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What is air pollution? 

Pollutants in the air that interferes with human health, welfare 

or produces other harmful environmental effects

Source: BBC News
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What are Interventions for Air Pollution? 

Intentional and unintentional actions or strategies that reduce air pollution.

Clean Air Zone (e.g., 
London, Birmingham)

Car Electrification Carpooling

Policy Technology Behaviour changes



Complex Task: COVID-19 impacts on NOX
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* Solution: Weather impacts

“Weather Normalisation” using machine learning (Grange and Carslaw, 2018; 2019)  



•  No Intervention: Cities 
similar but without the 
intervention.

•  No Anticipation: Unaware of 
the intervention beforehand, no 
influence on their behaviour or 
outcomes.

•  No Interference: The 
intervention given to one city 
does not affect the outcomes 
of other cities.

Example: The Impact of Chinese Environmental 
Inspection on PM10 in Hebei.

* Solution: Trend impacts

“Detrending” using Augmented Synthetic Control Method (Abadie et al, 2010):
 what the pollutant would have been if the policy had not been implemented?  



AQPET (all-in-one)

Data Preparation

Remove Weather 
Impacts

Remove “Trend” 
Impacts

Policy effects 
Citation: Dai, Y., Liu, B., Tong, C. and Shi, Z., 2024. Aqpet—
An R package for air quality policy evaluation. 
Environmental Modelling & Software, 177, p.106052.



Overview of input data

Data Template (time series)



Operating Requirement
• Compatible with Win/Mac

• R (>= 4.3.3) + R studio

• https://github.com/clnair-ascm/aqpet/   

# install.packages("pak")
library(pak)
pak::pak('clnair-ascm/aqpet')
library(aqpet)
load_envir()

# gfortran must be installed for 'bcp' package on macOS:
brew install gcc
mkdir -p ~/.R
nano ~/.R/Makevars

For Non-Coders

https://github.com/clnair-ascm/aqpet/
https://www.ministryoftesting.com/courses/coding-for-non-coders-jim-holmes


AQPET APP
• View Data • Build ML model • Results Visualisation



Example of application

• Grange, S.K. et al., 2018. Random forest meteorological normalisation models for Swiss PM 10 

trend analysis. ACP.

• Vu, T.V., et al., Assessing the impact of clean air action on air quality trends in Beijing using a 

machine learning technique. ACP.

• Ben-Michael, et al., 2021. The augmented synthetic control method. JASA.

• Xu, Y., 2017. Generalized synthetic control method: Causal inference with interactive fixed effects 

models. PA.

• https://docs.h2o.ai/h2o/latest-stable/h2o-docs/automl.html. 

• Python Version: https://normet.readthedocs.io/ 

• Song, C. et al., 2023. Attribution of air quality benefits to clean winter heating policies in China: 

combining machine learning with causal inference. EST.

• Cole, M.A. et al., 2020. The impact of the Wuhan Covid-19 lockdown on air pollution and health: a 

machine learning and augmented synthetic control approach. ERE.

• Liu, B., et al., 2023. Assessing the impacts of Birmingham’s clean air zone on air quality: 

estimates from a machine learning and synthetic control approach. ERE.

Reference (additional resources)

https://docs.h2o.ai/h2o/latest-stable/h2o-docs/automl.html
https://normet.readthedocs.io/
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Robustness and Diagnostic Checks
1. In-time placebo tests (Backdating) 2. In-place placebo tests

3. Alternative control groups tests
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