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WA 1
Strategy towards an EAM for shore nourishments
All project partners

Goal

STENCIL aims at making a first step towards the
long-term goal of establishing an ICZM and EAM
for shore nourishments in Germany. With a focus
on the North Frisian Wadden Sea the project is in
full agreement with the “Strategie Wattenmeer
2100”, a strategy to support the sustainable
growth of the UNESCO World Heritage Wadden
Sea in light of sea-level rise until the year 2100.

S2

S3

S1

Pilot sites for monitoring and
modeling around Sylt, Germany. Project results will be applicable in other coastal regions
in Germany and Europe.

WA 2
Assessment and
modeling of storm
tides and nearshore
waves/currents
LWI

WA 3
Assessment and
modeling of
morphological
changes on a regional
scale
LuFI

WA 6
Assessment of
hydrotoxicological
impacts due to sand
dredging and shore
nourishment
RWTH

STENCIL is a national project joining the expertise of coastal
engineers and modelers, geologists, biologists and toxicologists
of:

WA 4
Modeling nearshore
sediment transport
under storm-surge
conditions
FZK

WA 5
Monitoring
sedimentary behavior
of benthic habitats at
the extraction and
nourishment site
AWI-Sylt

Other research projects, scientific community

In view of climate change, shore nourishments
are promising low-regret measures to prevent
coastal erosion. However, the recent paradigm
shift to an Integrated Coastal Zone Management
(ICZM) and to an Ecosystem Approach to
Management (EAM) requires new concepts,
models and tools for the implementation of more
sustainable and environment-friendly shore
nourishments.

Coastal authorities, other stakeholders

Shore nourishments to prevent land loss of sandy coasts have been carried out
worldwide for several decades and are seen as a routine coastal protection measure
in many coastal areas.

Interdisciplinary approach

WA 2

Hydrodynamic model
First model
result of flow
velocities
around
Sylt

WA 3

Morphodynamic model
Regional
bathymetry
around Sylt

PROJECT OUTCOMES
data sets, methods, techniques, modeling tools, recommendations

WA 4

WA 5

Wave flume experiments with mixed sand under stormsurge conditions

Monitoring of dredging and nourishment sites around Sylt

Cross-shore sediment transport

The individual work areas (WA 2–WA 6) will join to:
 Assess the environmental impact of dredging and dumping for
shore nourishments
 Improve the prediction of coastal hydro- and morphodynamics.
STENCIL provides a unique interdisciplinary investigation of the
effects and sustainability of shore nourishments in view of EAM
and ICZM. In addition, the project will deliver work-flow studies to
develop standardized operative observation, analysis and
decision-supporting tools.

PROJECT GOALS

 New tools and models for decision making
 A strategy for future planning and monitoring of shore nourishment
projects as well as for the necessary research activities

 Forschungszentrum Küste (FZK, Leibniz Universität Hannover
and Technische Universität Braunschweig)
 Ludwig-Franzius-Institute for Hydraulic, Estuarine and Coastal
Engineering (LuFI, Leibniz Universität Hannover)
 Leichtweiß-Institute for Hydraulic Engineering and Water
Resources (LWI, Technische Universität Braunschweig)
 Alfred Wegener Institute – Helmholtz Centre for Polar and
Marine Research (AWI-Sylt)
 The Institute of Hydraulic Engineering and Water Resources
Management and the Institute for Environmental Research
(RWTH Aachen University).

WA 6

Field monitoring of pilot sites

Hydrotoxicology

Incorporating extreme events, e.g.
storm tides and surges, and their
effect on shore nourishments.

www.stencil-project.de

Understanding drivers and effects
of the morphological development
of shore nourishments.
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Development of
a numerical
transport model
for mixed sand
in the sheet-flow
layer.

(modified after Cofalla, 2015)

AWI research vessel MYA II

Bathymetry of the dredging area Westerland/Sylt (S1) showing recent
dredging marks (blue) on the seafloor. Measurements were carried out
with a Multibeam Sonar (L3 Seabeam 1180) in September 2016.

Concept of the novel approach to assess the bioavailability of contaminants in sediment and their
impact on marine fauna.

