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Assumptions for the concept of developing a system 

for forecasting and traffic analysis in Gdynia

Multi-level model of transportation systems (MST-Gdynia):

– cover an area of Gdynia, but to be fed with data from regional and 

national models

– have a hierarchical structure consisting of layers of different 

management levels

– enable the efficient exchange of information and data between 

management layers as well as the Transport Planning System and 

software to traffic control, which is implemented within TRISTAR 

system

– enable the provision of data to the various tasks arising from the 

process of functioning of the transport systems and facilities, which 

will facilitate optimal decision-making

– provide data for planning work, feasibility studies of transport 

facilities, projects of changes in the traffic arrangement plans, taking 

into account geometric solutions at intersections and interchanges 

and advanced traffic control
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Assumptions for the concept of developing a system 

for forecasting and traffic analysis in Gdynia

Multi-level model of transportation systems (MST-Gdynia) should:

– set up data and information for updating Gdynia’s SUMP and provide 

detailed analyses and verification of effects on mobility management 

initiated by SUMP proposals and measures

– provide simulation tools to convince residents of Gdynia to proposed 

SUMP and other solutions 
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Multi-level Model of Transportation Systems 

Source: Smith, J., Blewitt, R. at 

al: Traffic Modelling 

Guidelines. Transport for 

London (2010)
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Development of tool for transport analysis - MST

Statistical data (baseline and forecasts)

- Demographics

- Economical (economic development, unemployment)

- Land use

Street network parameters

- Public Transport

- Private Transport

Four stage model

- Trip Generation

- Trip Distribution

- Modal split/shift models

- Assignment/simulation

- Trip matrices

- Traffic forecasts

- Indicators

Stated Preference Survey

Traffic counts

PT passengers counts

Travel times measures
(to calibrate and verify models)
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Multi-level Model of Transportation Systems 

Strategic level includes the provision of data to develop a transport policy, the implementation of

planning studies and network studies. The model is also used to collect the data for the

mesoscopic model, including the existing and planned routes located in the vicinity of the city.
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MST-Gdynia

Transportation network – baseline scenario

Expressway

Main roads

Collective roads

Local roads
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MST-Gdynia

Staging of the expansion of the road network
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Strategic level (VISUM)

Example of traffic flow chart

(morning peak)

Assignment
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Strategic level (VISUM)
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Example of PT passenger flows chart

(morning peak)
Pedestrian flows
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Multi-level Model of Transportation Systems

Tactical level (SATURN)

Tactical level includes the provision of data to develop a decision-making papers (network and

corridor studies, feasibility studies), projects of traffic arrangement, traffic control and evaluation

of planning solutions effectiveness as well as for traffic management purpose.

CIVITAS FORUM 2016• Jacek Oskarbski

Assignment

and simulation
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Operational level (VISSIM + SATURN)
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Operational level includes the provision of data to develop specific projects of traffic 

arrangement, traffic control programs and visualization of traffic in street network components 

(e.g. junctions). 

Simulation
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Multi-level Model of Transportation Systems 

After implementation of TRISTAR system in Gdynia the models are supplied with the

information on traffic parameters in real-time.
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Area

Level of 

management

Strategic Tactical Operational

Object

Transport

network

Transport network/

streets and PT lines

Street, PT line,

set of junctions,

junction

Model type Macroscopic Mezoscopic Microscopic

Region

Tool

VISUM

City VISUM SATURN/DRACULA

Cordon VISUM SATURN/DRACULA

Local SATURN/DRACULA VISSIM, 

DRACULA
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• 148 km of  fiber optic connections

• 161 intersections with traffic lights

(BALANCE/EPICS system)

• 73 video surveillance cameras

• 61 points with ANPR cameras

• 36 guidance parking information

signs

• 34 Passenger Information boards

• 22 Bluetooth/WiFi scanners

• 19 Variable Message Boards

• 16 Tripplanners

• 14 Weather stations

• 7 Variable Message Signs

TRISTAR System 
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TRISTAR System Architecture
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Monitoring and Traffic

Surveillance System - MTSS

Examples of detection systems in TRISTAR:

• traffic measurement stations – 161 intersections – inductive loops

• Traffic Control System - inductive loops or video detection

• bluetooth and Wi-Fi sensors - incident detection algorithms

• ANPR cameras – Driver Information System / Traffic Safety Management System

• Public Transport Vehicles – PT Vehicles Management System / priorities for PT 

vehicles in TCS 
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Dedicated bus lanes 
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Strategic level (VISUM) Operational level (VISSIM)Tactical level (SATURN)

MicroscopicMezoscopicMacroscopic
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Automatic Incident Detection

Mezoscopic

Microscopic
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Personal Rapid Transit

Macroscopic

Indicator
Scenario

W0 W1 W2 W3

Travelled distance PrT [poj.km] 6671,4 6673,4 6667,1 6661,8

Travelled distance PT [pas.km] 8091 8807 8820 9395

Total travel time PrT [h] 180,87 180,91 180,73 180,56

Total Travel Time PT [h] 1030,13 1043,45 1028,08 1045,80

Average speed PrT [km/h] 36,884 36,887 36,890 36,896

Average speed PT [km/h] 7,85 8,44 8,58 8,98
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Change of traffic organization

Mezoscopic

Total travel time [mln. hours/year]

Scenario
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Weigh in motion (WIM) 

Mezoscopic



Thank you!


