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Cambridge Environmental Research Consultants

wSME based In
Cambridge

wEXxperts in air quality
since 1985

wManaging Director is Dr
David Carruthers,
previous member of
AQEG

wAround 20 technical
staff with science /
maths / engineering
backgrounds
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wADMS model
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(EIA, AQM, Permitting)

wResearch projects
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wAcademic institutions
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wNational government
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ADMLC)
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http://www.cerc.co.uk/ADMS-Urban

Example ADM8rban pollution maps

Modelled air poIIutron iIn London in 2019 Wlth a resolutlon of 10 metres
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CERC Inversion System: Overview

The inversion scheme uses monitoring data from a network of monitors/sensors to adjust emissions to reduce error in t
model predictions:

Initial time-varying

emissiondata +

Meteorological :
uncertainty

data

Inversion

Monitor location
and height data System

Source !
characteristics Monitored Minimises the cost
concentrationdata + function

_(Iocatlpn, uncertainty v v v
dimensions, subject to prescribed

buoyancy, street uncertainty info,
' . A nrinrihaclzarniind where

+ Time covariance
A Hours on thesame weekdagnd at thesame time of dapver a3-week periodare treated as caoarying

A Means that for each calculation hour, modelled concentrations and measurements from 3 hours are incluc

calculation hour, 1 week before and 2 weeks before.
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Example inversion results from other projects

Percentage change in mean daily average measured concentrations and derived road emissions

Glasgow CQprevious project; presented at AQE 2022)
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Glasgow Vodafone Network as a Sensor measurement netv
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ADMSUrban modelling for Glasgow

®
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2948 road sources (blue lines)
48 point sources (red dots)
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sensors) (green squares)
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Inversion results: NO
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Inversion results: PM

Concentrations at monitoring sites
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Inversion results: PM

Concentrations at monitoring sites
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Inferred maps combine model and measurements; NC
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Inferred maps combine model and measurements:,P
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Inferred maps combine model and measurements;;f
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. Sensor measurements from the Vodafone network and reference monitors
have been combined with the ADMBban model using advanced inversion
techniques

- The system extracts maximum information from low cost sensors while
accounting for higher measurement uncertainties compared with reference
monitors

- The updated emissions inventories were fed back into AlDfaN to
produce updated high resolution AQ maps

- Results for Glasgow suggest thatNPM,, and PM - road emissions were
around 2- 5% lower, on average, during the 2023/4 study period than the
Input emissions inventory, which used NAEI 2021 and road traffic flows from
2017/19. This is likely partly due to the low emissions zone introduced In
Glasgow citgentreon 1 June 2023.
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- Greenhouse gases project with Cambridge University:

A Developing the inversion system from an internal research tool into a practical tool
for modellers (AQ and GHG)

A Application of the tool to C{Cemissions from a farm in Cambridgeshire, using senso
measurements

A CH: Investigative study into the tradeffs between monitoring network density and
monitor accuracy: how many sensors is enough to quantify emissions accurately?

Thank you for listening

Amy.stidworthy@cerc.co.uk
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Inverse Modelling Approach for Glasgow

- Road emissions uncertainty: 50%; Road emissions covariance = 5%
- Grid emissions uncertainty: 100%; Grid emissions covariance = 10%
- Point emissions uncertainty: 50%; Point emissions covariance = 0%
- Background uncertainty: @g m?
- Measurement uncertainty:

A NQ. Reference = Ag m3; Vodafone = 24ug m3

A PM, .. Reference = g m3; Vodafone = 4ug n3

A PM,y Reference = gg m3; Vodafone = §ig m3
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Local AQ forecasting and alert services using ADWMEnN

LondonairTEX(since 2007) RigaairTEXTsince 2018)
www.airtext.info

Awww.rigaairtext.lv
Stakeholders include Greater London Authority Alva{ a'asS /1|

20232024 project for Southwark and Lambeth A Stakeholder is Riga City

QX
(0p))
M-

councils to updatairTEXBnd develop 3 apps for Council

the general public, schools and healthcare settings.

Working with digital and community research Central RigaOverall
agencies. Funded by Defra AQ grant. forecast (EUAQI)

Clean Air for Greater
Manchester (since 2019)
Awww.cleanairgm.com

A Stakeholder is Transport
for Greater Manchester

+ New in 2024: York!

A airqualityalerts.york.gov.uk
Central LondonOverall A Stakeholder is City of York | Greater Manchester

forecast (DAQI) Council PM, - forecast (DAQI)|October 2024



http://www.airtext.info/

