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➢ PM2.5 concentration in China has significantly decreased 

(Zhang et al., 2019). But, a large reduction of total PM2.5

does not mean the toxicity of the air reduces accordingly. 
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➢ Improve our understanding of PM2.5 constituents and 

their health risks.

➢ Specifically, to investigate the health impact of long-term 

elemental carbon exposure in China.

➢ Therefore, we can further improve air quality to promote 

public health.

➢ Model performance

Figure 3. Linear regression 

between measured and out-out-

bag predicted EC concentrations 

(Hang et al., under revision).

➢ Long-term spatial variations in EC

➢ The health burden of long-term EC exposure in first-

tier cities was much lower than in their surrounding 

provinces.

➢ Although air quality in China has been significantly 

improved, reducing health inequity among different 

regions may need more attention.

Figure 6. A super-learner based organic carbon prediction model 

(Hang and Pu et al., in submission).

➢ How about the organic carbon pollution? And, the 

OC/EC ration for pollution source investigation?
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Figure 1. Major PM2.5 constituents and sources.

➢ Possible elevated toxicity of elemental carbon (EC). 

Table 1. Relative risk for mortality related to long-term exposure to 

PM2.5 and EC per 1 μg m-3 (Janssen et al., 2011).

➢ It is needed to understand the spatiotemporal variation 

of long-term elemental carbon exposure in China and its 

health risk. However, ground monitoring network of 

PM2.5 constituents does not exist in China.
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III. DATA AND METHOD

➢ Available Ground Measurements of EC + Unique MISR Aerosol Data + Machine Learning

Model output: Daily EC concentration

Study period: 2005-2018

Machine learning model: Random forest

Resolution: 10-km

Model input:

• Terra’s MISR aerosol optical depth

• Ground observational records of EC

• GEOS meteorological condition

• MERRA-2 atmospheric composition 

• CAMS emission inventory

• Other supporting information (i.e., land type, etc.)

Figure 2. Map of study domain, the spatial distribution of 

monitoring sites, and population density (Hang et al., under revision).

Figure 4. Annual 

mean population-

weighted EC 

concentration (red 

line) of (A) Beijing, 

(B) Hebei, (C) 

Shanghai, and (D) 

Jiangsu. The dashed 

lines are calculated 

linear trends over 

2005-2018 (Hang et 

al., under revision).

• EC concentration of first-tier cities Beijing and Shanghai decreased by 7.4% and 

29.2% from 2005-2018.

• However, the EC level of their adjacent provinces Hebei and Jiangsu was relatively 

stable during the entire study period.

Figure 5. (A) 14-year cumulative death in each province of China from 2005-2018, (B) national mean annual EC concentration and its 

corresponding premature death number (Hang et al., under revision).

➢ Mortality burden attributable to long-term EC exposure
• The first estimate of long-term mortality 

burden from EC in China. 

• In 2018, the national mortality burden 

attributable to EC was about 0.7 million.

• EC regulations in China were effective in 

first-tier cities, but need more effort to 

control emissions from coal-power plants, 

industrial facilities, and on-road vehicles 

in other regions.
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