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Abstract.  Modelling large socio-technical infrastructure 
systems tends to be tricky. In the past either one ‘best 
fitting’ modelling technique was used to model the sys-
tem or a small part of the system was modelled. This 
lead to many tradeoffs, where the chosen modelling 
method got to its limits: by modelling a small part, effects 
from outside were ignored and modelling the whole 
system with one method lead to either much detail - 
where micro-based methods were applied - where it was 
not required which further lead to high computation 
times. Using a macro-based approach lead to less detail 
where it would have been needed. Different parts of the 
Airport City are modelled with the best fitting modelling 
technique. These parts are researched for their coupling 
mechanisms to model the whole system and see how 
effects in one part evolve and pass to the next subsys-
tem. An agent based model of the landside with a modal 
split of passenger arrival, a Discrete Events terminal 
model, a multi-method agent-based model with an inte-
grated System Dynamics model representing the retail 
area of an airport and an agent based model of the air-
side are developed and their advantages and disad-
vantages are being explored. 

Introduction
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1 Aim and Goals 

The one modelling method’s advantage is 
the other ones disadvantage. So why not combine their 
advantages? 

2 Modelling Methods  

2.1 System Dynamics 

Element Representation  Description 

Stocks 
(Levels) 

 Describe the state of the 
system at each time and 
represent aggregates 

Flows  Describe the changes of the 
stocks; are basically auxilia-
ries and are only allowed 
between stocks and stocks 
and sinks/sources 

Parameters  Are constants and represent 
rates on which changes of 
stocks are dependent 

Auxiliaries  Are helpful for a better un-
derstanding of the model 
and represent algebraic 
equations 

Sink/ 
Source 

 Describe the boundaries of 
the system 

Links  Describe the causalities of 
other elements 

Table 1: Basic elements of System Dynamics. 

Figure 1: Simple stock and flow structure of SD. 
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2.2 Agent-based modelling 

•

•

•

•

•

•

•

•

2.3 Discrete events simulation 

•

•

•

•

3 Classification of MMM 

Figure 2: Interfaced multi-method model. 
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Figure 3: Sequential multi-method model. 

Figure 4: Integrated multi-method model. 

•

•

•

4 Use Case: Airport City 

Figure 5: Selection of areas in the Airport City. (Source: 
adapted from company AI-MS Aviation Infra-
structure Management Systems). 
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4.1 Terminal model with discrete events 

Enter

4.2 Retail area with integrated  
ABM-SD model 

Figure 6: Discrete Events Simulation of the Terminal. 
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•
•

•

Figure 7: Integrated multi-method model of retail area – 
agents with rich internal structure (agents). 

Figure 8: Integrated multi-method model of retail  
area – agents with rich internal structure  
(SD model within each agent). 

4.3 Airside 
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Figure 9: Ground handling process [15]. 

♦
♦
♦
♦
♦

4.4 Further submodels 

5 The Big Modelling Picture 

Figure 10: The Coupling Schema of the Modelled and 
Planned Submodels. 
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6 Conclusions and Outlook 
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