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What is a model?



Why modelling?
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Expert knowledge
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Observations Experiments



Experiments always preceed modelling

Do you agree? Please comment...



Definitions

Model
- a simplified representation of reality

Concept
- an abstract or generic idea generalised from particular instances

Conceptual model
- representation of the relationships between the underlying concepts of a system behaviour
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Modelling
- Simplified representation of reality

time and unit area

after harvest per
unit area

{EERES

Baq = NyV(F;, d) SAL

Breton et al (1859)

Brag (t) =S V(F (t). d) o

0 Millet et al (1857)

Spatially explicit representation of grain
distribution at soil surface after harvest
(2D isotropic model) linked to an
Individual-Based Model (non coordinated
brownian trajectories). Stochastic
simulations performed under
Mathematica® (Wolfram Research Inc,

" 2014)



Expert knowl'edge
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Observations Experiments

The different sources of knowledge contribute to define conceptual models...
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Simulation models

Scientific and
technical literature

\

Observations Experiments

The different sources of knowledge contribute to define conceptual models...
which, in return, impact the sources of knowledge
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Conceptual Modeling

of an Agrosystem
(CMA)

Definition of the problem

, Step 1: structural analysis

Step 2 : functional analysis

Step 3 : dynamic analysis

Step 4: consistency analysis

consistency checking and
hypothesis documentation

The method

Define the question on the object

|

The product

*Define Active and Passive
Environment

*Identify the components
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*Boundaries
*Inputs
*Outputs

*Components

+Link input to components

*Link components to output

*Link between components
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*State Variables
*Flow Variables
*Actions Variables

Interactions

*Identify key stages of the
system’s cycle

*Check changes to structure

*Check changes to functions

*Dynamics of
environment, components
and variables
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*Check consistency between
problem and CMA

* Justify the relations and
hypothesis made
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*Hypothesis selected

*Hypothesis not selected

Lamanda et al, 2012




Elements
of the PE

Elements of
the AE

Component 1

Performances:

Component 2
State variable y

Climate
-States-variables

_‘State variable x | Hez -efficiency indicators

- effectiveness
indicators

Management
inputs
-States-variables

Services

- Indicators of
services

Active Passive
n m ]
environment syste environment
(AE) % Fluxes of energy or matter or information (PE)
—p Actions

Lamanda et al, 2012



Example of a conceptual model central to a research program on IPM of oilseed
rape combining experiments, expert knowledge, diagn osis in commercial fields,
simulation models and literature review
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Valantin-Morison and Meynard, 2012
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This conceptual model embodies all models that will be used
during the practical work of the summer school.

Micro-climate
«—> (soil and crop)

(|ndud|ng inter-
cropping)
~ Social, <«
= environnemental, D 3
economic per formances O you agree:
Please comment...

L'agronomie est-elle soluble dans I'agroécologie ? Aubertot JN, Boiffin J, Lescourret F. 2016.
In : Protection Agroécologique des Cultures. Deguine JP, Gloanec C, P Laurent, A Ratnadass, Aubertot JN Editeurs. QUAE




CONCLUSION

1) Conceptual models are essential to knowledge pro  duction and decision
support sensu lato.

2) They are not set in stone: they depend on availa  ble knowledge and of the
objectives pursued.

3) They are not always explicited!

4) There are various tools to create them: paper+pe  ncil+eraser, softwares
(Word, PPT,...), UML (structural diagrams, behaviour d iagrams), Mind Maps

5) There are some methods to help design them (e.g. Lamanda et al, 2012)



