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Goudappel Coffeng 

▪  Largest consultant in the field of transportation 
§ 200 employees 

▪  Fields: 
§ Traffic modeling & Traffic management 
§ Environment, safety, accessibility 
§ Public transport 
§ Research & Innovation 

▪  Clients: 
§ National government (DVS, Rijkswaterstaat) 
§ Regional government (provinces, municipalities) 
§ Universities 
§ Other consultants 

Introduction 
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Goudappel Coffeng – Transport Models 

▪  Market leader Urban and 
Regional transport models 

▪  Clients transport models: 
§ Provinces 
§  (joint ventures of) Municipalities 
§  (other) Consultants 
§  (construction) Companies 
§ Retailers 
§  Institutions 

Introduction 
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Who am I? 

▪  Bastiaan Possel 

▪  Consultant Transport Modeling 

▪  Projects: 
§ Dynamic transport model Amsterdam 
§ National transport model Goudappel Coffeng 
§ Toll study ‘Blankenburgtunnel’ Rotterdam 
§ Transport Model Meppel 
§ But also transport studies in Gorinchem, Katwijk, etcetera 

Introduction 
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Why do we use transport models? 

▪  Prediction of the traffic in the future 
§ Base year (current situation) vs. future year 
§  Infrastructure changes 
§ Socio demographic changes 

▪  “Experts are people who will tell you in the future 
why the things they predicted in the past never came 
about.” 
§  Ivan K. Goldberg 

▪  Uncertainty about plans for a tram in Groningen 
§ Worst case scenario, all model results for 2030 are invalid 

Introduction 
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Variant study: new infrastructure (Katwijk) 

[unimodal static transport model Katwijk; new infrastructure 2020] 

Examples 
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Variant study: Introducing maximum speed 
of 130 km/h on national highway 

[multimodal static national transport model 2020] 

Examples 
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Accessibility studies 

[multimodal static national transport model 2020] 

Examples 
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Input for air pollution models 

Jaargemiddelde concentratie NO2           
Vlijmenseweg, wegvak 8
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[unimodal static transport model ‘s-Hertogenbosch 2015] 
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Input for noise emission models 

 

[multimodal static transport model Nijmegen 2010]  

Examples 
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Start building a transport model 

▪  There is no prescribed method 
§ Models are more flexible 
§ Models are less comparable 

▪  Standard multimodal model: 
§ Trip generation (trip choice) 
§ Trip distribution (destination choice) 
§ Modal split (mode choice) 
§ Assignment (route choice) 

▪  Aggregated model: all calculations on zonal basis 

1 

2 

3 

4 

The 4 step model in (urban) practice 



13 

Why do we use a 4 step model? 

▪  Pro 
§ Low cost 
§ Fast 
§ Little data needed 
§ Transparent 

▪  Con 
§ No heterogenity in population 

§  Not capable to handle ‘non-standard’ area’s 
§  Limited flexibility in attributes (gencost) 

§ No behavioral modeling 

The 4 step model in (urban) practice 
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Implementation of the 4 step model 

TRIP ENDS 

TRIP DISTRIBUTION 

MODAL SPLIT 

OD MATRIX 

TRIP GENERATION 

ASSIGNMENT 

LINK LOADS 

SOCIO DEMOGRAPHICS 

The 4 step model in (urban) practice 
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Trip generation in practice 

▪  Socio economic data contains often flaws and 
mismatches 
§ Like companies or schools with multiple departments on a 

single postal code 

▪  Data sets can be incomplete 

▪  Gathering the data can be a time consuming task 

▪  Aggregated model: all calculations on zonal basis 

The 4 step model in (urban) practice 
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Implementation of the 4 step model 

TRIP ENDS 

TRIP DISTRIBUTION 

MODAL SPLIT 

OD MATRIX 

TRIP GENERATION 

ASSIGNMENT 

LINK LOADS 

SOCIO DEMOGRAPHICS 

NETWORK 

TRIP ENDS 

The 4 step model in (urban) practice 
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CAR NETWORK LINKS 

NODES 
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PUBLIC TRANSPORT NETWORK TRANSITLINES AND STOPS 
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Link between network and zones 
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Networks in practice 

▪  Network checks are very important 

▪  An average medium size network consists of 
§ >   3.000 centroids 
§ > 40.000 nodes 
§ > 60.000 links 

▪  A mistake is easily overlooked 
§  but can have big consequences 

▪  However, there is always the issue with time vs money 

The 4 step model in (urban) practice 
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Implementation of the 4 step model 

TRIP ENDS 

TRIP DISTRIBUTION 

MODAL SPLIT 

OD MATRIX 

TRIP GENERATION 

ASSIGNMENT 

LINK LOADS 

SOCIO DEMOGRAPHICS 

GENERALISED 
COST MATRIX 

NETWORK 

gravity model 

The 4 step model in (urban) practice 

( ))1(lnexp)( 2 +⋅= ijij ttttf βα
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Implementation of the 4 step model 

TRIP ENDS 

TRIP DISTRIBUTION 

MODAL SPLIT 

OD MATRIX 

TRIP GENERATION 

ASSIGNMENT 

LINK LOADS 

SOCIO DEMOGRAPHICS 

GENERALISED 
COST MATRIX 

NETWORK 

TRAFFIC ASSIGNMENT 

[multimodal static national transport model 2020] 

The 4 step model in (urban) practice 
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Traffic assignment in practice 

▪  Assignment methods & time periods: 

§ Morning (07:00-09:00) & evening (16:00-18:00) rush hour 
§  Car – “volume averaging assignment with freight preload” 
§  Freight – “all or nothing assignment” 

§ Remainder of the day (09:00-16:00 & 18:00-07:00) 
§  Car & Freight – “all or nothing assignment” 

The 4 step model in (urban) practice 
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Implementation of the 4 step model 

TRIP ENDS 

TRIP DISTRIBUTION 

MODAL SPLIT 

OD MATRIX 

TRIP GENERATION 

ASSIGNMENT 

LINK LOADS 

MATRIX CALIBRATION 

SOCIO DEMOGRAPHICS 

GENERALISED 
COST MATRIX 

NETWORK 

COUNTS 

The 4 step model in (urban) practice – additional steps 
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Matrix calibration 

[multimodal static transport model Rotterdam 2008] 

The 4 step model in (urban) practice – additional steps 
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Addition option within the 4 step model 

TRIP ENDS 

TRIP DISTRIBUTION 

MODAL SPLIT 

OD MATRIX 

TRIP GENERATION 

ASSIGNMENT 

LINK LOADS 

SOCIO DEMOGRAPHICS 

GENERALISED 
COST MATRIX 

NETWORK 

LINK SPEEDS 

▪  Feedback on trip 
distribution and modal split 
§ From trip generation 
§ Applied to incorporate the 

effects of congestion on trip 
and modal split choice 

The 4 step model in (urban) practice – additional steps 
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Building a transport model in practice 

▪  Building a transport model for a small municipality 
§ 1 consultant (costs approximately €1000 a day) 
§ 1-2 months of work 
§ € 20.000 - € 30.000 total costs 

▪  Building a transport model for a large municipality 
§ 1-2 consultant (costs approximately €1500 a day) 
§ 4-6 months of work 
§ € 100.000 - € 150.000 total costs 

▪  And then there is additional work 
§ Analysis & creating output 

Building a transport model in practice 
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Impossible !! 
It has to be 

26.348 
vehicles !! According to the 

model there are 
21.000 vehicles. 

Consultant 
Transport Modeling 

Client 

Using a transport model in practice 

▪  Different stakeholders 
§ Clients 
§ Politicians 
§ Residents 
§ Media 
§ Etc. 

▪  With different 
interests! 

Using a transport model in practice 
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Limitations 

▪  No departure time choice modeling 

▪  No blocking back in assignment 
§ New developments: STAQ assignment 

▪  No feedback to trip generation 

▪  Freight (usually taken from NRM) 

▪  Aggregated demand modeling 
§ New developments: Disaggregated transport models 

Limitations & new developments 
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New developments 

▪  Economically less growth, thus: 
§  less growth in traffic flows 
§  less money for new infrastructure 

▪  Change of focus: 
§ “near future” traffic predictions 
§ efficient use of existing capacity 
§ no infrastructure measures but traffic management 

measures 

▪  New type of transport model needed: 
§ macroscopic dynamic traffic model (StreamLine)  

Limitations & new developments 
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Questions? 

Questions? 


