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Beljing committed to improving its air quality for the
2008 games, including the Para-Olympics

A multi-pronged and unprecedented effort was
launched starting well before 2008

— Controlling emissions within Beljing area not likely sufficient
Heavy involvement from the meteorological and air
guality science community

— Plus political (and financial) support

Air quality did improve, although quantifying the
amount due to the emission controls is challenging
Beljing was a unique natural experiment

— Jim Zhang will discuss health benefits

— How can BC (Canada) build from this experience?



Gurjar et al. 2008 Atmos. Envir.



Close/relocate heavy industries
Add S and N controls to local power plants

Increase contribution to the ‘grid’ from
more-distant power plants

Improve VOC controls

Remove ‘yellow tag’ vehicles from Beljing
roads

Cease or reduce construction and industry
Cut venhicle traffic
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Beijing, Tianjin and Hebel closed/relocated several high
energy consumption and high emission industries such
as the Beljing No. 2 Chemical Factory.

Petrochemical companies in southeastern Beijing were
all relocated or stopped production

Most concrete pouring work stopped July 1 and the rest
before before July 20

Production suspended or emission reduced for local
metallurgy, building material, cement, quarry and lime
companies

— Of the 18 metallurgy and building material companies, two
stopped production, two stopped operations of main production
equipment and the other 14 stopped operations of some
emission-causing activities

557 gas stations reduced the emissions of volatile
organic substances by capturing fugitive emissions



The total number of regions participating in the
activity to six, including Beljing, Tianjin, Hebel,
Shanxi, Inner Mongolia and Shandong

By the end of 2007 a 17000 megawatt de-
sulfurization facility was in operation

The four coal-fired power plants Beijing Gaojing
Thermal Power Plant, Beljing Jingneng Thermal
Power Co., Ltd, Guohua Electric Power and
Beljing Huaneng Thermo-electricity Plant aimed
at emission reductions of 30% during the
Olympic Games

No 6 and 7 coal-fired units of Jingfeng Thermal
Power Plant, heavy oll units of China Huadian
Group Beljlng Thermal Power Co., Ltd stopped
operations
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There were 3.3 million vehicles in Beljing with more
than 300,000 vehicles not meeting the Euro |
emission standard (“yellow tag”) and contributing
~50% of the total emissions

The goal for the Olympics was to reduce emissions
from vehicles by 63 percent

— Those affected were compensated (~1.3 billion RMB)

In March 2008 the sale of new cars not meeting Euro
IV standards was prohibited

Yellow tag vehicles, many of which were freight
trucks, were totally off the road by July 19

— Largely banned from roads from July 1 to Sept 20

— Trucks entering Beijing detoured on highway around city

— Some trucks were exempt, but had to apply for permits
from the municipal government, including those carrying
farm produce like vegetables and live pigs (at night only)



Jiming Hao — Tsinghua U. Nov 6, 2008
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Lamsal, L. N., R. V. Martin, A. van Donkelaar et al. (2008), J. Geophys. Res., 113, D16308, d0i:10.1029/2007JD009235.



In the laboratory at Tsinghua U. TEA coated pads are
placed in each side of the sampler and the sampler is
placed in an air tight container

Samplers are taken to the pre-selected sites on Fridays,
removed from container and switched with samplers that
were exposed continuously for the previous week

Air (NO,) constantly diffuses at a steady rate into the
sampler and is captured by the TEA

Exposed samplers are transported back to the lab in the
air tight container

Pads are removed and placed in a capped test tube and
stored in the freezer

Pads are extracted in de-ionized water and ion
chromatography is used to determine the concentration
of the NO2- ion

Weekly average temperature and relative humidity are
used with NO, diffusion parameters (sampler-specific) to
determine collection rate to calculate ambient
concentrations in ppb

Ogawa Sampler
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OMI Column Density (molecules/cm
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OMI Column Density (molecules/cm 2 x1015)
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OMI Column Density (molecules/cm 2 x1015)
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Precipitation type &
Intensity

Precipitation
Depth/Density

Visibility/Celling
High winds

Wind speed &
direction
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Occurrence Frequency

2-3 Days before| 6 hourly, update twice per day

Day before 3 hourly, updated four time per day

Day of 1 hourly, updated hourly

0-2 hours 5 minutes, update every 15 min

* Public emergency forecasting in case of harmful release.
Vancouver CFD modelling (~100m).



e Beljing made tremendous strides to clean up
their air for the 2008 Olympics

— There Is a lasting legacy of awareness and cleaner air
— Stay tuned

— Observations documented the change and satellite-
based measurements proved to be useful

— This natural experiment is leading to new scientific
Insights (atmospheric and health science)
 What opportunities and legacies will Vancouver
2010 provide?
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