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Programa FAST
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EI paquete de servicios MI-SAFE
10:00 - 10:10 Bienvenida
* 10:10 - 10:40 Obijetivos del proyecto Europeo FAST

* 10:40 - 11:40 El paquete MI-SAFE: servicios y valores (incluye
utilizacion del visor MI-SAFE)

* 11:40 - 12:00 Descanso (coffee break)

« 12:00 - 12:45 Ejemplos de aplicaciones locales de los servicios
MI-SAFE

« 12:45 - 13:30 Mesa redonda: Servicios MI-SAFE para
problematicas costeras andaluzas
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Objetivos del proyecto Europeo
FAST
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El proyecto FAST AT
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« 7° Programa Marco
« COOPERATION - SPACE

« SPA.2013.1.1-06: Stimulating development of downstream
services and service evolution

« OBJETIVO: El objetivo del proyecto FAST es la utilizacion de
datos aeroespaciales junto a datos in situ para producir nuevos
servicios del proyecto GMES/Copernicus para la mejora de las
estrategias de gestion de los riesgos de inundacion y erosion en
las zonas de humedales costeros.

« LOGROS PRINCIPALES: El paquete de servicios MI-SAFE
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FORESHORE ASSESSMENT
USING SPACE TECHNOLOGY

El proyecto FAST T FAST

« El consorcio FAST: 5 instituciones - 4 paises Europeos

B Deltares Mindert de Vries .

mmmmmm  (PROJECT LEADER) Deltares mindert.devries@deltares.nl ¥
Enabling Delta Life % g Tel. +31(0)6 2348 0876

ENP"L ucam UNIVERSITY OF Iris Moller

2 IS niversity of Cambridge iris.moeller@geog.cam.ac.u

Tel. +44 (0)1223 333353

Adrian Stanica
astanica@geoecomar.ro

GeoEcoMar
National Institute for (

Marine Geology and Tel. +40 21 2094986 O
Geo-Ecology | —
GeoEcoMar
L ______I\[(V4 A‘ » Daphne van der Wal
Immmm  Royal Netherlands NioZ w| daphne.van.der.Wal@nioz.nl
Institute for Sea e~ ~ 4 Tel. +31(0)113 577300
Research 2
— yca w LUCA | Universicas Gloria Peralta
. . T A de Cadiz .
mmmmmm  Universidad de Cadiz gloria.peralta@uca.es

Tel. +34 956 016 428

celmar%

N~
¥
(@)
(q\|
()
©
o
=
. )
(D)
©
™
—
LLi
L
<
D
=
o
)
o
oD
O
®©
o
L
©
c
ie)
(@))
o
p _—
(e
O
(@)
oD
O
p -
e
R
)

FP7—- SPACE




El proyecto FAST FAST
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« La estructura de trabajo

REA E,,mf.iﬁ}f“;es
1 s

WP 1: Management and coordination

WP 2: RTD coordination

58 UNIVERSITY OF
¥ CAMBRIDGE <
I
NioZ ' WP 3: Remote WP 4: Biophysical | | T
I' | sensing of foreshore €«——> ground referencing | K—> 2
v : biophysics at case-study sites | ! g
! 2]
b e e e e e e e e ——— 4 @
l 3
=2
2
WP 5: Data integration and tool development €«———> S
Deltc;es
Enabling Delta Life \l
7 l W
WP7: Demonstration of UCA
MI-SAFE SR
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El proyecto FAST T FAST
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« WP4: Caracterizacion biofisica in situ.

« QObjetivos: Definir caracteristicas biofisicas en zonas costeras para
poder establecer relaciones con imagenes de satélite y calibrar/
validar los modelos del WP5.

* Principales logros:

— 8 casos de estudio en 4 paises Europeos, caracterizacion estacional

— Vegetacion (Biomasa, altura, densidad, diversidad y firmas
hiperespectrales)

— Atenuacion del oleaje
— Estabilidad sedimentaria
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FORESHORE ASSESSMENT
USING SPACE TECHNOLOGY

El proyecto FAST T FAST

WP4: Caracterizacion biofisica in situ.

de 2017
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El proyecto FAST T FAST

FORESHORE ASSESSMENT
USING SPACE TECHNOLOGY

« WP4: Caracterizacion biofisica in situ.

N
™
o
(qQ\
()
©
O
>
)
()
©
b
™
LLi
LL
<
e
=
O
[ ]
()
)
O
©
o
LLJ

Distribucion regional

FP7— SPACE B




El proyecto FAST T FAST
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« WP3: Teledeteccion aplicada a zonas costeras

« Objetivos: Caracterizar condiciones ambientales costeras
utilizando técnicas de teledeteccion.

e Retos:

— Obtener parametros biofisicos en zonas intermareales a partir de
imagenes de satélite.

* Recursos utilizados:

— Sentinel-1, Sentinel-2, RapidEye, Landsat
* Principales logros:

— Vegetacion costera

— Batimetria intermareal
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El proyecto FAST

T FAST

FORESHORE ASSESSMENT
USING SPACE TECHNOLOGY

WP3: Teledeteccion aplicada a zonas costeras: Vegetacion costera.
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FORESHORE ASSESSMENT
USING SPACE TECHNOLOGY

El proyecto FAST | _ PAsT

« WP3: Teledeteccion
aplicada a zonas costeras

— Batimetria intermareal.

DTM datasets for Cadiz Bay ‘ L

Time-ensemble average water indices
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El proyecto FAST FAST
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WP5: Integracion de datos, modelado y definicion de servicios (el
visor MI-SAFE)

Objetivos: Elaboracion de bases de datos en formato estandar.
Desarrollo/calibracion de algoritmos para cuantificar el papel de la
vegetacion en la atenuacion del oleaje, la estabilidad
sedimentaria. Diseno, desarrollo y validacion de servicios en
colaboracion con usuarios finales.
Logros:

— El visor MI-SAFE

— MI-SAFE GeoNetwork CSW catalogue

— Acceso sencillo a los servicios.
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El paquete MI-SAFE: servicios y valores
(utilizacion del visor MI-SAFE)

Gloria Peralta
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El paquete MI-SAFE T FAST
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« ¢Qué es MI-SAFE?
— Paquete o plataforma de servicios de datos y modelado (en formato
estandar y libre) para ayudar a usuarios finales que demandan
informacion fiable de alta calidad a entender como las zonas costeras

vegetadas reducen el riesgo de inundacion en cualquier costa del
planeta.

Deltares
sbting DeNo | ?;i

B UNIVERSITY OF
CAMBRIDGE

MI-SAFE
Educational

Global

.
vegetation map On-line
community

MI-SAFE Aoooms nctionates
" viewer 1D Xbeach

modelling

Downloadab
Ps
Methodology
onfidence Vegetation &
NSty parameters \ —/

MI-SAFE
Expert

Seasonality
and trends

«

GeoEcoMar

N~
¥
(@)
(q\|
()
©
o
=
. )
(D)
©
™
¥
LLi
L
<
D
=
o
)
o
oD
O
®©
o
L
©
c
ie)
(@))
o
p _—
(e
O
(@)
oD
O
p -
e
R
)




El paquete MI-SAFE T FAST
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« ¢ Por qué hemos desarrollado MI-SAFE?

— Para colaborar en el reto de gestionar un creciente riesgo de
inundaciones, aportando recursos y demostraciones fiables que
hagan posible la implementacion de soluciones verdes en las
estrategias de defensa costera.
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El paquete MI-SAFE FAST

FORESHORE ASSESSMENT
SSSSSSSSSSSSSSSSSSSS

« ¢ Que servicios Unicos proporciona MI-SAFE?

— Es el primer servicio que proporciona estimaciones de parametros
relacionados con el riesgo de inundacion costera a nivel mundial;

— Combina capas de datos globales y analisis local de alta resolucion
espacial, acoplando automaticamente datos EO, nivel del mar, oleaje
y parametros de vegetacion;

— Pilares cientificos transparentes y verificables;

— Formatos abiertos y estandar (Open Geospatial Consortium; OGC) y
Desarrollo Open Source — facilmente adaptables;

— Acceso a un catalogo global de informacion ambiental costera. De
acceso gratuito y compatibles con la mayoria de workflows.

— Apoyo de la comunidad Open Earth;

— Versatilidad, servicios avanzados de desarrollo (datos y modelado)
para usuarios finales con necesidades mas especificas.
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El paquete MI-SAFE T FAST

FORESHORE ASSESSMENT
USING SPACE TECHNOLOGY

« ¢ Que servicios Unicos proporciona MI-SAFE?

— Es el primer servicio que proporciona estimaciones de parametros
relacionados con el riesgo de inundacidn costera a nivel mundial;

MI-SAFE FAST Study Sites Search for
Delt S
. o UK Tillingham
— FAST
SR s UK Donna Nook
Results Wiki NL Paulina
NL Zuidgors
EU CORINE landcover - RO Jurilouca
(2011-2012)
- RO Histria
- €S Cadiz
Global Topography and
Bathymetry
Tidal Range |
|
Wave exposure |
i
|
Globcover 2009 [Reclassed]

Land polygons (OSM)

4 2 3 : s A : '» o R o)
Tidal Range Issues Community u E

N
b
o
(Q\|
()]
©
ie)
=
. )
(D)
©
b e
¥
LLi
L
<
D
=
O
)
o
oD
O
®©
o
L
©
c
ie)
O
o
p _—
(e
O
(@)
>
O
p -
e
R
)]

FP7—- SPACE




de 2017

10

S
P
o
©
L
L
<<
&
=
Q
)
>
o
®
Q
L

7

iOn regiona

Distribuc

El paquete MI-SAFE T FAST

FORESHORE ASSESSMENT
USING SPACE TECHNOLOGY

« ¢ Que servicios Unicos proporciona MI-SAFE?

Combina capas de datos globales y analisis local de alta resolucion
espacial, acoplando automaticamente datos EO, nivel del mar, oleaje
y parametros de vegetacion;

MI-SAFE I FAST Study Sites

Deltares

s FAST

Tillinghem
- UK Tillinghom

- UK Donng Nook

- NL Pouling

- NL Zuidgors

\éf (i) - RO Jurilove

TheScience ~ TheValueof = TheUseof

behind MI-SAFE MI-SAFE “ROHistrie

- €S Cociz
Vegetation present
Contribution to wave attenuation

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

Conditions Confidence Context Sensitivity

Beware that the data is based on global datasets using average
conditions and should not be used for detafled design and
planning.

land

E
£
Gpernlcus §
Corcpes eyes onEarh 3
3
UNIVERSITY OF g ©
Deltares CAMBRIDGE i oo
(( W UCA

800 1000 1200

—_——
GeoEcoMar distance [m]

Left Y-Axis: MiWater Level [m] ElElevation Profile [m) Ml Foreshore Area lVegetation

Foreshore Assessment using Space Technology (FAST, 2014 - X !
Right Y-Axis: == significant wave height H [m] mm significant wave height Hs no ueq (M) oK

2018)is @ project funded by the European Union's (EU) Seventh
Framework Programme (FP7) for research, technological
development and demonstration under grant agreement
number 607131, FAST is developing down-stream services for
the European Earth Obseruation Programme Copernicus to
support cost-effective, nature-based shoreline protection
aqainst flooding and erosion.

Vegetation

Vegetation presence (Google Earth Engine derived) Issues Commumy u r
OIT l_\C E




FORESHORE ASSESSMENT
USING SPACE TECHNOLOGY

El paquete MI-SAFE T FAST

« ¢ Que servicios Unicos proporciona MI-SAFE?

de 2017
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— Pilares cientificos transparentes y verificables;
R - - v

Deltares

OpenEarth

Data wWiki The Science behind the MI-SAFE tool

= 0 Created by Gerrit Hendriksen, last modified by Jasper Dijkstra on 28-06-2017
The Science | The Value of  The Use of MI- Deltares UNIVERSITY OF (( P o 1
behind MI-SAFE SAFE t———— CAMBRIDGE = IS e %Y% UCA | &% i mar
s GeoEcoMar == L

Vegetation present

Contribution to wave attenuation
This project has received funding from the European Union's Seventh Framework Programme for research, technological development and demonstration un
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* Field measurements, Local coverage

no 607131.
.
Beware that the data is based on global datasets using average « Introduction
conditions and should not be used for detailed design and o MI-SAFE illustrative summary
oo planning. o Links to methodological videos and public documents:
(U ¢ MI-SAFE data
¢ Elevation
S * Field data, local coverage
i opernlcus . Globaf SRTM cqupled wm GEBQO. Global coverage
c) . Europe’s eyes on Eacth « Inter-tidal elevation (satellite-derived), Global coverage
* Work flow protocol and algorithms
e UNIVERSITY OF v « Application to the global coastline
Deltares CAMBRIDGE st mvermmee e ¢ Product specifications
cC % ¢ Quality, validity and accuracy assessment
¢ Waves
:9 (( WY UCA e~

O e jw__fl_\.a,_l'__ s * Era interim off-shore waves, translated to nearshore depth limited waves, Global/local coverage
- GeoEcoMar  Water levels, Globalllocal coverage

@) o Vegetation

— Foreshore Assessment using Space Technology (FAST, 2014 - ¢ Field data, local coverage

e 2018} is 6 project funded by the European Union's (EU) ¢ Earth Observation products of vegetation, Globalflocal coverage

_(£ Seventh Framework Programme (FP7) for research, * \egetation presence/absence map, Global coverage

D iral A and inn 1inder Arant * Vegetation type
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El paquete MI-SAFE T FAST

FORESHORE ASSESSMENT
USING SPACE TECHNOLOGY

« ¢ Que servicios Unicos proporciona MI-SAFE?

— Formatos abiertos y estandar (Open Geospatial Consortium; OGC) y
Desarrollo Open Source — facilmente adaptables;

®
About v Standards v Innovation - News & Events v Membership v Resources v

Making location count.

— - UNESCO.IHE ]
OGC® Standards and Su| giisit e A

OGC(R) standards are technical documents that det
developers use these documents to build open inte %
services. These standards are the main "products” ¢
been developed by the membership to address spe
OGC standards are implemented in products or onl

Get started Download Get help Forum

engineers working independently, the resulting con

together without further debugging. XBeaCh o pe n sou rce com m u n ity

OGC maintains two tracks of standards: the Full sta Welcome to the XBeach Open Source Community website. This website facilitates users and developers of the ”

track. Each is summarized below. XBeach model and intends to keep you up-to-date on developments and events.

XBeach is a two-dimensional model for wave propagation, long waves and mean flow, sediment transport and
morphological changes of the nearshore area, beaches, dunes and backbarrier during storms. It is a public- i
Full standard track: the Full standard track is a cons domain model that has been developed with major funding from the US Army Corps of Engineers,
standard inside the OGC Technical Committee. In tF R||kswaferstaat and .the _I_Eg. supported by a consortfum _of UNE§CQ-IHE. E')eltares' (formerly YVL|DeIft
Hydraulics), Delft University of Technology and the University of Miami. More information on the involved
organisations and their roles in the development of XBeach can be found under the About section.

15.000+ joined the Deltares

Open Source Community
Happy modelling!

The XBeach Team
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El paquete MI-SAFE T FAST

« ¢ Que servicios Unicos proporciona MI-SAFE?

de 2017
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— Acceso a un catalogo global de informacion ambiental costera. De
acceso gratuito y compatibles con la mayoria de los formatos de
trabajo actuales;

C 1 A4 MI-SAFE GeoNetwork CSW Deltc;es
catalogue s

The place to find and publish spatial datasets

&3 MI-SAFE GeoNetwork CSW catalogue @ Map ) Admin

% Global Yes/No Download and links Help with
Vegetation Maps for the Download
periOd 201 3 tO 201 7 Global Yes/No vegetation map

% http://al-tc004 xtr.deltares.nl:8080/gecserver
[FAST_global_imagerywms?service=WMS&
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This data set contains rasters where each pixel represents a
yes/no vegetation (2013 - 2017). The product was derived from
the NASA/USGS Landsat 8 and EU/ESA/Copernicus Sentinel 2 version=1.1.08request=Cethaph

earth observation collections combined. The product was ayers=FAST_global Imagery:GEE_vegetation&
produced as tiles for areas-of-interest covering the majority of styles=abbow=-2.00312587,- .

the global coastline, with all available images selected between 7502610.0,2.000261E7,1. 14687778 ~

2013 and 2017, however because of differences in the number width=768&height=3643srs=EPSG:3857&

of images available and quality filtering some tiles do not have format=application/openiayers

coverage and temporal bias varies per tile. The same issue

occurs in terms of nominal spatial resolution, which ranges from Type [ dataset J

20 to 30 m for the Sentinel 2 and Landsat sensors. We
recommend using the product as a guide to yes/no and carrying
out calibrations whenever possible. This data is not suitable for
any purpose involving human safety. The research leading to
these results was carried within the framework of the project
‘Foreshore Assessment Using Space Technology (FAST)', which
received funding from the European Union Seventh Framework
Programme (FP7/2007-2013) under grant agreement n®
607131. All views presented are those of the author's, the
European Union is not liable for any use that may be made of
the information contained therein.

Quality Unknown

Time Extent  From 2012-12-31 until 2016-12-31

Keywords

Show all Email feedback
metadata
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El paquete MI-SAFE T FAST

FORESHORE ASSESSMENT
USING SPACE TECHNOLOGY

« ¢ Que servicios Unicos proporciona MI-SAFE?

— Apoyo de las comunidades Open Earth y Open source & Free
software;

Sign up | Sign In

Join the

Community e

Open source & Free software

“We believe in openness and transparency, as is evident from the free availability of our software and models.
It is our firm conviction that sharing knowledge and innovative insights worldwide enables living in deltas.”

- Jaap Kwadijk science director Deltares

Communities
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Delft3D Flexible Mesh “ Delft3D OpenEarth 0
Worldwide open source release is Open Source Open Source

scheduled for 2017. For now, the Integrated suite, simulating 2D/3D Free and open source initiative to deal
access is limited to 157 Partners in flow, sediment transport and with Data, Models and Tools
Development worldwide. morphology, waves and water quality

XBeach “

Open Source

Storm modelling incl. (long) wave
propagation for morphological changes
of the nearshore area

E2

iMOD 0

Open Source

Easy to use Graphical User Interface +
an accelerated Deltares-version of
MODFLOW

Delta Shell

Free Software

Integrated modelling environment for
models used to simulate water, soil
and subsurface processes
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El paquete MI-SAFE T FAST

SSSSSSSSSSSSSSSSSSS
SSSSSSSSSSSSSSSSSSSS

« ¢ Que servicios Unicos proporciona MI-SAFE?

— Versatilidad, servicios avanzados de desarrollo (datos y modelado)
para usuarios finales con necesidades mas especificas.

»10° with vegetation

«10°  without

5.73 5.73

5.7295 5.7295
5.729 5.729
5.7285 5.7285
T 5728 RE. | ‘T 5.728
E : - £
s E Z
g 5.7275 5 g 5.7275
/ ) L
5 50 5
£ ] =
> 5727 g > 5.727
5.7265 5.7265 . .
Simulacion
5.726 § 5.726 & LISFLOOD en el
caso de estudio
5.7255 5.7255 TiIIingham (UK1)
5.725 5.725 ‘
356 3565 3.57 3.575 356 3.565 3.57 3.575 FP7— SPACE

x in UTM31N [m] x10° x in UTM31N [m] x10°




Servicios MI-SAFE ~FAST

SSSSSSSSSSSSSSSSSSS

SSSSSSSSSSSSSSSSSSSS

« Servicio de datos geoespaciales
en formato abierto (Open
Geospatial Consortium, OGCQC): :

— Elevacion
— Vegetacion
— Oleaje y mareas

« Modelado en codigo abierto

(modelado OS):

— Modulo de vegetacion en
XBeach

— Combinable con proyectos de
defensa costera (ej. RISC-KIT y

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

Conditions Confidence Context Sensitivity

elevation [m]

~ N @ s oo
@

[w] anem

o 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600

Coastal Hazard Wheel). s

Left Y-Axis: M Water Level (m] ElElevation Profile [m) MForeshore Area llVegetation
Right Y-Axis: we= significant wave height H; [m] mm significant wave height Hy ng ueg [M) oK

« El visor MI-SAFE: visor on-line facil de utilizar que muestra y da
acceso a los productos y servicios MI-SAFE (incluye una via de
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Niveles de servicio T FAST

FORESHORE ASSESSMENT
USING SPACE TECHNOLOGY

Deltares
Enabling Delta Life % Training Consultancy CAMBRIDGE

MI-SAFE

Educationa

. : Research
Field data in

On demand case study areas
update of EO

Global

YN
Sentinel vegetation map On-line
data Global community New

coverage  MI-SAFE Algorithms functionalities
Viewer 1D Xbeach

Downloadable modellin
Field work maps e
Methodology 2D-3D \

MI-SAFE
Expert

Study sites
high-resolution

Confidence/ Vegetation Xbeac_:h \ l /
Uncertainty parameters modelling [\]/C\)—K MI-SAFE
Advanced
New
locations . Universidad Tailor made
Seasonality de Cadiz solutions

Vegetation and trends

type

GeoEcoMar
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Nivel Educacional T FAST

SSSSSSSSSSSSSSSSSSS
NNNNNNNNNNNNNNNNNNNN

MI-SAFE
D , FAST VVVVVVVVVVVV
swmmmese UK Donna Nook
R 1 Wiki [ - NtPaulina
EU CORINE landcover M I -SA E
2012)
n
Ed| |caona
ymetry
Tidal Range
Wave exposure \
= G I O bal

Globcover 2009 [Reclassed] E \
|

aaaaaaaaa /gons (OSM)

g crr b o_
44 ? . )
makanse e p—T

http://fast.openearth.eu

» Acceso y visualizacion de capas globales de:
— Elevacion/batimetria ((SRTM30+GEBCO; Elevacion intermareal GEE)
— Vegetacion (CLC, Globcover-2009, mapas S/N, cambios en la vegetacidn)
— Parametros del agua (Olas, mareas y surge)

« Estimacién del papel de la vegetacidon en zonas costeras.
« Bases cientificas.
* Videos metodologicos.
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Nivel Experto T FAST

FORESHORE ASSESSMENT
USING SPACE TECHNOLOGY

iR FAST Study Sites. Tillingham
Deltares
e S — - UK Tillinghom
s FAST
R - UK Donng Nook
Data Wiki - NL Pauling
- NL Zuidgors
= e - RO Jurilovca
TheScience  TheValueof ~ TheUseof
behind MI-SAFE MI-SAFE

MI-SAFE
Expert

Vegetation present

v

Contribution to wave attenuation I
v MI-SAFE Expert: once every 100 year storm event, 1% likelihood

Conditions Confidence Context Sensitivity

Beware that the data is based on global datasets using average
conditions and should not be used for detailed design and 57 sea

(ovemcs |

land

Study sites
high-resolution

elevation [m]

UNIVERSITYOF 1)

Dettges & ENBRIDEE g e
L

(( WY UCA & ,\

GeoEcoMar

e ° 200

Left Y-Axis: MIWater Level
Right Y-Axis:

Vegetation presence (Google Earth Engine derived) Issues Community u 'i

» Acceso y visualizacion de capas especificas en zonas de estudio:
— Elevacion/batimetria (Elevacion intermareal GEE)
— Vegetacion (LAIL, NDVI)
— Parametros del agua (Olas, mareas y surge)
— Datos locales de elevacion (DTM)

« Estimacion mejorada del papel de la vegetacion en zonas costeras.
FP7—- SPACE
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Distribucion regional

Nivel Avanzado

MI-SAFE
Advanced

Tailor made
solutions

Seadike

-10° with vegetation

x10°

573 573
5.7295 57295
Sea
5729 5.729
Hinterland 5.7285
T 5728 E 5728
= E &
257275 g 2 57275
= b =
= Marsh °" S
£ ; g I
> 5.727 with ¢ =
vegetation

5.7265

5.726

5.7255

T FAST

FORESHORE ASSESSMENT
USING SPACE TECHNOLOGY

without

Hinterland Sea

Marsh
without
vegetation

5.7256 - 5725
356 3.565 357 3575 356 3.565 3.57 3.575
X in UTM31N [m] x10° X in UTM31N [m] x10°
FAST
— Hazards | Inundation
o' RISC-KIT
e
1. EO of foresh 30

z_[m+MSL]

S

2. Boundary condgions:

2. Model parameters vegetation
water levels and waves

time [hours]

6 XBeach-VEG

\4. Inundation hinteriand

hip) ~O-

LISFLOOD
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Ejemplos de aplicaciones locales de
los servicios MI-SAFE

Edward P. Morris

8 FAST

FORESHORE ASSESSMENT
USING SPACE TECHNOLOGY

CAMBRIDGE /G(EEOM o

UNIVERSITY OF ’({

Enabling Delta Life

OZ  Royal Netherlands Institute for Sea Research @ I TCA (Lijgléea'rji‘sad

This project has received funding from the European
Union’s Seventh Framework Programme for research,
technological development and demonstration under
grant agreement n° 607131.




El proyecto FAST T FAST

FORESHORE ASSESSMENT
USING SPACE TECHNOLOGY

» El consorcio FAST: 5 instituciones - 4 paises Europeos

M Deltares Mindert de Vries
mmmmmm  (PROJECT LEADER) Deltares i mindert.devries@deltares.nl 3
Enabling Delta Life 7— ’ ! g Tel. +31(0)6 2348 0876
ENIP"ZL  ucam 5.8 UNIVERSITY OF Iris Moller
i ity of ; nin CAMBRIDGE . I I
"zl University of Cambridge iris.moeller@geog.cam.ac.uk

Tel. +44 (0)1223 333353

Adrian Stanica
astanica@geoecomar.ro

GeoEcoMar
National Institute for (

Marine Geology and Tel. +40 21 2094986 o
Geo-Ecology | —
GeoEcoMar

L IN[le)A j', Daphne van der Wal
Immmmm  Royal Netherlands NioZ w0 daphne.van.der.Wal@nioz.nl

Institute for Sea ‘ “ N Tel. +31(0)113 577300

Research =

Edward P. Morris (UCA)

— W UCA |t Gloria Peraita edward.morris@uca.es
mmmmmm  Universidad de Cadiz gloria.peralta@uca.es -

Tel. +34 956 016 428 @EdwardPMorriS

campus de excelencia inter

rnacional del mar
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El proyecto FAST T FAST

SSSSSSSSSSSSSSSSSSS
NNNNNNNNNNNNNNNNNNNN

 WP3: Teledeteccion aplicada a zonas costeras
» Objetivos: Caracterizar condiciones ambientales costeras
utilizando técnicas de teledeteccion.
* Retos:
— Obtener parametros biofisicos en zonas intermareales a partir de
imagenes de satélite.
* Recursos utilizados:
— Sentinel-1, Sentinel-2, RapidEye, Landsat
« Principales logros:
— Batimetria intermareal
— Vegetacion costera
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FORESHORE ASSESSMENT

USING SPACE TECHNOLOGY

El proyecto FAST ._

« WHP3: Teledeteccion

aplicada a zonas costeras
— Batimetria intermareal.

; Por que?

Calidad de DTMs en zonas intermareales

s, Solucion?

Time-ensemble average water indices ‘
Sl 770N i};ﬁv %
LY M
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Google Earth Engine T FAST

SSSSSSSSSSSSSSSSSSS
NNNNNNNNNNNNNNNNNNNN

https://earthengine.google.com/#

Google Ea rth Englne FAQ TIMELAPSE DATASETS CASE STUDIES PLATFORM BLOG SIGN UP

A planetary-scale platform for
Earth science data & analysis

Powered by Google's cloud infrastructure

» WATCHVIDEO

Distribucion regional: El paquete MI-SAFE. 11 de Julio de 2017
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;Dénde esta la zona intermareal?  FAST

FORESHORE ASSESSMENT

USING SPACE TECHNOLOGY

https://code.earthengine.google.com/ O-link-sea-level-to-images

Color negro es intermareal

) ay
Map data ©2017 Google.

FP7— SPACE
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Elevacion intermareal T FAST

FORESHORE ASSESSMENT
USING SPACE TECHNOLOGY

https://code.earthengine.google.com 0_1-view-ensemble-waterlines, 1-build-
waterlines

Green > |local
mean sea-level

White-blue < local
mean sea level
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[ [ 4 [ /\
Series temporales de elevacion intermareal FAST

FORESHORE ASSESSMENT
USING SPACE TECHNOLOGY

N~

o https://code.earthengine.google.com 0_1-view-ensemble-waterlines, 1-build-waterlines

Al

[}

©

Q ;

= - / 1980-1990

[0) S {

g S ¢

— Q Mo -y

— o S \ =

E § r i—_’}v o ‘% ™ 3 5
S e

< 3 s Tt oy o § 88 3.0

c,|) o % . Wy . ![-‘.‘5"' : #' F N

= s L T B | B e

() (',\.’ I": e = ":_’,, 4 L\ﬁ A u

-ql—l) <t \.v‘\ a ~ . ""."... ‘_."7‘-:. ) - 2.0

2 g \ ¢ P A RE

@ 2 \ - - 1.5

= g \ ‘ : ‘:

- g " u . % b

© 3 - 3

C % a5 b “. .

O = "L_ b > oy, w_‘f"

S S Bity . S Y

= g _ ." i - : S e T Te A8

\8 Q T T T T

) -700000 -695000 -690000 -685000

>

Q

=

i)

&) FP7— SPACE




Series temporales de elevacion intermareal

https://code.earthengine.google.com 0_1-view-ensemble-
waterlines, 1-build-waterlines
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3.0
2.5
2.0
1.5
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SSSSSSSSSSSSSSSSSSS
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Erosion lateral de la flecha de Valdelagrana (Del Rio et al.)
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Elaborando un mapa de elevaciones

. . FAST

iIntermareales a nivel global
Sin series temporales del nivel del mar...

Global tide and surge model (GTSM, Muis et al. 2014)

Google Earth Engine | - e - ovramors 57

Map data ©2017 Google, INEGI 500 km Terms of Use
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Elaborando un mapa de elevaciones
Intermareales a nivel global

Sin series temporales del nivel del mar...

Sensor properties

Sensor correction

TOA radiance Geometric properties

Geometric correction

TOA reflectance

Application properties Tidal statistics image

Subsetting and masking Per-AOlI reduction

Collection of optical images NDSI rules

Calculate NDSI

Collection of MNDWI images

Classification rules

N\

Classification

Per-pixel classes

Mean LAT/HAT in AOI

Reduction rules

/

Per-pixel reduction

Single TEA MNDWI image

Scaling rules

/

Rescaling

Single interidal elevation image

T FAST

FORESHORE ASSESSMENT
USING SPACE TECHNOLOGY

MI-SAFE

Deltares

o TFAST

Results Wiki

FAST ES Study Site Cadiz

FAST global imagery

Vegetation presence (Google Earth
Engine derived)

Intertidal elevation (Google Earth \
Engine derived) E ‘

Modelled Transects

Vegetation Change (Google Earth
Engine derived)
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Elaborando un mapa de elevaciones

: . FAST
o intermareales a nivel global e
o , : :
X Sin series temporales del nivel del mar...
S
Ie) o -
E Need local analysis in complex regions
(O]
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1 ° 2
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Elaborando un mapa de elevaciones AT
Intermareales a nivel global

Sin series temporales del nivel del mar...
http://fast.openearth.eu/, Search Bangladesh

de 2017

[0)

MI-SAFE | [——
Deltares e
— - - - UK Tillingham
‘s FAST
- UK Donna Nook
Data Wiki - NL Paulina
- NL Zuidgors
Qéf 6 -RO Jurilovca
. - The U: f MI-
The Science The Value of Ml eUseo - RO Histria
behind SAFE SAFE
- ES Cadiz

Vegetation present

v

Contribution to wave attenuation

X

Beware that the data is based on global datasets using average conditions and
should not be used for detailed design and planning.

@ps?miggﬁ

S
P
o
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UNIVERSITY OF )‘,J
Deltares CAMBRIDGE {1102 wrsucamresion
(( W UCA | e
—
GeoEcoMar

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 under grant
agreement number 607131. FAST is developing down-stream services for the
European Earth Observation Programme Copernicus to support cost-effective,
nature-based shoreline protection against flooding and erosion.
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Fast Space Project

S
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Elaborando un mapa de elevaciones — FasT

FORESHORE ASSESSMENT
USING SPACE TECHNOLOGY
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WP3: Teledeteccion aplicada a zonas costeras T EAST
Vegetacion costera o,

Normalised difference vegetation index
(NDVI)
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WP3: Teledeteccion aplicada a zonas costeras T EAST
Vegetacion costera o,

Normalised difference vegetation index (NDVI) and Intertidal elevation
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WP3: Teledeteccion aplicada a zonas costeras — —, ——&— —
ee e FAST
Classificacion intermareal RS RN,

https://code.earthengine.google.com/ 0-1-unsupervised_classification.js

Google Earth Engine | S
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WP3: Teledeteccion aplicada a zonas costeras — —, ——(— —
ee e FAST
Classificacion intermareal RS RN,

https://code.earthengine.google.com/ uav-weka--classification.js

# Legend
Elevation (m, MSL)

ES

o80ecenl
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Bl Mask water

Go inagery ©2017, DigitalGlobe, Instituto de Cartografia de Andakucia | Terms of Use

Servicio de drones UCA
http://dron.uca.es/
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Linking Caracterizacion biofisica in situ a EO.
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WP3 mas informacion FAST

USING SPACE TECHNOLOGY

Level of

Type Product type RS Input Calibrated VEULEIET service

Global EO (SRTM15plus) >=20 No Optional Educational
S Bathymetry/ EO/other
= topography Regional (EMODNET, >=20 No Optional Expert
> LIDAR)
w Intertidal Local/
clevation Global EO (L8, S1, S2) 20-30 No Yes (dGPS) Expert
. Recode CLC :
Basic Iar!d cover European (Corine Land 100 Thematic No Educational
/ vegetation type c subset
over)
5 Vegetation Y/N Global EO (S2) 10 No Optional Educational
= Leaf Area Index Optional -
g marsh Local EO (S2) 10 No field data Expert
> Optional -
(H)
>  NDVi(vegetated, ) . EO (S2) 10 No field Expert
unveg.)
spectra
Other biophysical Local EO (S2, RE) + field 5-10 Yes (flgld), Yes (field) Advanced (in
parameters data modelling progress)
§ 2 Stability (surface) Local EO (8.1’ S2, RE), + 20-30 Yes (f'e.ld)’ Yes (field) Advanced (in
n= field data modelling progress)
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Summary T FAST

SSSSSSSSSSSSSSSSSSS
NNNNNNNNNNNNNNNNNNNN

Inter-tidal regions create specific EO challenges.
Time-series (Big Data) analysis is promising and now feasible.

Large potential to apply innovative analysis to local, regional and
global challenges.

Open access synthetic aperture radar (SAR) and synergies to be
developed.

Atmospheric correction and clouds still an issue, but improving.

Specific algorithms for coastal vegetation biophysical properties in
development.

Contact: edward.morris@uca.es @EdwardPMorris
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