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potential of soft coasts and vegetated
shorelines. The EU FAST project is
zooming in.
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Why focus on foreshores?

Sandy, muddy and vegetated foreshores contribute to the
reduction of floodrisk by providing ecosystem services.

« Attenuation of waves
« Accumulation of sediment

Meanwhile many other services are produced
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Objectives and Product

The main objectives of the FAST project are:

“To develop a new GMES/Copernicus downstream service by
developing open source products based on Sentinel data

“To gain from EO-data spatial information on foreshore and floodplain
characteristics, such as morphology, sediment characteristics and
vegetation properties’
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Data Science

FAST has developed data and modelling services to
support cost-effective, nature-based shoreline
protection
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https://www.flickr.com/photos/125003624@N04/albums/72157645193935039

The Science behind
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This project has received funding from the European Union’s Seventh | Prog for ., i and ion under grant ag o 607131

* Introduction
* MI-SAFE illustrative summary
* Links to methodological videos and public documents:
* MI-SAFE data
* Elevation
= Field data, local coverage
= Global SRTM coupled with GEBCO, Global coverage
= Inter-tidal elevation (satellite-derived), Global coverage
= Work flow protocol and algorithms
* Application to the global coastiine
= Product specifications
= Quality, validity and accuracy assessment
* Waves
= Field measurements, Local coverage
= Erainterim off-shore waves, translated to nearshore depth limited waves, Globallocal coverage
* Water levels, Globallocal coverage
* \egetation
= Field data, local coverage
= Earth Observation products of vegetation, Globallocal coverage
= Vegetation presencelabsence map, Global coverage
= Vegetation type
« Intertidal vegetation (salt marshes) v
* Inland marsh (reed beds)
= Broadleaved forest (riparian willow forests and mangroves)
= Biophysical characteristics of the vegetation
= Biophysical characteristics: Normalised Difference \Vegetation Index (NDWT) of the forg
= Biophysical characteristics: Leaf Area Index (LAI) of the marsh vegetation
MI-SAFE tool services
* Wave attenuation modeling: General approach
* Wave attenuation modeling: Characterising vegetation types
* Required crest height modeling
* The MI-SAFE viewer
= Actual processes and data refrieved via the MI-SAFE tool
* MI-SAFE viewer results: Conditions, Confidence, Context and Sensitivity tabs
* The case study sites
* United Kingdom
* The Metherlands
* Spain
* Romania
* References

Introduction

The MI-SAFE and are developed under the EU funded FPT project FAST (Foreshore Assessmen 7
locations anywhere in the world. The MI-SAFE viewer is thus based on global datasets made available via open spatig
with ¥Beach for a range of different types of vegetated foreshores and a range of exposure to waves and fides. The rg
give a first estimate of the potential risk reduction that coastal vegetation has to offer with respect to specific coastal fig

For background information about the viewer, the project and all the partners involved, please visit our website - hitpl




FAST products and services

...the products and
services generated
by FAST

 MI-SAFE viewer
« New world wide map layers

« Open Data Structure

 Open Source Modeling

« Community
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MI-SAFE is online (fast.openearth.eu)

The MI-SAFE viewer helps to visualize
generated products and services

* Maps
>Per study site in high resolution
>World wide

« Results of calculations
>Per study site in high detail
>Worldwide but less precize

« Wiki
>The science behind the data
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http://fast.openearth.eu/expert/
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The Science behind | The Value of MI-SAFE | The Use of MI-SAFE

Vegetation present
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Contribution to wave attenuation
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Beware that the data is based on global datasets using average conditions and should not
be used for detailed design and planning.
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Foreshore Assessment using Space Technology (FAST, 2014 - 2018) is a project funded by
the European Union's (EU) Seventh Framework Programme (FPT) for research,
and d under grant agreement number 607131

FAST is developing down-stream services for the European Earth Observation Prog
Copernicus to support cost-effective, nature-based shoreline protection against ficoding
and erosion
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Fast Space Project

FAST Study Sites
- UK Tillingham
- UK Donna Nook
-NL Paulina

- NL Zuidgors

- RO Jurilovea

- RO Histria

- ES Cadiz
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MI-SAFE Educational: once every 10 year storm event, 10% likelihood
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FAST Study Sites
Deltares

- UK Tillingham

- UK Donna Nook

e - NLPauling
Results Wiki
- NL Zuidgors
FAST ES Study Site Cadiz
- RO Jurilovea
- RO Histria
FAST global imagery - €S Cadiz
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FAST NL Study Site Paulina

FAST NL Study Site Zuidgors

Digital Terrain Model Paulina

Digital Terrain Model Zuidgors

Leaf Area Index, Zuidgors, 01 May 2016

Vegetation

| 2 Vegetation presence (Google Earth Engine derived)

Deltares



- UK Tillingham
- UK Donna Nook

-NL Poulina
Results
- NL Zuidgors
FAST ES Study Site Cadiz
- RO Jurilovea
- RO Histria

FAST global imagery - ES Cadiz

FAST NL Study Site Paulina

FAST NL Study Site Zuidgors

unchanged (transparent)
loss of vegetation

gain of vegetation

Vegetation Change (Google Earth Engine derived)

Deltares




[ MI-SAFE
&« (&) ‘ @ fast.openearth.eu
MI-SA
MI-SAFE FAST Study Sites
Dgl}ums - UK Tillingham

- UK Donna Nook

- NL Poulina
Results

FAST ES Study Site Cadiz
- RO Jurilovea

- RO Histria

FAST global imagery - ES Cadiz

FAST NL Study Site Paulina

FAST NL Study Site Zuidgors

Issues Community u E
10:
N

&

30-May-17

Deltares




Dutch detailed elevation and bathymetry
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Zooming in on study sites with SENTINEL
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Contribution to wave attenuation
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MI-SAFE Expert: once every 100 year storm event, 1% likelihood
Beware that the data is based on global datasets using average conditions and should not
be used for detailed design and planning.

Conditions Confidence Context Sensitivity
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Foreshore Assessment using Space Technology (FAST, 2014 - 2018) is a project funded by
the European Union's (EU) Seventh Framework Programme (FP7) for research, Left Y-Axis: BlWater Level [m] BlElevation Profile [m] MiForeshore Area llVegetation
technologicol development and demonstration under grant agreement number 607131 Right Y-Axis: == significant wave height H [m] s significant wave height Hy ng yes [M]
FAST is developing down-stream services for the European Earth Observation Programme.
Copernicus to support cost-effective, nature-bosed shoreline protection against flooding
and erosion.
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e
Imﬁact of veﬁetation on storm events e

MI-SAFE Expert: once every 100 year storm event, 1% likelihood

Conditions Confidence Context Sensitivity

10 years (10%) 100 years (1%) 1000 years (0.1%)

Standard 2.53 3.94 5.41
High 2.05 3.39 L2
Low 2.8¢2 .27 5.73
Mone 3.08 4 58 6.1

| 10years(10%) 100 years (1%) 1000 years (0.1%)

Surge level [m] 457 5.27 5.96
Offshore wave height [m] 59 71 83
Peak period [s] 10.7 11.8 12.7
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in for study sites

MI-SAFE: Expert transect (once every 100 years)

Conditions Confidence Context

XBEACH Results from the interface
| |Required crest height [m] per return period
Vegetotiondensity ~ [10yeors  [100years  [1000years |

|-SAFE: Expert transect (once every 100 years) Standard 335 495 6.57
High 292 Ly dply 5.99
Confidence Context Sensitivity Low 362 5 2 6.81
Naone 384 5.46 712

L [10uears ____[100years "

Surge level [m] 457 5.27 5.96

1200 1400 1600
meters
Water Level [m] ion Profile [m] Area
M Nearshore significant wave height H, [m]

MI-SAFE:

Conditions Context Sensitivity

gPnfidence class

Vegesation presence (Google Earh Engine derived)

shore significant wave height Hs is 507 m.

Vegetation properties
Owerall

The significant wave height at the end of the vegetated foreshore (i.e. the foot of the levee) is 1.25 m. For the
same foreshore without vegetation, this would be 126 m.

S— I

Topograpny I Fonditions Confidence Sensitivity
= FAST NL Study Sice Paulina
& Waes |

5 Your coastal transect of interest has a foreshore with stondard marsh over a length of 260 m. For a storm

il _ P

— FAST NL Study Sice Zuidgors e frequency of once every 100 years, the local water level setup is 527 m above Mean Sea Level and the near
= Vesetation presrce I

Wtiigh [ Hedium Mlow @ Related to flood risk reduction, the required crest height for these conditions would be 495 m (abowve the

water level setup), assuming an acceptable overtopping discharge of g=0.1 1 per m per 5, which is a very
conservative limit. f there would be no vegetation present on this foreshore transect, the required crest
height would be 546 m. (above the waoter level setup) Using an allowed overtopping discharge of g=11perm
per s, the required crest height would be 3.7 m, versus 4.1 m for a bare foreshore.

Digital Terrain Model Zuidgars

Leaf Area Index, Zuidgors, 01 May 2076

The sensitivity tab gives insight in how the required crest height is affected by smaller or larger design
storms and by the density of the vegetation cover.

Leaf Area Index, Zuidgors, 10 Jul 2016
Leaf Area Index, Zuidgors, 12 Mar 2016
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Advanced analysis using 3D modelling

Model setup for inundation modelling at Tillingham, UK
10° XBeach-VEG (red) and LISFLOOD (blue) z, [m+MSL]
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Advanced analysis using 3D modelling (W

®@HEN

Y in UTM31N [m]

Snapshot of the wave height during the peak of the storm (1/100 years)
as calculated by XBeach-VEG with vegetation
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Advanced analvsis usina 3D mode

Maximum Inundatlson deplth Iast a dr:sulgsol:: Os(t;:m I::\“h a ":::lm period of 1/100 year Maximum inundation depth as a result of a storm with a return period of 1/100 year
g asicaic S10 Wi vegelaton .108s calculated by LISFLOOD wn(hout vegetation H, m]
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. A You could join the community! B2

maodality:
= The FAST community @MISAFE_services and
Facebook is ready for questions and feedback
related to the tool, services and other online
N 9 ( products;
h The news senvice will inform you on training
opportunities, (sdvanced) apphications and
- upgrades of products;
.

The software support facilities provided by
Deltares and the training provided during the
international Delft Software Days are available;
Within certain countries, you can get in touch
i with national contacts who are familiar with the
Job title

tool.
You get acoess to the RISC-KIT commumnity and
L to more information and products related to
Organisation® . . e

} Country*
B Question*

Community £ §




