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Satellite-based machine learning models 

to estimate high-resolution 

environmental exposures across the UK



Current issues in environmental epidemiology

Specificaspects:

Å Widespreadexposuretoenvironmentalfactors- e.g. airpollution-

oftenaffectingthewholepopulation;

Å Oftensmallrisks- e.g., a RRof1.0051(95%CI: 1.0007-1.0093) for

anincreaseof10‘gr/m3 ofPM10(SametNEJM2000);

Å Needtoperformepidemiologicalanalysesonlargepopulations.

TraditionalLimitations

Å Outcomes/exposureswith low temporaland/orspatialresolution,

roughlyaggregated,andlackofindividual/ small-areainformation;

Å Partialcoverage, especiallyin ruralareasandin low/middleincome

countries,posinglimitationsincountry-wideorglobalanalyses.

Å Linkagebetweenvarioustemporalandspatialscales



Novel data sources for environmental epidemiological studies

Wildfires

PM / Dust

Pollen



Project ST- UK
(Spatio-temporal UK exposure modelling)

Estimation of daily PM10 and PM2.5 concentrations using 

satellite-based machine learning models



CASE STUDY

Case Study: Great Britain

Time series: 2003-2018

Temporal resolution: daily

Spatial resolution: 1 x 1km2

Variableestimated: PM10+ PM2.5

UK = 234.429 pixels

London = ~1.830 pixels



Multi-stage machine learning spatio-temporal model for PM2.5

Predict PM2.5concentrations 

from co-located PM10stations.

Predict PM2.5concentrations 

at the monitor level using 

small-scale predictors

Predict daily PM2.5

concentrations at 1 km2 using 

the parsimonious satellite-based 

machine learning model.

Test different satellite-based 

machine learning models to 

predict PM2.5concentrations 

from the predictors.

Predict satellite-aerosol from 

Copernicus atmospheric 

reanalysis aerosol.

Stage 1 Stage 2 Stage 3 Stage 4 Stage 5


