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Raising Concern about Microplastic Pollution in Coastal and Marine
Environment and Strengthening Scientific Researches on

Pollution Prevention and Management

Zhang Haibo'” Zhou Qian'” Zhou Yang'> Tu Chen' Luo Yongming"’

(1 Yantai Institute of Coastal Zone Research, Chinese Academy of Sciences, Yantai 264003, China;

2 University of Chinese Academy of Sciences, Beijing 100049, China )

Abstract

The pollution of microplastics, which is defined as the plastic pieces with diameter or length less than 5 mm, has been a global

problem of coastal and marine environment. In China, some preliminary surveys regarding the pollution in surface water, sediment, and benthic

bivalves have been carried out in marine water and coastal beaches of the Bohai Sea, Yangtze River estuary, and some islands and bays of the

South China Sea since 2014. A basic dataset has been obtained from these investigations. However, the current results on microplasitcs pol-

lution in China is still far from the needs for pollution prevention and national-wide regulation. More datasets and scientific researches on the

pollution status, sources, fate, and ecological risks of the microplasitcs are required in the next few years. Moreover, current knowledge on the
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aspects of basic theories, methodologies, and techniques on risk assessment and management of microplastic pollution in the marine and coastal
environment is still in developing worldwide. Therefore, more contributions from the China’s researches on this topic are encouraged due to
the high production and consumption of plastic products as well as the long coastal line in China. As a matter of fact, Chinese government has
already noticed the impact of microplasitcs pollution on the coastal and marine environmental security. A research program guideline regarding
the monitoring and ecological effects assessment of the marine microplastic pollution has been issued in the “Marine Environmental Security
Assurance” which is one of the National Science and Technology Major Projects of the Thirteenth “Five-Year Plan” by the Ministry of Science
and Technology (MOST). In case of the program was approved and launched in the next five years, more supporting datasets and methodologies
could be obtained aiming to reveal the pollution status of microplastics in the coastal and marine environment, to assess its ecological risks, and
to control the emission and diffusion of the pollutants. Therefore, the purpose of this paper was to analyze the key scientific problems and tech-
nique barriers for the regulation of marine and coastal pollution of microplastics and protection of environmental security in China, and then to
provide some systematic research directions for the next 5 to 10 years based on this analysis. The proposed researches were illustrated briefly as
follows. (1) Developing the methodologies and technical equipment for surveying, monitoring and assessment of the microplastic pollution in
marine and coastal environment in order to improve the data comparability and study efficiency. (2) Revealing the emission sources, fluxes, and
fate of microplasitc in the marine environment in some large estuaries, bays, and coastal beaches in order to support the source control and man-
agement of microplastics pollution. (3) Characterization of the chemical pollutants attached on the surface of microplastics which have variety
sources and assessment of the adsorption and desorption of these chemicals from the surface and their effects on the bioaccumulation of these
chemicals in the marine organisms. (4) Studying the transferring of microplastics and the attached chemical pollutants in the different trophic
levels of a marine food web and developing some methodologies for assessing the ecotoxicity of the microplastics, which could be used as a ba-
sis for the establishment of standards of the microplastic pollution in the China’s marine environment. (5) Developing the control and treatment
techniques and regulation strategies microplastics pollution in the oceans of China, in particular of establishing the supervision system covering
the monitoring, assessment, and treatment of the microplastics for some key oceanic areas.

Keywords  microplastic, coastal marine, research direction, regulation strategy
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