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1. Introduction

C An overall risk assessment consists of several
risk assessments.

. For each protection goal a risk assessment IS
done

. Every risk assessment for each protection goal
contains an exposure assessment
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1. Introduction
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1. Introduction

Several models are available to calculate the exposure
of each protection goal, e.g.

e Aquatic organisms
e Birds

e Persistence In soll
® Bees

e Groundwater
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1. Introduction

Presentation restricted to exposure In: ) Gl
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2. What is a model and why modelling?

Model: simplified representation of reality

Workshop:  representation of essential aspects of a system,
whereby knowledge is presented in an useable form

L ¢ Evapora tion

Infiltr‘:atinni _'i-' - "

‘H — e - :
Groundwater flow _ - - KnOWIedge =

L mmesan conceptual model + Usable form: computer
System mathematical model program = the model

ALTERRA




2. What is a model and why modelling?

e Alternative are measurements
- expensive and slow
- large variation in soils, weather (EU, Ethiopia)
- > 100 pesticides registered (in EU, what about Ethiopia ?)

e Advantage of modelling:
- cheap and fast

- knowledge from one pesticide applicable to others
- effects of other conditions

- based on laboratory studies (available in dossiers)
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3. Definitions:

e Simple concepts
— Few processes included
— Limited number of relations between processes

e Simple mathematics
— Calculations can be done with a calculator (analytically)

e Need only a few input parameters

e Usually short run times
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3. Definitions:

e (Complex concepts
— Many processes included
— Many relations between processes

e (Complex mathematics
— (Calculations are too complex for a calculator (numerical)

e Many input parameters

e [ong(er) run times
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3. Definitions:

e Analytical model:  Gives exact solutions to simplified
mathematical forms of differential

equations.

e Numerical model: Uses interpolation techniques to solve
differential equations which cannot be solved
analytically

ALTERRA WAGENINGEN
Pui=lp



3. Definitions:

1D, 2D, 3D  model:
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3. Definitions:

Specific for water flow in soil!

Water flow driven by water

1. Physically based model: |
potentials (complex)

Flow equation:

2. Compartment model: Water flow driven by

water storage
(simple)

Tipping bucket
approach
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3. Definitions:

Specific for pesticide transport in soll!

Pesticide leaching models are divided into 2 categories:

1. Chromatographic model: based on the convection/

dispersion equation: tracers flow
through soll at rates that are
normally distributed

2. Preferential flow model: more rapid flow for part I'
TR D e N T of the soil moisture ’

and rapid transport
of the pesticide
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What if you choose the wrong model?
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test of MACRO and PEARL for bentazone leaching from drain pipes on Dutch

heavy clay soll: preferential flow model needed for description of early
breakthrough
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e Source/calculation kernel: calculations
written in programming language,
e.g. Fortran

e Data base: contains information on
e.g. meteo, solils, pesticide properties

e Graphical User Interface (GUI):
to make use simple (user friendly)
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Definitions:

e Validation status

— Boesten (2000): in general pesticide leaching models are
reliable to assess the leaching of the bulk of the dose (above
1% of dose)

— EU drinking water limit = 0.1 pg/L > 0.1 % of dose of 1kg/ha
(assuming 100 mm/year percolation)

— Validation status of models at this level of leaching is still low!

— Boesten (2000). From laboratory to field: uses limitations of
pesticide behaviour model for the soil/plant system. Weed
research, 40:123-138
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