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a  b s t r  a  c  t

This  paper  summarizes the  result  of  a study  regarding the creation of tools that  can  be  used in  intervention

methods  in the planning  and management  of urban  road  networks in Portugal.

The  first  tool relates  the creation  of a geocoded database of  road  accidents  occurred  in Lisbon  between

2004  and 2007,  which  allowed  the  definition  of digital  maps,  with  the  possibility of a wide  range of

consultations  and crossing  of information.

The second  tool  concerns  the development  of models  to estimate the frequency  of  accidents  on urban

networks,  according  to  different  desegregations:  road element  (intersections  and  segments);  type of

accident  (accidents  with  and without  pedestrians); and  inclusion  of explanatory  variables  related  to the

road  environment.  Several methods were  used to  assess the goodness of fit of the  developed  models,

allowing  more robust conclusions.

This  work  aims  to  contribute  to  the  scientific  knowledge  of accidents  phenomenon  in Portugal, with

detailed  and accurate information  on the factors affecting  its occurrence.  This  allows to explicitly  include

safety  aspects in planning  and road management  tasks.

© 2013 Elsevier Ltd. All rights reserved.

1. Introduction

According to official statistics, a large percentage of accidents

are reported in Portuguese urban areas. For instance, from 2004

to 2010, about 70% of all injury accidents and 45% of the fatalities

occurred inside urban agglomerations (ANSR, 2010). This signifi

cant problem was also identified in  the city of Lisbon, which was

the case study for the development of a PhD Thesis. The main pur

pose of the research was to develop methods for managing the

safety of urban road networks, particularly those applied to Lisbon.

The methods focused on the construction of a geocoded accident

database and on the estimation of the expected accident frequen

cies that allow the identification of  hazardous sites.

This paper describes the steps that were taken to build these two

tools. The geocoded accident database included injury and Prop

erty Damage Only accidents (PDO) occurred in Lisbon from 2004 to

2007. A sketch was associated to each accident, allowing identifying

the manoeuvres involved. In what concerns the accident predictive

models (APMs), the Negative Binomial modelling framework was

used. Sixteen types of models were foreseen: flowonly and mod

els with covariates applied to accidents with pedestrians and other

injury accidents occurred at intersections (three legs, four legs and

roundabouts) and in segments.
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The paper is organized as follows: the first section provides a

brief background about existing statistical models developed in

Portugal and elsewhere in Europe, the second section describes the

methodology used for the construction of the accident database in

the GIS; the third section presents the characteristics of the data

used in this study; the fourth section focuses on the estimation

of the APMs; the fifth section summarizes the modelling results;

and the last section provides a  summary of the study and of the

advantages of the use of these APM in intervention methods in the

planning and management of road networks.

2. Background on APM

The development of  accident prediction models is not new in

the road safety research. Several authors, all around the word have

published their work in this scope. Different types of models have

been developed, according to level of disaggregation of  the vari

ables used: aggregated and disaggregated models.

Aggregate models allow the description of general safety trends

on the regional or national level, making possible the develop

ment of  shortterm safety estimations, as a function of  traffic

and macroeconomic variables. For instance, Washington et  al.

(2006) developed accident prediction models for several accident

desegregations using a log linear regression model with variables

regarding: population, road length, vehicles kilometres travelled,

intersections density, average income and number of housing units.
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