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Air pollution in China
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• Premature death: 1 - 1.35 m per year
• Jingjinji economic loss: 4.68% GDP - (~ £180b)
• 2% of China’s GDP by 2030 if no action taken



Aim of APHH-China Programme

The overall aim of the UK-China APHH
programme is to better understand the
sources, atmospheric transformations and
health impacts of air pollutants in the Beijing
megacity and to improve the capability of
forecasting air quality and developing cost-
effective mitigation measures.



Programme Coordination Team (Shi and lead PIs)

Project 1:   Sources

Project 2:  Processes

Project 3a:  Health 

Project 3b:  Health

Project 4:  Solutions

Science Administrator

1 Roy Harrison, Kebin He
2 Ally Lewis, Pingqing Fu
3a Frank Kelly, Tong Zhu
3b Miranda Loh, Zhiwei Sun
4 Dabo Guan, Shu Tao



Integration activities
• Coordinated joint field campaigns
• Multi-scale modelling of airborne 

concentrations of pollutants
• APHH-Beijing programme science and 

stakeholder engagement meetings
• Data depository and sharing



Observation 
sites

Winter: 
10/11 – 10/12 
2016

Summer: 
15/05 -22/06 
2017



• Over 150 online and offline instrument
• 20 tons of instruments shipped from the UK



IAP 325 m tower



Vertical profile observation

Flux observation



Pollutant Flux Measurements

• Measure fluxes on IAP tower

• Calculate flux per unit area from footprint area

• Compare with emissions inventory

• Improve emissions inventory

• Compare performance of chemistry-transport 
model before and after inventory change



Where are the emissions coming from?

Calculate a flux footprint 
(the area of ground which is 
contributing to our total 
measured flux). 

We are measuring a small 
area - the average footprint 
is shown, with the majority 
of flux contribution coming 
within 1 – 2 km from the 
tower. 

2 km



Aerosol composition: concentrations and fluxes
Summer

Concentrations                                    Fluxes



Ammonia flux measurements over Beijing 
- contribution from NH4NO3 evaporation -

Eddy Flux 
measurements 
of NH3 by QCL

Fl
ux

esEm
is

si
on

Equivalent to 
16.8 kg N ha-1 yr-1



Aromatic fluxes: 
Beijing vs. London

Black - London Aug-Dec 2012 
(Valach et al. 2015)

Red- Beijing May-Jun 2017
Blue –Beijing Nov- Dec 2016

BC flux



Comparison to emissions inventory

Left is the MEIC 
Emissions Inventory for 
October 2010 (scaled 
down by 25 %)



Multiple approaches to source 
apportionment of carbonaceous aerosol
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- Urban - OM: 45.2 %; EC 3.7% 
- Rural - OM: 49.2%; EC: 3.1 %



Understanding the effectiveness of Clean Air 
Actions on air quality

Vu et al. 2019. ACPD; Cheng et al., 2019 ACP



Key scientific values and innovation

• More accurate knowledge on sources and emissions: eddy 
flux, receptor modelling, satellite retrievals and modelling

• Lessons learned from Clean Air Actions

• Improvement in understanding of air pollution processes: 
nitrate and ammonia evaporation, ozone and secondary 
aerosol formation 

• Effectiveness of personal intervention: face masks, home 
air purifiers



Thanks for your 
attention…





Winter campaign air quality



Summer campaign air quality



How representative is IAP site?



Frequency of circulation types
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