitors around London; compare with Prev’air

» Extract background data for ADMS-Urban from MACC Ensemble
Step 2 for all of 2014; re-run ADMS-Urban for all of 2014
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Step 4: Compare airTEXT 2014 results at all London sites

DAQI Statistics:

* NO,: Daily maximum airTEXT-Prevair: airTEXT-MACC:

* O5: 8-hour rolling average , . :

« PM, : Daily mean Prev’air adjusted No adjustments
[ i

Number of

Pollutant Model pumber ot MB NMSE R FAC2  FB
airTEXT Prevair | 23571 2.1 030 | 055 | 085 | -0.02

nO: airTEXT MACC | 23571 98 | 032 | 056 | 084 | -012
airTEXT Prevair | 181204 139 | 031 | 072 | 067 | 035

“ airTEXT MACC | 181204 7.3 023 | 073 | 072 | 020
airTEXT Prevair | 20328 0.6 014 | 071 | 095 | 0.2

ke airTEXT_MACC = 20328 58 027 = 067 | 089 | -027
airTEXT Prevair = 7451 0.6 020 072 | 093 | 0.04

s airTEXT MACC = 7451 37 | 034 | 073 088 | -0.28
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Migration process from Prev’air to MACC Ensemble

» Analyse MACC Ensemble performance at key rural air quality
Step 1 monitors around London; compare with Prev’air

 Extract background data for ADMS-Urban from MACC Ensemble
Step 2 for all of 2014; re-run ADMS-Urban for all of 2014

« Compare airTEXT-Prev’air results with airTEXT-MACC results at
all available monitoring sites within Greater London for all of

Step 3 2014

» ‘High’ episodes: compare performance during key periods of
Step 4 2014 and 2015 (PM10 and PM2.5)
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High Pollution Episodes

Health Bulletins ~ SignUp  Health Advice  News  About f » a @ m

Date Selection

Move the slider to the right to see tomorrow's forecast Sign up now for
Day: 17 Month: March FREE London air
quality text alerts!

Click here to reset to today

Click on the cloud or
text AIRTEXT to 78070*

*You will be charged at your
standard text rote

Zone Selection

Barking and Dagenham w I

Barnet @
Bexley @
Brent e

MACC-III User Workshop, Rome, 11 May 2015

CERC



Early April 2014: PM,, and PM,, .

Che Telegraph UK Gov air quality forecast
Home video NEWS world Sport Fimance Comment Culture Travel Life Women Fas for 2nd April 201 4, prod uced

Politics | Election 2oa5 | Investipations | Obits | Education | Science 1.1 Weather | Health = Rg

Mews | Environment | Climate Change | Wildlife | Picture Galleries | Earth Video by the Met Offi ce.

HOME » NEWS » EARTH » ENVIRONMENT
Saharan dust prompts 'very high' air pollution threatening
sick and elderly

Anyone suffering from sore eyes or throat is advised to cut back on physical
exertion while those with heart and lung problems are warned to take extra
care

0 O @ F: @ O
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J

David Cameron's car was coverad in 3 Bghlcoatng of red duslon Monday maming Phodx Sisyve Saci
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Early April 2014: Comparison with observations

Average concentration across all available London monitoring stations
DAQI Statistics: NO,: Daily maximum, O,: 8-hour rolling average, PM,, and PM, ;: Daily mean
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Mid March 2015: Comparison with observations

Average concentration across all available London monitoring stations
DAQI Statistics: NO,: Daily maximum, O,: 8-hour rolling average, PM,, and PM, ;: Daily mean
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Early April 2015: Comparison with observations

Average concentration across all available London monitoring stations
DAQI Statistics: NO,: Daily maximum, O,: 8-hour rolling average, PM,, and PM, ;: Daily mean
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Remaining steps before moving to operations

Calculate adjustment factors to apply to MACC Ensemble
data at extraction stage

Run forecast with MACC Ensemble in operational system for
monitoring sites only in parallel to standard system for 3-4
weeks

Finally, switch operational airTEXT system over to use MACC
Ensemble
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Concluding remarks

MACC Ensemble has proved reliable — no issues since May
2014

For all pollutants except PM,,, MACC Ensemble performs
better at rural sites around London than Prev’air in 2014

airTEXT re-runs for 2014 with MACC Ensemble are at least as
good as with Prev’air

Episode analysis shows that airTEXT-MACC is likely to be as
good at predicting High PM episodes as airTEXT-Prevair.
Episode analysis also demonstrates that a regional air quality
forecast on its own is not enough to capture high pollution
episodes in an urban area like London — a local air quality

forecasting system like airTEXT is needed

Thank you for your attention
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