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1. Background 
In the recent years some founds were allocated to regional/city governments in Hungary 
to involve them into the preparation of transport policy measures, especially transport 
infrastructure investments on the national backbone network which directly influences 
their daily transport possibilities. 

According to the subsidiary principle these local governments had to prepare a brief 
description of their ideas and the feasibility context and with this they had to apply for a 
budget to finance a feasibility study. The funds were offered according to the five 
different priorities in the Transport Operative Programme of the National Development 
Agency [1]: 

1. Improving the international road accessibility of the country and the regional 
centres 

2. Improving the international railway and waterway accessibility of the 
country and the regional centres  

3.  Improving regional accessibility 
4. Linking up the modes of transport and improving the intermodality and the 

transport infrastructure of economic centres 
5. Improving urban and suburban public transport 

The sharing of planning responsibilities caused that a number of measures planned on 
the national infrastructure have strong urban context. It means that the traffic on these 
infrastructure sections is a mixture of regional and urban, and in some case even long 
distance traffic which have very different attributes and user characteristics. 
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Additionally the national institutional bodies go ahead with the national transport 
policy making and planning and set up timelines for the development in both road and 
rail sectors. The construction of the national infrastructure elements has also direct 
influence on the regions/cities that had to be included into the feasibility studies. 

2. Issues for transport modelling in regional studies 

2.1. The special needs of regional planning 

Cities are places of the daily life and the majority of transport needs are generated in 
connection with the city activities. 

In the evaluation of transport policy measures that involve a part of the national 
network as well planner should consider that the local traffic is highly involved as well. 
It means that in both public and private transport planner should face with the following 
requirements: 

• both the local and regional/long distance transport demand should be properly 
described, 

• the network description should be so detailed to capture all relevant impedance 
items, 

• the mode and route choice models should be able to handle the behaviour of each 
traffic strata. 

Most of the regions have some specialities that are discovered usually by the traffic 
surveys and counts, like 

• presence of long distance traffic, 
• asymmetric mode choice (e.g. children transported into the school by car but 

leaving to home by public transport), 

• local distortions in trip purpose (e.g. a shopping mall), or 
• quite different cost sensitivities of demand strata (e.g. usually at country 

borders). 

This list just calls the attention that the phenomena can’t be neglected and should be 
somehow treated in the transport model. 

2.2. Challenges in model building 

When the transport network is planned in national or European scale cities are usually 
understood as nodes (in many complex “nodes”) with a very rough description of their 
transport infrastructure. Usual exceptions are large cities (generally those that have 
more than hundred thousand inhabitants) and the capital. 

It raised a number of issues in the practice since it is very difficult to allocate proper 
impedances on the transport infrastructures elements of these nodes. If it is too high the 
traffic on the bypasses are too large if too low then the travel times are quite misleading. 
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The normal way of handling this issue is to make a bit more detailed network 
description in urban areas and use “preloaded” network elements. It was sufficient in a 
number of cases. 

When the planned national infrastructure element had a role in urban movements the 
usual way was to extend the national model to incorporate a broad city model. However 
this practice led to a number of compromises in transport planning: 

• the network description in the city was not quite detailed, 
• the impedances of nodes were just a proxy, 
• the traffic on these roads were not real loads and 
• the route choice was fitted to the long distance/regional traffic. 

The other common practice is to extend the city model to capture the bypass 
movements but in this case different issues come up, like: 

• the impact of national or even wider transport policy measures usually not taken 
by the model, 

•  the external users’ behaviour is hard to manage since only a part of their real trip 
is included in the model, 

• the outer model area is not able to capture all relevant impedances therefore the 
real inner impedances cause detours in route choice. 

There were some workarounds but they were not able to fully catch the interaction 
between the short and long transport. This caused a number of problems in the first 
feasibility studies since the traffic time estimation was quite draft which generated 
discussions especially seeing the results of cost-benefit-analyses (CBAs). 

3. Theoretical background of the three-stage approach 
The threes stage approach in fact is a common term and it is referenced in a number of 
papers, like at PTV as macro-, mezzo- and micro models. However the planning 
practice is usually dealing only with two of them at once. 

 
Figure 1. The workflow between mezzo and micro model[1] 
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According to MOTOS (Transport Modelling: Towards Operational Standards in 
Europe) [1]: “Figure 1 illustrates the relationship between level of detail, level of 
complexity, and time horizon. The expected level of detail decreases significantly with 
time, while the complexity of the model forecast increases. Some interactions between 
the infrastructure, regional or urban development, and environment may be so complex 
that it is debatable whether it can be modelled at all.” 

In the recent feasibility studies made by FOMTERV we developed such models that 
establish connections among all these stages and the transport policy measures were 
evaluated by using interaction loops among models. 

The first stage in both examples are macro-models, the second is a mezzo model 
which is in fact the closest to the common model in practice while the third one is a 
micro-simulation model. 

The difference among the examples described below is that one is ranging from a 
national model to a junction simulation whilst the other one is scaled from a Europe 
wide model (TRANSTOOLS [3]) to a timetable simulation public transport model. 

In the first case the model inputs and outputs are connected while in the second both 
the elasticities and volumes are handed over. 

In both cases the description of the measures are quite broad and the method is in the 
focus. 

4. Modell building scheme of Kecskemet 
Kecskemet, a county capital of Hungary, issued two calls in 2010 to order feasibility 

studies in two separate topics 

• The improvement of regional accessibility of Kecskemet 
• The intermodal passenger railway terminal and supporting measures 

FOMTERV was contracted to prepare feasibility studies for traffic infrastructure 
developments dedicated to the development of regional accessibilities but it was 
involved in the planning and traffic modelling of the intermodal interchange as well.[4]. 

4.1. Measures investigated 

The plans of the city referred to (see. Figure 2 as well) 

• a city bypassing road dedicated to the non-city bundled traffic; 
• a number of road capacity measures on the national roads within the city 

including lane addition, traffic engineering brush up, new alignments; 

• ITS (intelligent transport system) measures capturing a city-wide traffic 
management centre and signal control; 

• new, intermodal public transport interchange and supporting measures like 
rearranging service layout, acquisition of new vehicle fleet, providing passenger 
information and establishing P+R facilities. 
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Figure 2. The investigated road infrastructure projects (FOMTERV) 

4.2. Modelling 

The central model was a normal four-step model according to the common practice. 
However it failed to capture the traffic conditions on the new bypass and the benefits of 
the traffic management measures. 

With the bypass the mezzo model 

• was not able to react on the large scale national network measures (like new 
motorway buildings); 

• the national role of the road was overestimated; 
• the travel time savings were unrealistic. 

In case of the traffic management measures the mezzo model  

• was too rough to react on travel time savings; 
• the usage of true impedances in the city non-sense detours on the network; 
• the travel time savings were unrealistic also. 

These problems were considered in the planning phase therefore the three-step 
approach was used as below: 
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• Macro model:  National model which is used to run at country-level. 

• Regional model: 

 

• Micro model: 

A very detailed city and regional model covering all 
transport means and the four-stage planning scheme. 

A micro-simulation model taken from the regional 
model thus the traffic forecast, composition and route 
choice were the same as in the regional model. 

The models were coupled with input-output volumes which proved to provide 
consistent forecasts on all three levels. The models were built by using PTV VISION 
transport modelling suite. 

 
Figure 3. The workflow between mezzo and micro model 

The key features can be summarized in Table 1. 

Table 1. Key features of the model levels (Kecskemet) 

 Macro Mezzo Micro 

Network 
description base network 

detailed public and 
private transport 
network 

enhanced node 
layout and traffic 
signalling 

Transport demand on interurban level 
zone level, traffic 
retained at cordon 
zones 

interchange level, 
traffic flows 
retained 

Mode choice not modelled on zone level not modelled in 
micro level 

Route choice on interurban level  detailed impedance 
calculation mezzo routes kept 

Validation 
against screen lines 
and cross section 
counts 

against macro 
model, city screen 
lines, cross section 
counts and GPS 
routes 

against mezzo 
model and counts 
on turns 
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In this way the evaluation of the individual measures and CBA-s were consistent and 
the expert estimations were replaced by model results. It’s added more transparency 
reliability to the results. 

5. Modelling of the planned “V0” Budapest bypass 
The Association of Hungarian Logistics Service Centers trusted the „V0 Magyarorszag 
consortium”, consisting of FONTERV Ltd. and AKMI Ltd., with COWI Hungary Ltd. 
and Mott MacDonald Hungary Ltd. with carrying out the Feasibility Study of „V0, the 
Budapest southbound bypass rail line”, which is part of the TEN-T corridors. Its main 
goal is to build a priority rail freight axis and to release Budapest from the high rail 
freight traffic [5]. 

Figure 4 shows that the rail freight of Hungary is very much depend on the 
international connections. 

 
Figure 4. The rail freight connections of Hungary 

Looking the statistics it is evident that three quarter of the traffic is international related. 
Therefore a national model is not enough to model large scale interaction measures. 
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Table 2. The distribution of rail freight transport by relation (source KSH) 

  2005      
thousand ton 

 2010 
thousand  ton 

 

Internal 13440 26% 11398 25% 

Export 11377 22% 11859 26% 

Import 15471 30% 12768 28% 

Through 10564 21% 9769 21% 

Total: 50851  45794  

5.1. Tasks for transport modelling 

The objective of transport modelling is to show the passenger and freight transport 
reactions induced by the infrastructure. However a number of complementary measures 
are planned as well, like launching of a mileage based road toll or a new rail 
infrastructure charging scheme. Therefore transport modelling need to have answers for 
the following questions: 

What are the impacts caused by external measures, like: 

• the implementation of EU railway packages, 
• the internalisation efforts of all transport costs by charging, 
• the changes of raw material and energy prices, 
• the changes of subsidies, 
• the other road and rail infrastructure measures. 

While an infrastructure measure usually can handle the infrastructure bottlenecks in 
this case the special task was to set up a new transport policy guideline and look 
whether in a changing transport environment such a new railway line could generate 
enough benefits to cover its costs. 

Therefore the modelling exercise was a threefold issue: 

• Cover the international traffic changes in transport demand development and 
investigate the IV. transport corridors against the competing ones. 

• Look for the national transport infrastructure investments in terms of transport 
time and costs including the road interactions. 

• Analyse the current and future rail network with the recent and the future 
timetables to justify the infrastructure developments needs considering the user 
(private rail operators and their clients and passenger rail services) needs and the 
service parameters (especially the availability of free train paths during the 
whole day in four hour intervals). 
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5.2. Modelling 

The modelling scheme was developed to cover the needs of the examinations as below: 

• European macro model, to 
• cover the whole Europe on NUTS 3 level by using the TRANSTOOLS and 

ETIS results 
• model the impacts of the planned economic and transport scenarios  

• Regional model to 
• cover the close investigation area 
• be enough detailed to include the infrastructure developments on national 

level 
• Rail traffic simulation 

• timetable level investigations 
• discover the real rail transport processes (like the effects of priority rules) 

 
For this reason a large modelling system was set up. It is presented with the model 
schema on Figure 5. 

 
Figure 5. The three-step modelling scheme of V0 rail line 

In the developments of the submodels it is crucial emphasise the differences in demand 
data. While in European model the base unit is the good itself in the regional model the 
base unit is the vehicle as well as in simulation. 

Thus the model components were built according to Figure 6. 

The key features can be summarized in Table 2. 

In this way the evaluation was able to capture all relevant benefits of V0. Without this 
approach the benefits would have been underestimated. 
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Figure 6. The model components according to the three-level scheme 
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Table 2. Key features of the model levels (V0) 

 EU Macro Regional Simulation 

Network 
description EU wide 

Region wide with 
detailed public and 
private transport 
network 

Tight impact area 
with enhanced rail 
network and 
signalling 

Transport demand NUTS 3 level by 
commodity group 

zone level, vehicle base, 
elasticties and growth 
factors derived from EU 
level 

vehicle based, 
traffic volumes 
retained 

Mode choice incremental not modelled not modelled 

Route choice according to 
TRANSTOOLS 

Timetable based at rail 
and equilibrium at road timetable based 

Validation 

against screen 
lines and Central 
Statistical Office 
figures 

against macro model, 
Central Statistical 
Office figures and 
surveys 

against mezzo 
model 
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