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Background

In the ‘Network as a Sensor’ project, CERC developed a system that automatically
assimilates sensor concentration data with CERC’s ADMS-Urban dispersion model to
deliver 10 metre resolution, calibrated, pollution maps for Glasgow City Centre, and
updated emissions based on measurements
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ADMS-Urban: CERC’s Atmospheric Dispersion Modelling System
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http://www.cerc.co.uk/ADMS-Urban

Example ADMS-Urban pollution maps

Modelled air poIIutlon in London in 2019 W|th a resolution 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 the
model predictions:
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+ Time covariance:

* Hours on the same weekday and at the same time of day over a 3-week period are treated as co-varying

* Means that for each calculation hour, modelled concentrations and measurements from 3 hours are included: the
calculation hour, 1 week before and 2 weeks before.

e System allows for ‘break dates’ and ‘unusual dates’: events that disrupt the covariance, such as bank holidays



Example inversion results from other projects

GIasgow COZ (previous project — presented at AQE 2022)

Comparison of observed and ADMS-Urban modelled hourly CO, concentrations
Higher AQMesh uncertainty: SAQN_Urban Background_GLAS
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Glasgow Vodafone Network as a Sensor measurement network
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ADMS-Urban modelling for Glasgow

e Modelled using CERC’s ADMS-Urban
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Inversion results: NO,
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Inversion results: PM, ¢
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Inversion results: PM,,
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Inferred maps combine model and measurements: NO,
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Inferred maps combine model and measurements: PM, .
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Inferred maps combine model and measurements: PM,,
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® Sensor measurements from the Vodafone network and reference monitors
have been combined with the ADMS-Urban 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 ADMS-Urban to
produce updated high resolution AQ maps

® Results for Glasgow suggest that NO,, PM,, 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 city centre on 1 June 2023.
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Next steps...

® Greenhouse gases project with Cambridge University:

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

= Application of the tool to CO, emissions from a farm in Cambridgeshire, using sensor
measurements

= CH,: Investigative study into the trade-offs 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%
e Background uncertainty: 2 ug m3
® Measurement uncertainty:

= NO,: Reference = 8 g m™3; Vodafone = 24 ug m3

= PM, .: Reference = 2 ug m3; Vodafone = 4 ug m-3

= PM,,: Reference = 4 ug m3; Vodafone = 8 ug m3

C E RC AQE Show, 9-10 October 2024



Local AQ forecasting and alert services using ADI\/IS-Urban
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