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• TRANSMONDYN RESEARCH PROJECT (LENA SANDERS) : 

STUDYING THE TRANSFORMATONS OF THE SETTLEMENTS 

SYSTEMS, OVER THE LONG TIME 

 

 HOW DO SPATIAL STRUCTURES EVOLVE THROUGH TIME ? 

 ARE THERE REGULARITIES IN THEIR TRANSFORMATIONS ? 

 CAN WE PROPOSE SOME COMMON EXPLANATIONS TO CHANGES THAT 

OCCURED AT DIFFERENT PLACES, AT DIFFERENT TIMES, AND AT DIFFERENT SPACE AND 

TEMPORAL SCALES ? 

THEMATIC FRAMEWORK 



CASE STUDY 

• THE TRANSITION IN THE SETTLEMENT SYSTEM OF NORTH-

WESTERN EUROPA BETWEEN 800 A.D AND 1100 A.D 

CLUSTERING «TERRITORIALIZATION » 

 A DOUBLE PHENOMENON 

[1] ANR TRANSMONDYN – WP T8 : C. TANNIER, S. LETURCQ, E. LORANS, X. RODIER & E. ZADORA-RIO 
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MODELLING 

• THEMATIC HYPOTHESES :  

• THE CLUSTERING OF THE SETTLEMENT SYSTEM IS DUE TO THE 

JOINT EFFECT OF : 

• THE CENTRAL AUTHORITY DILUTION(GLOBAL); 

• LORDS’ RIGHTS CRUMBLING (LOCAL) ; 

• THE APPEARANCE AND ROLE OF PARISHES. 

 HOW CAN WE TEST THOSE HYPOTHESES ? 



[2] 

[2] Fixation & Polarisation – R. CURA - http://github.com/RCura/transition8 
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What are we modelling ? 

How individual peasant’s 

reactions affect the pattern 

of the settlement system ? 

How individual seignorial 

strategies affect the 

peasant behaviors through 

the territorial network of 

castles and churches ? 

Self-organization and emergence 

in a complex system 

MODELLING 



Which modelling process ? 

Actors with behaviors 

Agents with rules 
= 

MODELLING 

Actions Interactions Entities 



Two types of social agents 
Peasant Households Lay Lords 

 « Undergoers » agents 
 Move 

 Reshape the space 
« Acting » agents 
 Drive the changes 

Cluster in villages (5-

10 P.H.) and small 

towns (>= 30 P.H.) : 
 The « Agregates » 

MODELLING 

Collect dues, build 

and give castles 



Peasant Households 

Goals Actions Measures 

Ensure their 

spiritual salvation 

• Go to church 

 Move closer to parish churches 

• Time-dependant function of the 

distance toward a 

church/parish 

Fulfill their 

material needs 

• Minimize dues 

 Move away from high-dues 

lands 

• Increase productivity 

 Move closer to agrarian 

communities and villages/towns 

• Function of the amount of dues 

to pay 

Avoid being 

abused 

• Get under the protection of a 

powerful lord 

 Move closer to a castle owned 

by a powerful lord 

• Time-dependant function of the 

distance toward a castle and 

its owner 

MODELLING 



𝑆𝑎𝑡𝑖𝑠𝑓𝑎𝑐𝑡𝑖𝑜𝑛 0; 1 = min 𝑆𝑟𝑒𝑙𝑖𝑔𝑖𝑜𝑢𝑠 , 𝑆𝑝𝑟𝑜𝑡𝑒𝑐𝑡𝑖𝑜𝑛 − (1 − 𝑆𝑚𝑎𝑡𝑒𝑟𝑖𝑎𝑙) 

MODELLING 

Peasant Households 

Overall Satisfaction 

Religious Material Protection 

• Time-dependent rules 

of proximity towards a 

parish church 

• Function of the 

number of dues to 

pay 

• Time-dependent 

function of the military 

power of their lord 

protector 

A peasant household tries 

to improve his Satisfaction 

Moving_Probability = 1 − 𝑆𝑎𝑡𝑖𝑠𝑓𝑎𝑐𝑡𝑖𝑜𝑛 

 Through moving away, when unsatisfied 



MODELLING 
[2] 

[2] Fixation & Polarisation – R. CURA - http://github.com/RCura/transition8 

[3] GAMA (1.6.1) – GAMA Team - http://gama-platform.org 
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Model 

Simulated 

data 

We need a user-friendly tool to 

let final users run themselves 

the experiments ! 

[4] Parable of the polygons– V. HART & 

N. CASE - http://ncase.me/polygons/ 

[4] 

http://ncase.me/polygons/


SIMULATION 

• A FUNDAMENTALY STOCHASTIC SIMULATION MODEL 

A VIRTUAL LABORATORY, ENABLING 

EXPERIMENTS AND REPLICATIONS 

A LARGE AMOUNT OF DATA TO 

BE ORGANIZED, TO ALLOW THE 

PARAMETERIZATION AND CALIBRATION 

How to analyze such data ? 

Model 

Simulated 

data 



EXPLORATION 

Simulated 

data 



EXPLORATION 

[5] 

[6] 

[5] – OECD Regional eXplorer – M. JERN - http://stats.oecd.org/OECDregionalstatistics/  

[6] – Activity tracker – W. CHANG - https://winston.shinyapps.io/activity-dashboard/ 

Simulated 

data 



EXPLORATION 

• A PLATFORM FOR VISUAL ANALYSIS OF DATA 

 DESIGNED FOR ANALYZING SPACE-TIME SIMULATION DATA 

MULTIPLYING 

THE POINTS OF 

VIEW ON 

COMPLEX DATA 

TO EASE-UP 

THEIR 

INTERPRETATION 

GeoVisual 
Analytics 

Linked 
views 

Workflow 
composer 

Interactive 
filtering 
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MY PHD PROJECT 



THANKS FOR LISTENING 

ANY QUESTION ? 

ROBIN CURA  

UNIVERSITÉ PARIS 1 – PANTHÉON-SORBONNE 

UMR GÉOGRAPHIE-CITÉS 

ROBIN.CURA@PARISGEO.CNRS.FR 


