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This book 1s an essential reference for air quality regulators, scientists, engineers,
teachers, and students. It is the first of its kind written in the Chinese language. It
tracks the evolution and history of particulate matter (PM) ambient air quality standards to the
current PM, - mass indicator. PM., - and the Environment in China assembles and
summarizes Chinese PM, ; mass and chemical composition for 5 large urban areas, 27

provinces, and 4 special administrative districts. This book provides a first step for

understanding PM, : in China. including where it comes from, how it is measured. how it
affects health, visibility, ecosystems, and climate, and how to reduce its concentrations.

PM pollution has long been known to cause adverse health effects, reduce
visibility. and cause soiling on clothing and surfaces. More recently, PM components
have been implicated in climate change and ecosystem (including forests and crops)
damage. The sizes of suspended PM in the atmosphere are effectively limited at the
upper end (particles with diameters >~ 30um) by gravitational deposition and at the
lower end (diameters<Z~0.03um) by diffusion, evaporation, and coagulation. PM, ;
mass (most of which is found in the 0. 1 to 2. 5 um region) comprises particle sizes that
can remain airborne for several days and transport over distances of 1000 km or more.
Whereas coarse PM mass (the difference between PM,, and PM, - or PM,,_,:) is
composed mostly of directly-emitted particles such as geological material (fugitive
dust), sea salt, and bioaerosol, PM, : consists of both directly-emitted particles and
those that form from precursor gases. As a result, other regulated pollutant emissions

such as SO, and NO, must be reduced because they oxidize to PM sulfates and nitrates

after emission, respectively. Non-regulated pollutant emissions, such as VOCs and
NH3 must also be considered. as they contribute to the PM, ; formation process. The
importance of these precursors, and the mechanisms by which they convert to PM, are
covered in this book.

PM, . also has the most deleterious effects on public health. Owing to its long
residence times, It spreads and mixes over urban and regional scales, sometimes at great
distances from the emission sources, thereby maximizing the number of people exposed.
Whereas much of the PM,,_, ; deposits in the upper respiratory tract, PM, - penetrates
into the more sensitive alveolar areas of the human lung where it can cause short-term
respiratory distress and long-term cancers. Many toxic elements, such as V, Ni, As,

Se, Cd, Pb, and organic compounds, such as polycyclic aromatic hydrocarbons (PAHs)



-iVl

are present in the PM, ; fraction, owing to their condensation on primary combustion
particles upon cooling soon after emission. This book provides a good summary of these
effects and points to more detailed reviews of the topic.

PM., ; contains many particles with sizes comparable to the wavelength of visible
light. This results in efficient scattering and absorption of incoming light along a
sight-path. which causes the intense and persistent haze seen in so many Chinese cities,.
Some people have claimed that this haze is caused by fog, but if this is so then airport
visual ranges would not have degraded by factors of 5 or more over the past 30 years.
PM, ; 1s the main cause of urban and regional haze, and low wvisual range i1s a good
indicator of high concentrations, as elucidated in this book. The same scattering.
absorption, and extinction that causes haze also affects the Earth’s climate; the black
carbon component in PM,_; is a global warming forcing agent of the same magnitude as
other greenhouse gases.

Air quality management to lower PM, ; levels is a process, as well as an application
of emission reduction technology. Many Chinese industries and vehicles have pollutant
gas and PM emission controls in place, and the most effective of these are described in
the book. However, if the effectiveness of these controls is not monitored or enforced.,
there i1s no accountability for actual emission reductions. Obtaining accurate,
real-world, multipollutant emission measurements is also a challenge, and it is not met
by adapting antiquated source testing methods used by the USEPA for regulatory purposes.
More modern leapfrogging opportunities are identified here that should be implemented in
China for more cost effective and rapid emission assessments and accountability.

The most important feature of this book i1s that it is specifically written for the
technically-competent non-specialist. It took more than two decades from the mid 1960s
to develop academic programs and trained air quality specialists in North America and
Europe to staff the national, state, and local agencies, as well as the industries. that

needed to manage air quality. China cannot wait this long. Rapid capacitation is needed

to quickly devise and implement air quality management strategies at the provincial and

city levels. PM, ; i1s a perfect focus, owing to its multipollutant/multieffect nature, and
this book will give every air quality professional in China a leg up in forming a successful

career to improve air quality for everyone.

Division of Atmospheric Sciences,

Desert Research Institute
Professor Judith C. Chow
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