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Motivation

AEcoIogical models commonly recognised as a promising
option to increase the level of realism In ERA

ANeed to work out and to emphasize the added value of
applying ecological models

ABalance out the additional effort that risk assessors have
to invest when using ecological models
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Risk assessment of pesticides as a
special case: need for differentiation

Benefitsof
pesticides tgrotect
agricultural plants
and harvest
against diseases, to

cure crop plantand
to optimise the
productivityof crop

Substanceare
broughtintentionally
Into the environment
by use, and they are
designed to harm
species due to
specific modes of
action
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Options for ecological models In risk
assessment

AExtrapolation between  exposure scenarios

AExtrapolation between  climate conditions  (fate +
ecology!)

AAssessment of sensitive species when not present in
mesocosm studies, e.g. EPT species such as Mayflies or

Stoneflies

AAssessment of recovery potential  for species being most
affected Iin mesocosm studies

| snot t hat enovo add larféiscafé scale/
spatial realism to the scene?
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What ERA of pesticides Is about |
regulatory keywords
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What does the landscape scale add?

ALandscape -scale model -based risk modelling integrates about
many factors determining fate, effect and recovery dynamics
In populations (and communities?)

AsSpatial realism emerges naturally when using real landscapes
as basis A pesticide applications, chemical fate dynamics and
population effect and recovery are simulated on spatially
realistic field scales

APossi bili ttyh rt oou rgithpstioa measures
APossi bili ttyh rt oou mgidinpole@lpgical scenarios
I whatif.... (competition, climate change, multiple

stressors...)

AProvides basisto link ecosystem services with agricultural
management = more integration with economics etc.
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Application  example :insecticide In
potato crops
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Chemical pr op e-cyhalothen o f
and application scenario

Substance 1 - cyhalothrin
Molar mass 449.9
Solubility in water 0.005mg/L (20 °C)
DisT50 in water 1d (20 °C)
DegT 50 in sediment 1000d (20 °C)
Kom SOil, sediment , suspended solids 138820 L kg !
1/n 0.9 -
Saturated vapour pressure 2E-7Pa (20 °C)
Scenarios

b application rate 0.005 kg/ha , and 15 applications
starting at May 1st with intervals of 7 days in
between (label info ) www.fytostat.nl)

b spray drift input into the water courses at two
Intensities (  5%: no mitigation, 1%: mitigation )
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Application areas
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Landscape -scale model -based risk
modelling concept

Local MASTEP/NetLogo
population model

Pesticide exposure
Catchment MASTEP data (pre-calculated

definition (XML) | regional with CASCADE)

Spatially realisticsimulations of
Undisturbed population
dynamics and pesticide effects
on population dynamics
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Parameterising the pesticide effect

Mortality calculated using

A—cyhalothrin dose response

=

logistic dose -response 08
relationship: o
r EUA
o 0

x\-...___-‘-“""‘--.___

/

C (1 dL): exposure concentration
LC50 (1 dL): lethal concentration 50% (
slope (-): steepness (2.341)
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RESULTS
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Pesticide concentrations (5% drift)

—-1May — 2 May ----4 May —6 May

HN
o

w
¥y

N W
o

f

I

I

=N
vn O U»

[y
o
___—J—‘-—-—'-———_—

I

|

\ \.

B l\: I *I

0 /_\lﬁ‘\‘*.‘ "" /‘C\{‘:&a};

0 1000 2000 3000 4000 5000 6000 7000 8000
Total length of water courses (m)

Concentration in water (ng/L)
I
I

CREAV
g WAGENING E N NN ILIM“;” )




Exposure profiles calculated by
CASCADE
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Relative
abundance
for low
sensitivity,
5% spray
drift
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