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Monitoring surveys and analysis of data ne
take natural variability into account?

,cientifically puffed up term
itoring.

that occurs in physical
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to adjust the execution of the work?

« The Dutch have agreed upon gas mining underneath
the Wadden Sea under the condition of “keep a hand
on the tap”

 In other words: the precautionary principle has been
translated into a practicable way of working in which

the effects are continuously monitored and action is
taken if necessary.

« We explore the ‘adaptive execution’ of projects.
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[Activity | |Primary physicalichemical effect | |Environmental effect | |Effect on estuary functions |

I-Flow velocities, tide and salinity-p
Change in biodiversity

Changing Intertidal area———9
—{ hydromorphologic Change of habitats
al regime —Slopes of banks and channeis—»,

Dynamics, ——————»| Change in economic value |

erosion/siltation pattems

Reduction of biodiversity ]

———»{Reduction of existing bictopes

Change towards biotopes
typical for unstable sediment

—»{ Destruction of habitat —

General Loss of prey species I
ca u S e -effe ct —’{ Disappearance organisms Reduction of spawning areas I

Chain Of Effect on food chains |
= »| Smothering/burial organisms Effect on food chains

dredging | — '

L ceomen conpesn T

Effect on microphytobenthos I—b{ Effect on food chains |

:{Eﬂect on primary production ]—b{Reduction secondary pfoducbonl

:{Dlrect effect on filterfeeders l—b{Effect on food chains I

Suspended

—»{sedimentand ——————»]Food behaviour fish |
turbidity
:l Influence fish l— —b‘ Distribution fish larvae |
] Change in economic value |

:{ Influence fish eating birds }—-{ Change in number of birds |

In the case of contaminated sediment, = =
™ dispersion of contamination '_—’{_M‘mamy Effect on food chains |

Effect on food chains |
—h| Reduction oxygen :{Limitaﬁon growth possiblities
Effect on secondary production |
building with nat Disturbance (noise, light Loss of biokogical values, risk
X ’ movement, subaqueous nose) » IDmurbance fish, birds, seals I > of collisions by birds




Quantitative modeling of ecological effects

building

Cause-effect chains

conscientious determination of the relevant causal relations between the
dredging activity and the possible ecological effects

Model set-up
a) quantification of the causal relations
b) find a way to deal with the uncertainties in these relations:

2b Deterministic

(conservative) assumptions
on uncertain relations.

2b Probabilistic

i.  identify the uncertainties
within the cause-effect chain;
indentify the uncertainties
which will have a large

influence on the final result of
the model;

incorporate these
uncertainties in the model.




Different types of
uncertainties, asking for a
specific approach:

Uncertainties on quantitative
relations;

Uncertainties caused by
natural variations;

Uncertainties caused by a lack
of knowledge;

Uncertainties as impacts only
occur in case of specific
conditions.

building with nature

—» pdf of uncertain parameter

_, Monte Carlo simulation of
variation

, estimate + uncertainty
margin

— probability of occurence of
conditions

N =
'

Monte Carlo analysis
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Value of parameter ‘a’
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Impact effect chain: Sand extraction — Sandwich Tern population

T_\ conditions

5 ; background silt algal
silt concentration CotEaTRrtIon
water
transparency

- Case study Sandwich
Terns

— Impact-effect chain T

prey catchability prey density

time to catch
sufficient food

food intake chicks

population
dynamics
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=
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\ \\\ —
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ECOSh pe building with nature impact on (local)
= tern population




Increase of SPM-
concentration due to
f’/. dredging in specific years

1 Simulations 1:1000

T T e e T T e P T T T T P T P T P T T PP T P P RO T Y
H

Years 1:30

- Case study Sandwich
Terns

— Impact-effect chain in
the probabilistic model

Water transparency

Number of prey fish Number of fish that

building with nature

that are brought to
the chicks

Breeding success

Population
dynamical model

can be caught at
optimal conditions

Influence of unknown
natural variations

Survival rate juvenile
terns

Survival rate adult
terns




——

\ N——r

EcoSha

pe

e

nr. caught
O Ow

&
fos)

'
=
et
a
©
O
>
)
a
Y-
o
s
©
s
o
-
(ol

0.

—

oL o

0.5

nr. missed

building with nature

1.0

1.5

2.0

2.5

3.0

Secchi disc transparency at diving location (m)



Probability distribution for the relative change of the number of breeding pairs
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