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This presentation summarizes an experience that MLAB recently carried out. The 
study regarded the use of transport models to study transport alternatives to 
make accessible a sensitive urban area under requalification. The presentation is 
tailored to highlight the indicators that the process has been able to estimate in 
choosing the best alternative. This because the power of the transport models is 
the calculation of the indicators in order to chose the best solution to solve 
transport problems
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THE STUDY AREA

The Study area is located in Sardinia, in specific, the beach waterfront of 
Cagliari long 11km and frequented, during the summer season, by about 
100.000 citizens.
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CROSSING TRAFFIC

The area is also interested by an high level of commuter traffic. Around 
3.000 vehicles/hour cross the area during the peak hour in the morning 
and in the afternoon. 
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HIERARCHY

This slide shows the area in detail. There are several roads and streets 
with different functions. This colours represent the Hierarchy of the road 
network: in yellow colour the sea front road (subject of the intervention), in 
green colour the local roads, in purple colour the 4 lanes road used to 
access to the seafront but also by the daily commuters.
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ACCESSIBILITY

The main means of transport used by the citizens to access to the 
waterfront is the car.

78% use the private car

11% use the urban public transport

11% use other means of transport, principally motorcycles and bicycles

About 7000 parking lots are available on the road 
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PEDESTRIAN CYCLYST AND RUNNERS

The waterfront is also used by Cyclists, Runners and, obviously, by 
Pedestrians during the free-time. They share the same space used by 
cars and public transport.
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OBJECTIVE AND THE STRATEGY OF ADMINISTRATION

The objective of the administration is requalifying the waterfront creating a 
comfortable and safe space for pedestrian, cyclists and runners.

The strategy identified is removing the traffic produced by motorized 
vehicles preserving only a car lane for residential
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PROBLEM – REDUCTION OF ACCESSIILITY

The problem is that, removing the traffic of motorized vehicles, included 
public transport, and a high umber of parking lots, a lack of accessibility of 
the area is created. Over 2.000 of parking lots will be removed. Reducing 
the accessibility is never a good result because the reduction of 
accessibility create loss of value for the interested area. How to solve this 
problem?

ALTERNATIVE SOLUTION FOR THE ACCESSIBILITY

5 alternative scenarios has been identified.

3 of this alternatives propose the reinforcement of the 
current public transport services, differing only in terms of itineraries of the 
lines, Park&Ride solutions, and new parking lots at destination 
replacing, in part, the ones removed by the intervention

,
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ALTERNATIVE SOLUTION FOR THE ACCESSIBILITY

The forth alternative is the introduction of a new tramway line, instead of 
the existing traditional bus line, along the sea front road. This in in contrast 
with the first idea of the Administration that desired to remove completely 
the motorized traffic on the sea waterfront included public transport, but 
we proposed anyway this solution.
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ALTERNATIVE SOLUTION FOR THE ACCESSIBILITY

The fifth alternative images the downgrade of the 4 lanes roads to 2 lanes 
roads reducing the crossing traffic exploiting also the requalification of a 
new alternative itinerary that the administration have planned to serve the 
traffic of commuter from the periphery to the city centers.
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INDICATORS

Then, five scenarios, five different investments, five different effects

How to choose the best scenario? 

The alternative solutions have been evaluated on the base of 13 specific 
indicators (both financial and economical)

The financial indicators are:

Investments, Revenues from ticket selling both park and Public Transport, 
Operative costs,

The economical indicators are: Time saving, polluction reduction, Accident 
reduction, Volatile organic compounds reduction, CO emission reduction, 
Noise reduction, CO2 emission reduction, Nox emission reduction,
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INDICATORS

….. and 3 global indicators (that group all the measurable financial and 
economic indicators).

The Net Present Value that combine all the results of the monetarized
indicators, both Costs and Benefits over 20 years of useful life of the 
interventions, The more is higher the more is good the scenario,

The Internal Rate of Return that evaluate the convenience to spend the 
money for the intervention, it must be grater than 5-6%

The rate Benefits/Costs, if grater than one the benefits are higher than the 
costs
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MEASURE OF INDICATORS

Identified the indicators the problem is how to measure them,

The best way to measure the indicators is to implement a traffic model.

Since the intervention is located in a limited area, the realization of a 
microsimulation model could appear the simplest way to calculate the 
transport indicators,

This video shows the microsimulation model that has been implemented in 
the study area

All the roads and transport modes have been represented in the 
microsimulation models both for the state of the art and for the five 
scenarios
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TOTAL TRAVEL COST

In reality some scenario, as the one that provide the downgrade of the 4 
lanes road, create an important modification of the road supply for 
commuters that can modify in significant way the distribution of the flow in 
the whole road network. 

Further, create an alternative to the car to access the area, based on 
Public transport and Park&Ride has effects on the total travel cost from 
the origin to the destination. In sinthesys the local interventions on the 
waterfront have effects in all the transport system in the city of Cagliari.

The problem to solve is to find alternative way to access the area avoiding 
that some people decide to change destination because the area became 
difficult to reach
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MACRO MODEL

For this reasons a macro analysis is necessary to evaluate the effects on 
the whole transport system in the city.

This image shows the macro model used to evaluate the effects of the 
interventions in the whole city. In particular the image show the simulation 
of the current traffic flow during the peak hour in the morning. In red you 
can see the highest values of vehicle flows as the ones that cross the 
study area.
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FLOWS DIVERGING

The macro model is also able to estimate the changement of the traffic 
flows in the scenario that is generated by the downgrade of the 4 lanes 
road.

In this slide you can see the car traffic removed from the seafront (in 
green) and acquired by an alternative path (red) as a consequence of the 
downgrade of the 4 lanes road.

This is not a bad effect especially because the Regionale Administration 
have financed the requalification of the by-pass road on the north of the 
city,
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MODELS ITERATION

Since the macro model is not able to simulate in a detailed way the effects 
in the local scale, both models have been implemented and used in an 
iterative way. The macro model produced the macro travel costs from the 
initial origins to the final destinations , and also the o/d matrix related to 
the sub area of the intervention area- The micro model calculate in detail 
the effects on the local area and the output are used to improve the macro 
model simulation that produce new elaborations. 

END OF PROCESS

At the end of process the indicators are calculated in the best way 
possible, obviously considering the limits of the traffic model and 
database. 
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In this slide you can see some example of graphic outputs elaborated by 
the macro and micro models,

- The traffic flows in the wholw city

- The changments of traffic flows after the implementation of a scenario

- The level of accessibility both for cars and Public Transport

- The movements of the vehicles in a dynamic simulation

- The level of the emissions
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RESULTS

But the most important thing is the results of the measurable indicators.

This are the results at the end of the elaboration. In this table you can see 
the value of each indicator, included the values of the global indicator NPV 
that highlighted the best solutions.

The first result is that the best alternative resulted the one that provided 
the downgrade of the 4 lanes road in 2 lanes road (scenario number 5, 
divided in 5a, bus, and 5b, tram),

The second result is that, also not considering the downgrade of the 4 
lanes road, the tram solution is to be preferred rather the solution based 
on the bus lines
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