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The industrialization and urbanization in China over the
past 30 years have resulted in serious deterioration and
contamination of the natural ecosystems in terms of air,
soil, water and also the biota as evidenced by chemical and
toxicological data reported widely (Ford and Cheng 2009;
Ford et al. 2011; Gu and Wang 2012, 2013; Zhao et al.
2013). As chemical analysis can show the concentrations of
specific contaminants at the time and locations of sam-
pling, it serves as a direct indication on the extent of
contamination, but it also has its own limitations by the
entities of the sampled and the analytical methods used.
Such data are only relevant to the specific compartments of
the ecological niche under the specific conditions at the
time of sampling and the methods used (Zhao et al. 2012a,
b). Collection of environmental data that can yield histor-
ical events is hardly possible with routine chemical ana-
lysis alone except for a few cases, e.g., lead isotopic ratio
for the sources of the contamination in sediment cores and
nitrogen isotope ratio for the sources of pollution. As such,
alternative approaches in understanding the environmental
impact from pollution and toxic chemicals can be ecolog-
ical based by using indicators that can stand the test of time
to reflect the historical events of the past or pollution. In
general, ecological investigations have not been given the
importance and uniqueness as they deserve mainly due to
the high variability and also the long duration of the study
for collection of meaningful data to reach a more con-
vincing conclusion (Shen et al. 2010). However, it is
undeniable that ecological analysis coupling with chemical
data can provide more insights to the environmental status
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of the ecosystems and the changes that have been taking
place. In a similar but different approach, microbial com-
munity structure composition of selective biochemical
process can be used as reliable environmental quality
indicators, anammox bacteria as one has been proposed as
selective species of this group are only detected in con-
taminated environments while others are only in pristine
ecosystems (Cao et al. 2011, 2012, 2013; Li et al. 2011a,
b). Since PCR-based amplification of specific DNA tem-
plates extracted from sediments/soils is highly specific and
sensitive, this approach has been successful in confirming
the anthropogenic pollution sources. All of these new
advances are important in further scientific understanding
of the living environment and in preventing against detri-
mental changes due to anthropogenic impacts.

We believe that the research field of ecotoxicology can
be advanced by more in-depth research and fundamental
investigations of environmental chemistry, ecotoxicology
and environmental/pollution toxicology, applied biology
and molecular biology to provide the essential basic
information and key data for a better understanding of the
environmental issues and also protection of the environ-
ment. It is non-disputable that many scientists in China
have actively engaged in research on pollution sources,
types of the pollutants, toxic effects of chemicals on target
and non-target organisms at a wide range of response levels
including molecular, enzymatic, and organismic levels,
especially many studies carried out in laboratory under
simulated and controlled conditions (Han et al. 2011; Wu
et al. 2009; Zhao et al. 2009, 2013). The information from
such hypothetical studies must serve the needs for problem
solving in the real world, which is community and eco-
system based. Here an integration of studies on ecosystem
ecology and computer modeling with toxicology and ana-
lytical chemistry has been collected from selective papers
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of talks presented at the 4th International Symposium on
Environmental Health and Pollution Control (4-ISEHPC)
held on September 23-25 in Harbin and continued on
September 26-28, 2012 in Beijing, PR China to make these
results in a permanent form for scientific community
worldwide.

It was our primary purposes initially in organizing this
series of symposia over the last 10 years to gather scientific
data from local scientists to discuss their on-going research
projects, communicate the latest research results and
effectively disseminate such information at each sympo-
sium so that future coherent research projects could be
formulated and carried out for a better, systematic and
common understanding of the magnitude of environmental
problems, basic mechanisms and possible mitigation
strategies. By doing so, research projects in planning phase
by graduate student and post-docs can benefit from such
information exchanges to advance the better understanding
of the scientific questions involved. At the same time, it
was also our hope that legislatures and governing bodies of
government would benefit from such information and to
implement science-based policy with the scientific data
available as a basis. It is clearly important that multi-dis-
ciplinary interactions are necessary and essential not only
to better our understanding and effective planning of
research projects in ecotoxicology, but also to implement
any remedial measures to deal with the environmental
problems facing not only China but particularly the
developing countries and emerging powers in the world in
the near future (Ford et al. 2011; Gu and Wang 2012, 2013;
Zhao et al. 2013). The Ministry of Environmental Protec-
tion of PR China reported the negative changes of the
physical, chemical and biological characteristics of eco-
systems in the annual status reports openly recognizing the
aggravated environmental condition. The elucidation of
processes and mechanisms involved is the primary
responsibility of scientists so that administrative and
management plans can be formed to deal with such con-
dition most effectively.

This symposium series went back to 2005, at the time
Prof. Shupei Cheng at the School of the Environment,
Nanjing University, PR China identified the importance of
research on relationship between pollution and health. As a
result, the First International Symposium on Environmental
Health and Pollution Control (1-ISEHPC) was held at
Nanjing University in 2006. Unfortunately, I had to cancel
my plan to attend the inauguration symposium due to an
unexpected event preventing me from witness this event
personally. After a year, he informed me about his planning
to hold the Second ISEHPC in 2008 in Nanjing again and I
responded that some key outcomes needed to be identified
to be beneficial to the graduate students, post-docs and
young scientists all together to elevate their research skills,

@ Springer

in particular on scientific writing for academic publications
which are heavily weighed toward English language than
the native Chinese. Bearing this in mind, a Special Issue on
EHPC was in our plan and selective papers were published
the first time in Ecotoxicology in 2009 as a Special Issue to
documents the research activities and the pollution prob-
lems in China (Ford and Cheng 2009). Subsequently, the
3rd ISEHPC was held in 2010 in both Nanjing and Beijing
to cover a much diverse and wider audience and another ST
was published in Ecotoxicology in 2011 (Ford et al. 2011).
As the community of concerned scientists was being more
aware of the focused research activities on the identified
area, ecologists equipped with modeling capability also
actively participated in the 3rd ISEHPC, the 4th ISEHPC
was held in both Harbin and Beijing in 2012 and the out-
comes of this symposium are presented here. Through the
past more than a dozen of years on research collaboration
between Prof. Cheng and I, we had produced joint research
outputs as published papers and patents and, more impor-
tantly, the active exchange of research ideas and supporting
each other in one way or another so that both of us carried
out individual research with personal characteristics but
also have joint products—this is one of them as an exam-
ple. We can proudly say that many young people have
benefited from the small but sharply focused symposium
series, which allowed them to have one-to-one and face-to-
face discussion with the participants, especially the inter-
national speakers. Some of them have then established their
research connections and personal friendship with the
speakers. The impacts on them are apparent now as they
are engaging independent research in their own labs of
different universities both in China and abroad, and will
last for a much longer time, probably their whole careers.
The publication of this SI in 2014 is coincided with the
retirement of Prof. Cheng from Nanjing University and he
will be actively serving various roles to the university
community and his School of the Environment. I think it is
appropriate to honor this SI to him, to recognize his career
in environmental research and education, and achievements
in Environmental Biotechnology, which is his first book
published in Chinese and influenced generations of stu-
dents and educators. I myself have learnt a great deal from
him through our enjoyable collaboration over the years on
academic research and also personal interest.

As shown in the first seven papers of this SI, the theme
of Contamination monitoring and ecosystem health
includes investigations on nutrients, phytoplankton com-
munity and composition, metals and metalloids and poly-
aromatic hyadrocarbons of estuary system of Haihe River
Basin, three lakes (namely Aobaopao, Baiyangdian and
Delong), and Zhalong wetland, all in northern China,
where the first oilfield was discovered. In the eight papers
followed, the theme of Assessment of ecosystem risk
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focuses on similar pollutants in rivers (Lhasa and Wuyuer),
lakes (Dongdahai, Huoshaohei, Keqin, Nashina, Qinken-
pao, Wanghua, Xidahai, Xihulu, Xinhuahu), Zhalong
wetland and cities (Beijing, Shanghai, Guangzhou and
Xiamen) to yield information on ecosystem risk, which is
very useful to research scientists and also for administra-
tive decision-making (Fig. 1). Lakes around the first oil
city Daqing in northern China were investigated to

delineate the effect of oil drilling on contamination as this
is a point source for the last 50 years. A set of another six
papers on the theme of Toxicity testing and biomarkers
presents findings on reproductive toxicity and genotoxicity
of Yangtze River and Liuxihe reservoir, respectively;
genotoxicity of both nitrobenzene and petrolume on Vicia
faba, and water pollution in Taihu Lake using Euglena
species as an indictor, and toxic response of carp (Cyprinus
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Fig. 1 A map of China with the research studying locations reported in this special issue
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carpio) to phthalate ester, reflecting the wide array of
pollutants applicable to the current pollution problems in
the country. On the theme of Pollution control, ecosystem
responses and management, five papers present wastewater
treatment and pollutant removal by wetland; water
requirement for restoration of Haihe basin; and soil meso-
and macro-arthropoda community in response to land use
to address issue at various ecological levels. The final
remaining six papers on the theme of Mechanisms of
contaminant removal and control present phytoremediation
of petroleum, and Zn and Cu; sorption of Uranium and
Cr(IIl) by bacterium and Chlorella miniata; and biosafety
issue of genetic engineering plants on rhizosphere micro-
bial community. This collection of papers keeps up the
tradition of this symposium series on drinking water and
geno-toxicity, expands the scope to northern China aquatic
lakes and river basin as well as pollution in Lhasa to have a
much wider view. It is clear that environmental contami-
nation and cleaning up should be dealt with in case-by-case
manner and different techniques should be used selectively
based on the specific pollutant and conditions of the eco-
system to formulate the science-based approach. Because
of this, nano-materials and abiotic process also have their
role to play in solving the environmental problems (Xu
et al. 2009; Luo et al. 2013). Similarly, phytoremediation is
a subject where basic scientific investigation is still largely
less recognized for their potential in pollutant removal,
metals and metalloid or organics (Yu and Gu 2006, 2009;
Yu et al. 2008) and alleochemicals can also facilitate the
inhibition of pollution-induce bloom of algae (Shao et al.
2013). Here we present some examples to illustrate to the
world the nature of the environmental problems in the
second largest economy of the world, the magnitude of
them and the challenges facing our society of the global
village, especially the emerging economies of currently
developing countries because of the anthropogenic sources
of pollution, high population density and related activities
in these countries can result in pollution beyond the ter-
restrial landmass to coast and oceans (Cao et al. 2011,
2012; Li et al. 2011a, b).

Since the publication of Silent Spring in 1962, serious
cases of oil spill, drinking water quality or contamination of
food and beverages as well as plasticizers in toys and soft
drinks, are still facing the public and the developing coun-
tries. In addition to the environmental pollutants of metals
and polyaromatic hydrocarbons, pesticides and herbicides,
endocrine-disrupting chemicals and pharmaceutical and
personal care products are becoming more and more
research focus for the current investigations. It is recognized
that environmental problems are not a pure scientific ques-
tion to human society there are fundamental socioeconomics
basis for them to occur again and again in different countries
and cultures. It must be true that both education and
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scientific research plus exchange of information to over-
come some of the obstacles in communication so that our
society can move forward in a concrete step each time in
dealing with the environmental pollution problems and
protect our living planet for future generations.
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