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Approach Snider et al. (2016) use κ-Köhler 

theory with hygroscopicity 

parameter κ (Petters and 

Kreidenweis, 2007) to 

calculate diameter D growth 

factors GF for chemicals 

depending on relative 

humidity

Calculate water mass for 

organics and inorganic salts 

BC and metal oxides assumed to 

be insoluble
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Manchester supersite (20/02/2021 to 08/03/2021)

Photo: Michael Flynn

NH4, NO3, SO4

metal oxides

black carbon

Purple Air

Meteorological 
observation 

EMEP4UK 
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NaCl proxy: measurement from 
Auchencorth Moss supersite



Traditional approach
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Growth factors

Local Physical Chemistry Statement (LPCS) approach

Weather

Calculate growth factors for hygroscopic PM2.5 components
Calculate water associated with hygroscopic chemicals depending on RH



Local Physical Chemistry Statement (LPCS) approach

Compare time series and scatter plots of LCS with sum of dried PM2.5 components (CALC dry) 
and dried PM2.5 components plus water associated with PM2.5 (CALC total)

High 
transparency = 
lots of missing 

data
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Local Physical Chemistry Statement (LPCS) approach

8The chemical speciation hints at periods where overestimation is to be expected
The density distribution shows the overall performance of the sensor.
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Bonfire night winter storm
Storm Christoph 18-20/01/2021



Local Physical Chemistry Statement

User upload: 
• Location of measurements
• Type of location
• LCS data (csv)

 gives power to non-expert user to interpret 
results of their LCS

 chemically sense-checks why and when the 
algorithm is working

Data report contains:
• Time series of mass concentration for LCS and 

chemicals 

• Density distribution

• Correlation of predicted vs measured PM2.5 mass 
concentration

• Information about local sources or conditions 
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Background of Tool
• modelled or forecast PM 

composition, RH, T
• Information about unusual 

conditions for location or time 
period

Not everyone has super site, but EMEP4UK data -> tool 



Tool demonstration

-> Audric
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Summary
• Local Physical Chemistry statement developed

• App for using modelled EMEP4UK data to compare against measured 
air PM sensor data prototyped

• Given PM2.5 chemical composition from global EMEP run, the LPCS 
may be a useful tool to non-specialist sensor users  

• Next steps: develop app further for the UK and explore global 
options

• Approach is complementary to AI/ machine learning approaches

13Thank you!



Additional slides
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Example period – Manchester – 20/02/2021 to 08/03/2021

Weather



Ion balance
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EMEP4UK
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EMEP4UK
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EMEP4UK
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EMEP4UK



Datalabs

Developed by by Iain Walmsley within UKSCAPE

EMEP

https://emep-emep4uk.datalabs.ceh.ac.uk/example-panel-app

WRF

https://emep-wrfdata.datalabs.ceh.ac.uk/wrf-data

We’ll use the underlying API for the Quant App
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https://emep-emep4uk.datalabs.ceh.ac.uk/example-panel-app
https://emep-wrfdata.datalabs.ceh.ac.uk/wrf-data

