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 Over recent years, the City of Praia has experienced an exponential increase in population and its demand for 
transportation. As a result the result is a transport system is unable to adequate meet the transport quality 
requirements of the population. The increase in volume of vehicular traffic in the city has contributed in some parts 
of the city. In addition to this and organic patterns of growth in building construction have presented major 
challenges for the proper planning of the city. The aim of this study (documented in the following report) 
considering the context of a dearth of information, building simple aggregate demand models that can be used to 
assess the strategic level of the road network in Praia in terms of private vehicle traffic using limited data and 
propose alternative planning strategies that can improve the performance of the road network. The study defined 
27 traffic analysis zones referring only to urban areas. The road network was created using the network design 
tools in Visum software. The four-step process (generation of travelling, distribution and assignment modal 
choice) was developed to model the network. The modelling of the generation / travel attraction used the log-
linear regression method with a linear relationship between the population and the trips produced in the zones. In 
travel distribution for the parameters of the gravity model calibrated values were used considering the home-
based-work travel, and travel time between zones as the impedance. In modal choice step travel data were used 
for other cities in developing countries to calculate the modal split for Praia. In traffic affectation step car trips were 
assigned to the network using the equilibrium model. The Volume Delay Function used was the BPR function with 
clear-cut parameters with default of the BPR base curve values. The results of the study showed that with an 
average saturation of about 34%, Praia network is not fully saturated. However, other modes of transport were not 
considered in the model, which in reality increase congestion levels. 



Introduction 

 

As the capital city of Cape Verde, Praia is growing at a very fast pace without 

adequate supply and transport and land use planning, the city tends to grow 

haphazardly. 

The necessary planning of the city is a real challenge, due to its complexity and 

the need to apply a set of effective, knowledgeable and comprehensive 

methodologies. The main objective of this study involves trying to understand 

the interaction between the ground transport elements and investigate to what 

extent this interaction has consequences planning- policy and management of 

the city as well as in own development. 

Lima et al (2014) explains that the quest for sustainable development may 

result in options and means of intervention, or even prevent urban planning to 

solve the problems that modern cities face. In addition to physical and economic 

issues, there are also other issues to consider such as: social, environmental, 

political and cultural. By developing a greater understanding of such questions 

one can shed light on the complexity of the issues that city planner’s face. 

 Currently, the population in developing countries makes up more than half of 

the world's population. The increase in population is a common problem that 

has been described in many studies related to the needs of land use and 

transport in developing countries (Hook and Replogle, 1996; Morita et.al, 2003; 

Ocampo et.al 2009; Kusbiantoro 1998). 

According to Dowall and Clarke (1996) it is important to emphasize the planning 

method of land use policies. This is because inappropriate land use policy can 

result in uncontrolled land development and the imbalance in the market price 

and the price of land. 

Sirinivasan and Ferreira (2002) explain that traffic congestion is mainly due to 

lack of coordination between land use and transport planning. On the other 

hand, uncontrollably rising land prices in the Central Business District (CBD) 

encourages urban residents to make their homes in the suburbs and as a result, 



suburbanization has become more common in recent years. The result of urban 

sprawl has disadvantages and becomes problematic if a country cannot provide 

appropriate infrastructure and transit facilities to manage the daily transport 

needs between the suburbs and CB. 

The growing recognition (in recent decades) of the relevance of the integration 

of land use and transport in planning processes is based on the concept of the 

existing feedback between these two principles. The interactions between land 

and transport uses are far from being completely understood, are actually 

complex. Firstly because they are reciprocal in that and uses influence the 

transport patterns. For example, the expansion of the cities has caused an 

increase in the average travel distance. Conversely, infrastructure and transport 

conditions (price and accessibility) influence spatial patterns (e.g., the 

expansion was possible thanks to the car), but also the mobility behaviour 

(Wegener and Fürst, 1999). 

The question that then arises is how to integrate land use policies with transport 

policies (in an environment with weak institutional capacity and lack of data to 

guide and inform the planning process. 

 

 

 

 

 

 

 

 

 

 



Data and Methodology 

 

Since the spatial data of the road network and public transport services are not 

available, the Praia city network was built using software and transport 

modeling PTV Visum. 

 The capacities of the routes were defined using the transport of London manual 

according to characteristics of the tracks. Since the study area is within the city 

limits the maximum speed was defined as 50Km / hr, regardless of the way 

classification. 

According to the PDM Praia, city districts were then grouped by area following 

neighborhoods grouping defined according to geographical location, based on a 

previous idea of planning proposal for the territory of the Operative Units of 

Planning and Management (UOPG). Using this method it was possible to define 

30 traffic analysis zones in Visum to build the network. These consisted of 27 

urban areas and 3 rural areas (Praia Northwest, Southwest Praia and North 

Praia). However since the main focus of the study was urban areas, only the 27 

urban areas were modeled. 

 For this a bibliographic review was carried out to assess cities with potential 

common elements of performance to the city of Praia, and potential transfer 

considered. 

With this bibliographic review it was decided to use the city of Funchal for the 

construction of the 4-step model. This data was used because we did not find 

relevant data from cities in developing countries, which more sense, since the 

study is about the developing world. 

The model used Origin-Destination data Funchal city for private transport in 

2001 rush hour. 

In modeling the generation of travel linear regression through the development 

of a linear relationship was used between the car travel for each zone, and the 

zone of the population. For the modeling of attraction log-linear regression 



method was used by developing a logarithmic linear relationship between car 

trips within each of the areas and the population of each area. 

Since the dependent variable (travel origin / destination) was transformed, 

square and reverse, to make the final estimates it was necessary to reverse the 

transformed functions. 

However, the results were very unbalanced because the origins model had a 

much lower r2 was used only to surround the array destinations (for both 

destinations per se as to the origins). 

The resulting functions of the models were used to estimate the O-D values for 

Praia. Then the O-D trips were multiplied by the average number of trips to the 

beach, 1.54. 

The next step implemented in the modeling process was the distribution of 

travel. For this it was necessary to estimate the parameter settings used in the 

model, and the travel time between zones as the impedance function. The 

travel time between zones was calculated using Visum with Lists Path analysis 

that produced an array of O-D tool time between zones. For the model 

parameters calibrated basic values were used considering the home-based-

work trips. 

In the modal choice step, the objective is intended to differences modes of 

transport trips originating in zone i and j destination in the area. 

For this it was necessary to know the modal split for Praia; however this 

information is not available. It is only known that according to the PDM only 

25% of the population uses public transport daily. It was then necessary to 

know the number of motorized trips to calculate the 25% who use public 

transportation. With the review of the literature it was possible to know the 

percentage of walking trips (average) for some developing cities, in this case 

14%. That way it was possible to calculate the automobile trips for Praia. 

From here it was possible to know the modal split for Praia. 



In traffic affectation step car trips were assigned to the network using the 

equilibrium model. The Volume Delay Function used was the BPR function with 

parameters defined as standard base BPR curve values. 

 

Results 

 

With the allocation of the network performance indicators were calculated such 

as traffic volumes, network length, number of vehicles and saturation levels. 

The results of affectation cannot be displayed in the following figure. 

 

Figure 1: Affectation results - Saturation 

 

Analysis of the allocation of result notes to congestion in some parts of the city. 

 Node Monteagarro 

 Node Fazenda 

 Node Fazenda- Sucupira 



 Node Paiol- Plateau 

 Node Paiol- Lem Ferreira 

 Node Terra Branca – Varzea 

Important to note that the analysis of the results of the allocation of traffic it was 

found that the traffic was not attributed to some arches because the network is 

more detailed than the zoning. O calculation of saturation indicators considered 

only links with traffic. The table below shows the results network. 

Table 1: Performance indicators Results 

 

With the above results it is observed that the average saturation of the network 

based on the links and based on vehicle * Km has no big difference. The 

differences between the indicators derive from the fact that the average 

saturation per vehicle * km also consider the volume of traffic in its calculation. 

One can also conclude that with an average saturation of about 34% the 

network is not fully saturated. However, it is important to note that only private 

transport was modeled. If other modes of transport were considered in the 

model, for example public transport, congestion levels would certainly higher. 

 

 

 

 

 

 

 

Volume vehicle 9.655

Average speed (km/h) 50

Total length of links with assigned traffic (m) 81.357.503

Network Mean Saturation based on link length (SatMean) (%) 34

Network Mean Saturation based on Vehicle km (SatVehkm) % 48

Indicators



Conclusions 

 

The transport modeling requires a set of sufficiently robust data of the study 

area so that the model reproduces the observed data as accurately as possible. 

In the construction of this travel model only the population was considered as 

an independent variable, however for future models is important to consider 

other decision variables to produce a more accurate model. At the same time, 

the generation and attraction of trips were modeled using travel data for the 

whole day from Funchal, so the reliability of the model results are very 

dependent on the accuracy of the source and destination values. For sequential 

feature model generation / attraction of travel can be considered as the most 

critical to the model results. 

However, despite the limitations of the model, the simplified modeling proved to 

be a powerful approach to help in the planning of transport of cities in 

developing countries. From the results of the study it appears that the network 

Beach is not fully congested, but as was modeled only private transport other 

certain transport modes would have increased modeled congestion levels. As 

such it is important to carry out more sustainable management of transport to 

improve the network and adequacy of infrastructure. 
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