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DSD 2016: XBeach and Earth
Observation course: Assessment of
Nature-based Flood defenses

Kees Nederhoff & Jasper Dijkstra

T FAST

FORESHORE ASSESSMENT
USING SPACE TECHNOLOGY




Pl‘l‘m ' 0da :

09:15 Theory The different modes of XBeach
(i.e. stationary, surfbeat, nonhydrostatic)

09:30 Theory XBeach-VEG

09:45 Hands-on Lovas (2000) by van Rooijen et al., 2016 — understanding the
impact of vegetation on wave height and setup

11.00 Theory Earth Observation — from image to info

11:15 Hands-on Continue with the exercise Lovas (2000)

12:.00 Practical RISCKIT and FAST information

12:30 Lunch

13:30 Practical Nesting: XBeach to LISFLOOD

14:00 Hands-on The vegetated foreshore of Tillingham, UK - from hazard to
inundation with Xbeach and LISLFOOD

17:00 Closure & drinks




Part 4a. Practical

NESTING: XBEACH TO LISFLOOD WITH DELFT
DASHBOARD (DDB)
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% Delft Dashboard

File Toolbox Model Domain Bathy y i View C i System Options Help Debug
A FPT 6 -] m
Toolbox  Model physics 4 3 Time input = Wave input  Flow input Sediment input Morpholegy input Qutput options = Advanced input
Amersfoort / RD New - Projected X: ) % Z: Bathymetry : RWS Vaklodingen - Datum: NAP

Quick Mode | Transects

Draw Grid Vertices H Draw Transects XY H Make grid and model Delete piot ] [ Add DEM ]
X offshore 5000 X backshore 1000 # 0 zmean 0 xmean 2628
dx_min 2 dx_max 50
SSL 2 Hs 5 Tp 10 T 2000

Wave dir 180 Dso 250 Depth 20 ] Dean profile



Tree Structure | Draw Boxes

Detail Model Overall Model

xbeach
lisflood Select CS

Model Type XBeach - transects =

Step 0: add models

Distance nest 2000, Time nest 10
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Part 4b. Hands on

THE VEGETATED FORESHORE OF TILLINGHAM, UK -
FROM HAZARD TO INUNDATION WITH XBEACH AND
LISLFOOD
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Hazards

1. EO of foreshores

/J

2. Boundary condtions:
water levels and waves

2. Model parameters vegetation

XBeach-VEG

3 O/ertoppinglnvolume

Inundation

\4. Inundation hinterland

LISFLOOD
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United
Kingdor

East coast of UK: considerable wave exposure FAST Donna Nook
Isle of Man A% —'\" r—
o @
. Livegpoalc snchisier. 8
Tidal range 5.7 m Y,
FAST Tillingham ~
ENGLAND Cambridge‘ v A
I WALES % The Haguec
Eroding over past 50 years Lt )

Extensive gently sloping mudflat in front

Marsh plain 350-1000 m

see www.fast-space-project.eu for other field sites
see fast.openearth.eu/expert for available map layers DEltCl res



=30 m herizontal, ~10 m vertical

Global bathymetry and topography from
SRTM and GEBCO.
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Global significant wave heights and periods from

ERA-Interim.

Global levee heights?
Intertidal is problematic
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GlobCover 2009 Map

Legend I 120 - Mosaic Grasstand/Forest-Shrubland

I 20 - Closed 1o open shrubland

[ 140 - Closed 1o opan grassland

[1 20 - Mosaic Croplandsivegetation [ 150 - Sparse vegetation

[ 30 - Mosaic Vegetation/Croplands [ 120 - Closed o open broadieaved forest regularly fiooded (fresh-brackish water)
Il <0 - Giosed to open broadisaved evergreen or semi-geciduous forest [l 170 - Closed flooded
Il 50 - Closed broadieaved deciduous forest [ 120 - Closed 1o opan vegetaton regularly flooded
I 50 - Open broadieaved deciduous forest I 190 - Avtificial areas

I 70 - Closed needieleaved evergreen fores! [] 200 - Bare areas

Il 50 - Open needicloaved deciducus or evergraen forest I 210 - water nodies

I 100 - Closed to open mixed broadieaved and needieleaved forest || 220 - Permanent snow and ice

I 110 - Mosaic Foresi-Shrubland/Grassiand I 20 Mo daia

(] 11 - irigated croplands
] 14 - Rainted croptands

forest water)

Global vegetation cover: Globcover 20009.

— —
0 2000 4,

Global extreme water levels (tide + surge) for a return period of
100 years. From Muis et al. (2016).
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Bed level

1 m resolution LIDAR,
Environmental Agenc
data.gov.uk
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Boundary conditions - Waves

1/100 years
based ERA-Interim
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Boundary conditions — Water levels

1/100 years
based on model
results from
Muis et al . 2016
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Measurements of in-situ spectra and vegetation dimensions at Romanian field site to link spectral EO data to
local vegetation properties.

Glob@l vegetation presence derived from NDVI from Landsg,MSentlnel EO data. Left: NDVI at degors#sne
“(NL). Right: vegetatlon presence e
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http://ec.europa.eu/research/fp7/

FAST Fieldsites (2

TEA-MNDWI

Time-ensemble average water Leaf area index (LAI) for Tillingham
indices for Tillingham (UK). Yellow (UK). Darker green represents

to red represents reducing flooding higher leaf area per m?; a proxy for
frequency; a proxy for increasing increasing biomass.

elevation.
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Tillingham ve




Copernicus is the worlds largest single earth observation programme.
It aims at achieving a global, continuous, high quality, wide range
Earth observation capacity to improve the management of the
environment, understand and mitigate the effects of climate
change and ensure civil security. It follows and greatly expands on
the work of the previous European Envisat program.

Sentinel 1 SAR 5m Land/ice
surface
Sentinel 2 Multi- 10-60 m Vegetation
spectral indices
Sentinel 3 Color, 300-1000m
Temperature
, Altimeter
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Simple Y/N LAI Winter LAI Summer
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LAI [m?/m?] = N x b x h, [m2 x m x m] = vegfactor in Xbeach

—

b=4mm
— typical for marsh vegetation: Songy, 2016, FAST field data

h,=30cm

—

N = LAl/(b x h,)
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Cd calculation using Mdller et al. (2014) equation

Cp = (227/R,)162+ 0.16

750 + 2 meters

ML (MSL+ anf2) |
0,0)
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— wave height, ¢, =0.40, breaker index (gamma)=0.45, f =0.1 O O recorded wave heights
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Comparison: Songy, 2016
Measurements: Hellegat, Westerschelde (NL), Vuik et al. 2016
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