


Topics 

0 Conceptual model 

0 Modeling software 

0 Model formalization 



“How to avoid false proof? 

1. allow no hasty and predetermined judgment; 

2. decompose each difficult problem into simple ones that 
you can resolve; 

3. always start with simple and clear, and gradually move 
on to more complex; 

4. make complete surveys of all done before and make 
sure that nothing is left aside.” 

 

      Descartes 



Summary 

0 There is really a lot of art in building a good model. 
There are no clear rules, only guidelines for good 
practice. 

0 Modeling is hard to learn to do it only by reading 
books and listening to lectures. You have to get your 
hands dirty and do it yourself. 

0 In art of modeling – experience is probably the most 
valuable asset, and there is no way to avoid all errors. 
We can only try to decrease their number. 



Conceptual model 

0 In most cases, the modeling process starts with a 
conceptual model. 

0 A conceptual model is a qualitative description of the 
system 

0 A good conceptual model is half the modeling effort.  
0 Create a conceptual model 

0 Study the system and collect as much information as possible 
both about the system and similar systems studied elsewhere 

0 Start with the goal of the study and then try to explain the 
system that would match the goal. Reciprocally, it’s important 
to refine the goal of model development 

0 Decide what temporal, spatial and structural resolutions and 
ranges are needed for our study to reach the goal. 



Kriteria Model yang Baik 

0 Tingkat generalisasi yang tinggi 
0 Makin tinggi makin baik  kemampuan pemecahan 

masalah makin besar 

0 Mekanisme transparansi 
0 Diketahui mekanisme pemecahan masalah  

rekonstruksi 

0 Potensial untuk dikembangkan 
0 Membuka kemungkinan pengembangan model 

0 Peka terhadap perubahan asumsi 
0 Tidak pernah berakhir, ada celah berasumsi 



Conceptual model 

Temporal domain 

0 Figure out the specific rates (resolution) of the main 
processes that we are to model and decide for how 
long (range) we want to observe the system.  

0 Looking at developing and changing the population 
size of Microorganisms and A forest. 





Conceptual model 

A conceptual diagram for time in a landscape model 



Conceptual model 

0 The model’s goal is considered to update the model to 
match the expected temporal detail of the study:  

0 Is once a year enough or does it need to track the 
dynamics every one-hundredth of a second? 

0 Time can be different in different systems 



Conceptual model 

Spatial domain 

0 Make similar decisions about the representation of 
space in the model.  

0 Is there enough spatial heterogeneity in the system to 
justify a spatially explicit description, or can the 
system be considered spatially homogeneous? 



Conceptual model 



Conceptual model 

0 It is not just the size of the grain that is important; the 
form of the grain also matters. 

0 Choosing the right spatial representation and 
designing a good spatial grid is a craft in its own right.  

0 There are uniform and non-uniform grids, triangular, 
hexagonal, square, etc. grids. 

0 Polygons are good for map and image processing, 
since they create a digital image that is more accurate 
with far less information to store. 



Conceptual model 

Structural domain 

0 One important distinction is between empirical and process-
based models 

0 An empirical model may be considered as a “black box”, which 
takes certain inputs and produces outputs in response to the 
inputs. Deliberate decision not to consider what happens and 
how inside the black box that presents the system. 

0 A process-based or mechanistic model may be considered as a 
“white box”, which could look inside the box and try to identify 
some of the processes that occur in the system, analyze them and 
represent them in a series of equations. Process-based models 
employ the additional information about the system. 



Conceptual model 

A. A black-box model, 
where the output is 
calculated as a function 
of the inputs:  
 bi =fi (a1 ,a2 ,a3 ,a4 ), 
without looking at what 
is happening inside the 
system.  

B. A white-box model, 
where the structure of 
the system is analyzed 
and represented in the 
model. 



Conceptual model 



Conceptual model 

0 Conceptual diagrams are powerful modeling tools that help 
design models and communicate them to stakeholders in 
case of a collaborative, participatory modeling effort.  

0 In most cases, building a conceptual diagram is the first 
and very important step in the modeling process. 

 
KEEP IT SIMPLE 

KEEP IT RUNNING. KEEP TESTING IT. 

THE DATA DRIVE THE MODEL. THE MODEL DRIVES THE DATA. 

THE MODELING PROCESS MAY BE MORE IMPORTANT THAN 
THE PRODUCT. 



Modeling software 

0 There is a lot of software currently available that can 
help to build and run models. 

0 Between the qualitative conceptual model and the 
computer code, we could place a variety of software 
tools that can help to convert conceptual ideas into a 
running model. 

 



Modeling software 

0 Hierarchy of modeling 
software 



Model formalization 

0 The model formalization stage requires that each of 
the processes assumed in the conceptual model in a 
qualitative form be described quantitatively as a 
mathematical formula, logical statement or graph. 

0 Choosing the right mathematical description to 
represent your qualitative ideas about a process may 
be quite tricky and ambiguous. 

0 At this stage, describe how you envision the rates of 
flows between various variables. Decide how to 
describe the state of the system and the state of the 
environment. 



Model formalization 

0 In process-based modeling, it is always possible (at 
least hypothetically) to design an experiment to 
measure the value of a parameter.  

0 In empirical models, parameters usually do not have 
any ecological meaning. 



Any questions? 
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