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Measured PM2.5 trends (2015-2017)

significant positive trend significant negative trend insignificant trend

median significant trend zero

Median trend: -7.2% year-1 or -3.4 µg year-1

Silver et al., ERL (2018)
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Measured O3 (MDA8) trends (2015-2017)

significant positive trend significant negative trend insignificant trend

median significant trend zero

Median trend: 5.2% year-1 or 4.6 µg year-1

Silver et al., ERL (2018)
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Are the trends driven by emissions or meteorology?

Control simulation

Varying emissions using 

MEIC 2015 scaled by 

Zheng et al (2018) for 

2015-2017

Fixed emissions simulation

• Using WRF-Chem, we simulate air quality over China during 
2015-2017

• ECMWF ERA-Interim fields used for initial and boundary 
conditions, and to nudge the meteorology.

• MOZART-4 chemistry with MOSAIC 4-bin aerosol scheme
• Multiresolution Emission Inventory for China (MEIC) 2015

MEIC 2015 emissions used 

for all simulation years 
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PM2.5: Trends are primarily driven by emissions changes

• At the location of each measurement station, the 
trend in the measurement data, control, and 
fixed emissions simulations are calculated

• The control run matches the measurement run 
reasonably well

• There is no overall trend in the fixed emissions 
run

• This suggests that the trend in PM2.5 was 
primarily driven by changes in emissions, with 
little overall contribution from meteorology

• Using GBD 2017, we calculated that between 
2015 and 2017 annual premature mortalities 
decreased by 150 000 (129 000 – 170 000)

- 3.4 µg m-3 year-1Median trend: - 3.9 µg m-3 year-1 - 0.6 µg m-3 year-1

Silver et al., ACPD (in review)
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O3: Model underestimates the trend

• At the location of each measurement station, the 
trend in the measurement data, control, and 
fixed emissions simulations are calculated

• The control run records a median positive trend, 
but underestimates compared with the 
measurements

• There is no overall trend in the fixed emissions 
run

• Based on the measurement trend, we estimate 
an increase of 21 000 annual premature 
mortalities caused by O3 between 2015 and 
2017.

4.6 µg m-3 year-1Median trend: -0.7 µg m-3 year-1 0.0 µg m-3 year-1

Silver et al., ACPD (in review)
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