
Ground-based observation：
surface ozone

Yi= Training a model 
Yj = Predicted by Y

∆𝑴𝑴𝑴𝑴𝑴𝑴𝒊𝒊(𝒋𝒋𝟏𝟏,𝒋𝒋𝟐𝟐)= 𝑴𝑴𝑴𝑴𝑴𝑴𝒊𝒊(𝒋𝒋𝟐𝟐) −𝑴𝑴𝑴𝑴𝑴𝑴𝒊𝒊 𝒋𝒋𝟏𝟏
∆𝑨𝑨𝑨𝑨𝑨𝑨𝒊𝒊(𝒋𝒋𝟏𝟏,𝒋𝒋𝟐𝟐)= 𝑨𝑨𝑨𝑨𝑨𝑨𝒊𝒊(𝒋𝒋𝟐𝟐) − 𝑨𝑨𝑨𝑨𝑨𝑨𝒊𝒊(𝒋𝒋𝟏𝟏)

Fixed emission approximation
∆𝑴𝑴𝑴𝑴𝑴𝑴𝒊𝒊(𝒋𝒋)= 𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝒊𝒊(𝒋𝒋) − 𝑩𝑩𝑩𝑩𝑩𝑩𝑩𝑩𝑩𝑩𝑩𝑩𝑩𝑩𝑩𝑩
∆𝑨𝑨𝑨𝑨𝑨𝑨𝒊𝒊(𝒋𝒋)= 𝑶𝑶𝑶𝑶𝑶𝑶𝒋𝒋 − 𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝒊𝒊(𝒋𝒋)

Trend drivers

Air pollutants data                                    Meteorological data                                  TROPOMI data

Ozone production 
sensitivity diagnosis

∆𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑯𝑯𝑯𝑯= 𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑯𝑯𝑯𝑯 − 𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑵𝑵𝑯𝑯𝑯𝑯
∆𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑷𝑷𝑷𝑷= 𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑷𝑷𝑷𝑷 − 𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑺𝑵𝑵𝑵𝑵𝑵𝑵
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Emission impacts

ERA5 reanalysis
meteorological data

NO2 column concentration
HCHO column concentration

Extreme-weather impacts Model training

Weather-normalized 
concentrations

Cross validation

Model performance assessment

1000 random prediction

HCHO-to-NO2 ratio 
method (FNR)
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Weather normalization

Shaply additive explainations
Random forest

…
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Decision tree 1
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