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Introduction of the Recently Started Research Project:
Macroplastics Pollution in the Southern North Sea

— Sources, Pathways and Abatement Strategies

Financed by:

Niedersachsisches Ministerium
fiir Wissenschaft und Kultur
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Possible pathways of marine litter
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Fig 1. Schematic diagram showing the main sources and movement pathways for plastics in
the marine environment, with sinks occurming (1) on beaches, (2) in coastal waters and their
sediments and (3) in the open ocean. Curved arrows depict wind-blown litter, grey arrows
water-borne litter, stippled arrows vertical movement through the water column (including
burial in sediments) and black arrows ingestion by marine organisms (Ryan et al., 2009).
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The consortium consists of 5 research groups affiliated to
the University of Oldenburg, Germany:

Physical Ozeanography (Theorie) (ICBM):
Jorg-Olaf Wolff, Karsten Lettmann, Florian Hahner

Coastal Research (ICBM / HZG)
Emil Stanev, Marcel Ricker

Marine Sensor Systems (ICBM)
Oliver Zielinski, Thomas Badewien, Jens Meyerjlrgens

Geoecology (ICBM)
Holger Freund, Rosanna Schoneich-Argent

Applied Geography and Environmental Planning (IBU)
Ingo Mose, Peter Schaal, Christian Aden,
Katharina Stephan

Duration: April 2016 — 2020

Contact: Prof. Dr. Jorg-Olaf Wolff (wolff@icbm.de)
Web Page: www.macroplastics.de

Funding: 1.4 Mio € by Lower Saxony (MWK)
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Research and working questions of the Project

Where are the main sources of debris entering the North Sea
— land-based versus ocean-based litter?

« Which role do rivers play in the distribution pattern of debris?

« What factors drive the transport and the accumulation of anthropogenic
debris in the marine environment?

« Which role do specific ecosystems play as catchment areas (salt-marshes,
reed communities, beaches, river banks etc.)?

 How could we improve the data management to evaluate and develop better
and/or new abatement strategies?
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Modelling
Hydrodynamic Modelling — Larger North-Sea

Inverse Modelling of drifting litter
Identification of possible accumulation areas

Hydrodynamic Modelling — Coastal

Interaction of litter with beaches
Near shore interaction of wave and currents

Observations and Measurements

Labor and field experiments for drifting objects
Measurements of waves and current near beaches

Monitoring

Input of wooden drifters (open ocean, rivers)
Litter monitoring and statistics, Data management

Citizen Science and Stakeholder-Analysys

App-Development, web page, interaction with
tourists and stakeholders, public awareness



Macroplastics North-Sea

Institute for Chemistry and Biology
of the Marine Environment

< e - e
%, ,,-.v“ 0 :' R

o s wp2 - Consortium
OSSIETZKY
universitdt Freund
OLDENBURG
smesssssssanannnaan, 4 - wooden drifter k. esmensssassannsnnannn,
3 wP1L % ’/ _ o 47 Wwpr4 % .
Wolff | Lettmann - litter monitoring Moose / Schaal Public
- nearshore hydro- - ctnticti . Communit
dynamic modelling 3 StatuGs i - drifter app drifter ..y.
*tenn ------c---.-----n-"" iti :
F e . - beaching 4 - questionaires ‘-—M tourists
ot - rivers and o A § N o
L rorster & | <) | 3 shippinglanes . campaigns ¢ | app commercia
ssssssssssesesd o '~--$u-n--nnnu-‘ ‘ b - wssnnssnnas® actors
e A ."'-.l.!l..ll..lll.!l'..... ...c‘-lllI-l--llncnnnu-l..... e fishermen
. C.Chen ° " wes A& WP5 (28 fsharmen)
L Stanev Zielinski / Badewien o .“k.)cél-.
= s - North Sea hydro- - thermal drifters siithoritics
:J.van der : dynamic modelling < > ' .
- Molen - accumulation } Zy?rodynarnlc <) 0o iescnd sl
WAL aroas ata X "
N local
; inverse modelling ; %, - lab experiments residents

\ 4 Y Y

Cooperations with institutions

wlzge,
— & se’«%
4 t %
V\ Nationalpark @ & i
w. >
attenmeer 5

NLWKN — VEREIN JORDSAND i waw“j

—Jp» : data transfer —)p» : advice —p» : material / software transfer <@ )» : direct bilateral cooperation



Institute for Chemistry and Biology ] : Macroplastics North_isa

of the Marine Environment

- oee T S :“{'T.’;:.‘Q
-4 }'/|‘7~4 e

Interaction of litter with beaches
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Source:
Hally-Rosendahl et al. (2014),
JGR

Grashorn et al. (2015), Ocean Dynamics
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Interaction of litter with beaches

Validate Models with Measurements

Wave Measurements with
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Measurements of local currents
and drifter paths

Thermal drifters in combination with infrared
cameras:
- glass bottles filled with hot water

- simple ice blocks of frozen water
Coastal-Observation-System
=

Wave and current Radar

/

IR-Camera
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- Pressure - Wave-Sensor

Hot Macro-Plastic (bottles)
Lagrangian drifter

ﬂ ADCP - Current Wave

Version 1.00 2015.03.11 T. Badewien



Institute for Chemistry and Biology Macioplastics North_i?a

of the Marine Environment

Investigation of the role of rivers

1) Monitoring of litter along rivers and at barrage facilities

Wooden drifters:
- 7x8cm
- with branding

2) Using large numbers of wooden drifters to
Investigate the drift paths of litter located
within rivers:

- different input locations along rivers
and coastline
- repeating each year

3) Interaction with public community:
- citizens are asked to report finding of drifters
- cooperation with National Park authority
(Guides, Ranger, etc. )
- cooperation with local NGO
- Own monitoring activities

4) Using large-scale modelling to investigate drifting paths and validate with
wooden-drifter paths.
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Investigation of the role of rivers: Inspired by the work of Carson et al. (2013)

Using wooden drifters  for Hawaii island.

Drift blocks made of |
wood simulate the
fate of plastic debris
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# Hilo Bay October (446)
<& Hilo Bay March (405)
® Pohoiki October (236)
A Kaulana October (230)

Fig 4. Locations of all reported drifter recoveries. Multiple recoveries in one area are
represented by one symbol, with the adjacent numeral denoting the number of
recoveries in that area Numbers in parenthesis in the figure legend are the total
number of blocks released at that event. Arrows connect release and recovery loca-
tions, and do not represent drift paths Not all of the release-recovery connections are

. . sh for clarity.
Slides provided IR

Kamilo by Henry S. Carson

H.5 Carson et al. / Marine Emvironmental Research 84 (2013) 76—83
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Public Awareness and Citizen Science Helfen Sie mit die

Verteilung von Meeresmiill
zu erfassen!

Mounting campaigns in the project area to raise the TSN
awareness for marine debris of politicians, citizen, tourists oo e el
and other stakeholders | '

GIS-based data-collection by activating residents and WL 17 ST IR
tourists via smartphone app and web-application "‘m;;“‘f’;“‘"‘f“,,;;:’;
- reporting of marine litter (macroplastics) via e

georeferenced photographic images
- reporting the findings of the drifters

Cooperation in strategic networks against marine

litter, e.g.
,Round Table Marine Litter” in the permanent
representation of Lower Saxony with a Federal
Government in Berlin

- Clean Europe Network etc.
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Stakeholder-Analysis and Abatement Strategies

« Stakeholder-Analysis:

« Expert Interviews and Workshops with Stakeholders
from economy, society and government, e.g.

Who is a main stakeholder/shareholder of marine macroplastics debris and which
stakeholder/shareholder play which specific part in Lower Saxony?

Which pathways / stakeholders are of a specific interest for initiating abatement
strategies?

POWER

Dormant
Stakeholder

How can / should actor-orientated abatement
strategies be designed and how to implement
these strategies ?

Are legislative measures reasonable to
solve the pr ms

Non-
Stakeholder

Dominant
Stakeholder

Dangerous
Stakeholder

Definitive
Stakeholder

Discretionary
Stakeholder

Demanding
Stakeholder

Dependant
Stakeholder

URGENCY LEGITIMACY

Macroplastics North-Sea
el




Macroplastics North-Sea

30’“"%& Institute for Chemistry and Biology
(P of the Marine Environment

TR Y it
W 14 - e £
o« BhN H

Investigation of the role of rivers:

Using hydrodynamic modelling of drifters

Pilot studies: - TS B
Master thesis by Vanessa Schakau (2014), #: Litter monitoring ste}vlons —_
Bachelor thesis by Julia Herling (2015), in German Bight: S ﬁﬁf;
University of Oldenburg Where is litter coming frem? {t_»_ S
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Herling J (2015) Strandmdill entlang der Deutschen Bucht —
Eintragspfade und Verteilungsmuster von 1995-2013.
Bachelorarbeit, Universitat Oldenburg
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Contact: Prof. Dr. Jorg-Olaf Wolff (wolff@icbm.de) 02
0

Web Page: www.macroplastics.de
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