PLAWES – The Journey of Microplastics from the
River Weser to the North Sea
Plastics in the Environment – Sources • Sinks • Solutions
Existing studies on the effects of tiny plastic particles on the environment usually only provide snapshots; both the
methods used and the results are hardly comparable with each other. Following a holistic approach, the joint research
project PLAWES aims to contribute to filling some important knowledge gaps. In the model region of the German national park Weser-Wadden Sea, researchers are investigating for the first time how microplastics reach the sea coming
from the mainland, which entry points and transport routes are involved and to what extent, as well as the risks associated with the pollution of different ecosystems.

Different Ecosystems at a Glance
Which role do wind and weather, soil erosion, wastewater
systems and wasterwater treatment plants play in the formation and distribution of plastic particles that are barely
visible to the naked eye? How do microplastics accumulate
in different ecosystems? Which interactions occur between
plastic inputs in the environment and animal organisms?
To date, there is far too little reliable data and knowledge
available on these questions.
PLAWES is one of the first national and international
research projects to investigate and evaluate microplastic
pollution across ecosystems from the river catchment area
to the estuary on the coast in an interdisciplinary manner
and over longer periods. The Weser-Wadden Sea region
offers optimal conditions for these investigations: It comprises both urban and agricultural regions, allowing the respective plastic inputs into the environment to be balanced
and compared independently of one another. In addition,
the Weser estuary is located in the sensitive Lower Saxony
Wadden Sea National Park, which has been recognized by
UNESCO as a World Natural Heritage Site.

Identifying Entry Paths and Analyzing Risks
The project partners are specifically sampling the Weser
and its tributaries, including the Lower Weser and the
Wadden Sea, in two measurement campaigns in order to
capture the contamination by microplastics. The campaigns are carried out in spring and autumn at varied water
conditions on the Weser river. Additionally, the researchers
will analyze various microplastic entry points as examples:
important point sources such as wastewater treatment

plants and separation systems as well as diffuse entries
from drains and the atmosphere. They will then model
the particle inputs from the various sources to obtain an
overview of the quantities, transport mechanisms and
accumulation zones.

Preparation of a sediment sample to filter out microplastics.

In order to assess the health risks for humans, the joint
research project PLAWES investigates whether the spread
of pathogens and the development of antibiotic resistance
could be supported by microplastics in the environment.
As microplastics can also enter the food chain via aquatic
organisms, researchers furthermore examine mussels and
worms in freshwaters and in the North Sea; they are interested in possible harmful effects that microplastics could
have on these organisms.
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Preparation of spectroscopic analysis: In the laboratory, a water
sample with microplastics is purified. To do so, a method based on
several enzymes is used that is gentle on plastics.

New Concepts in Environmental Education
Another focus of the project is environmental education.
The results obtained by PLAWES will be integrated into
new information and teaching concepts. Biology education
experts will first assess what students and teachers know
about plastic waste and their attitudes towards it. In order
to raise awareness, they will develop teaching materials
with a sound reference to everyday life. These will then be
disseminated via a multilingual internet portal.
The results will also be incorporated into strategic recommendations for action for politicians, industry and civil
society. In addition, the findings could contribute to the
development of measures and technologies for the reduction of plastic discharges that are specifically tailored to the
most important sources and entry points.
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