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Km 4.750=5,750

Profieltype 4
RSP 22.47-23.94
Km 5.750-7.250

Profieltype3
RSP23.94-25.40
Km7.250-8.750

Profieltype2 I\
RSP 25.40-25.89 \

Kkm8.750~9.250

Profieltype 5
RSP 25.89.26.91
mm-muq-
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EcoShape study

Improvement of the design:

- What is the accumulation/erosion volume (m3/yr) of sand in the dune
- What are the local effects on dune morphology of design features such as

dune profile shape

artificial relief features

brushwood screens F" —
vegetation
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Methodology

Monitoring
LIDAR : May’15, Dec'l5, Mar'16, Sep'l6, Dec'16, Apr'l7, Aug'l/
Drones

Monitoring vegetation

Expert field visits

Modelling

Workshops
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Accumulation/erosion volumes

/ Volume changes dune
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Accumulation/erosion volumes

Almost everywhere accumulation

Especially in south and middle part of the HPD
Profile 2 and 3 have the most accumulation
Profile 1 and profile 5 show erosion

In the first 7 months the most accumulation

Tends to stabilize

‘Volume changes dune

<,

N s
N ——
\ S ——

EcoShc

/I,)e

m~™3/m

.

2015/05 -
2015/12 -
2016/03 -
2016/09 -
2016/12 -
2017/04 -

2015/12
2016/03
2016/09
2016/12
2017/04
2017/08

)i




. Bos
Witteveen

Accumulation/erosion volumes

Differences between North and South

Orientation of the coast

Vegetation (south more vegetation) (differences in 2016)

Grain size (S: 229 mu, N: 327 mu)

Volume changes dune
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Influence of Construction method (South => North), duration more than one year
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Transect 1700
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Transect 2850
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3,5 m NAP line
2015-05-24
2015-12-28 (dV = 49.8)

. 2016-03-21 (dV = 18.1)

2016-09-01 (dV = -0.1)
2016-12-05 (dV = 7.2)
2017-04-19 (dV = 20.1)
2017-08-11 (dV = 3.9)
willow screens 2015-05-24
willow screens 2015-12-28
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Transect 2350
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3,5 m NAP line
2015-05-24

2015-12-28 (dV = 21.9)
2016-03-21 (dV = -7.2)
2016-09-01 (dV = 7.8)
2016-12-05 (dV = 2.5)
2017-04-19 (dV = -17.9)
2017-08-11 (dV = 5.6)
willow screens 2015-05-24
willow screens 2015-12-28
willow screens 2016-03-21
willow screens 2016-09-01
willow screens 2016-12-05
willow screens 2017-04-19
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Conclusions

- Accumulation of the volume of dunes

- Tends to stabilize

- Profile types do matter

- Good vegetation helps the accumulation

- Extra features like brushwood screens, sand pits will help
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Methodology artificial relief features

Artificially made pits: deep pits and shallow pits

Large pits and small pits

Distance 20m to 100m from dike

Comparison with reference locations

LIDAR-meting LIDAR-meting LIDAR-meting
op 2015-05-24 op 2016-03-21 op 2016-12-05

™ ENAP 00

y(m}
¥(m)

xImi *1ml *tmi1

Luchtfoto LIDAR-meting Luchtfoto LIDAR-meting LIDAR-meting
op 2015-05-24 op 2016-12-05 2016-12-05 minus 2015-05-24

1050 331373

1025

-
_ 531360 = =
£ E & g
= 531355 i o ' F
950 3
531350 5
9.25 ¥
531345 3
9.00 531340 .
\ s
{ i )
531335 : = - — .
= = 5 S o
AR 0940 9B 05490 5493, 5503 05503 0n M s IT0 09T 09880 05482 09A% 0992 05599 5593 0 0593 05520 209499 09482 05499 55497, 09599 05502 0553 5533 0957

x[m] x [m} x [m]



(i
\(it/ ,/’/’/
===

EcoShape

Witteveen

Methodology artificial relief features

Artificially made pits: deep pits and shallow pits

- Large pits and small pits
- Distance 20m to 100m from dike

Comparison with reference locations
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Profile type 2 South low lying areas Profile type 2 South reference areas
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Profile type 2 South low lying areas
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Profile type 2 South low lying areas
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Results artificial relief features

- Dynamic behaviour reduces in time
- Deeper or larger pits are more dynamic
- Shallow pits (< 1m) show the same behaviour as reference locations

- Distance is hardly correlated with dynamic behaviour

19



Bos

Witteveen




:%
Bos (“‘[‘(\5‘:///

Witteveen —>"
pe

EcoSha

Profile type 2 South low lying areas Profile type 2 South reference areas
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Results artificial relief features (north south)

Profile 2 south
D50=229 mu

Good vegetation

Profile 2 north
D50=327 mu

Poor vegetation
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