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ABSTRACT 

 

The 24 Variable Message Signs (VMS) are one of the basic tools of the Athens Traffic 

Management Center (ATMC) to manage traffic. In this paper, the way in which the VMS 

were used in the cases of two characteristic incidents is described and the drivers’ response to 

the information received is quantified in terms of the resulted traffic data of traffic flow, 

average speed, time occupancy and travel time. Moreover, this research investigates the 

impact of the Travel-time Information messages - for those VMS which provide information 

to drivers about alternative routes to reach either the same destination or destinations in close 

distance- on driver’s route choice. 
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INTRODUCTION 

 

The Athens Traffic Management Centre (ATMC) started its operation in July 2004 and is now 

in its 3
rd

 year of operation. The main objectives of the Centre include: 

 Traffic optimisation of the most heavily loaded roads of Athens  

 Quick incident response 

 Provision of travel time information to the drivers  

 Collection and analysis of the traffic quantities (traffic flow, time occupancy and average 

vehicle speed) collected from the monitoring positions  

 Real-time intervention in the traffic signal programs  

 Supply of real-time data to providers for real-time information to the drivers (Info-mobility 

Services) 

 Cooperation with other Traffic Management Centres 

 

The main apparatus of the Centre [1] consists of 500 monitoring positions (70% of which are 

single inductive loops and 30% are Video-Detection loops), 208 CCTV control cameras, 24 

Variable Message Signs and the SITRAFFIC CONCERT [2] software, where all the traffic 

data are processed. The Athens Traffic Management Centre uses the 24 Variable Message 

Signs for three types of messages; Immediate and Advance Warning, Travel-time Information 

and Public Service Announcement messages. 
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Immediate and Advance Warning messages are sent manually and provide information to the 

drivers about incidents which are either unexpected (such as accidents, broken-down vehicles 

and extreme environmental conditions) or programmed (such as road closures, construction 

and maintenance sites). Travel-time Information messages are sent automatically by the 

SITRAFFIC CONCERT and provide real-time information to the drivers about the time 

needed to access specific destinations [3, 4]. Each VMS is used as origin point and up to three 

characteristic destinations (of drivers passing by the VMS) are used as destination points to 

establish the routes. The average time needed for a private car to reach the specific destination 

is estimated by splitting the route into several sub-sections (by identifying either the critical 

traffic lights in terms of operational performance of the network, or the points where the 

geometrical and/or the traffic characteristics of the roads substantially change). The travel-

time for each sub-section is estimated by taking into account the appropriate traffic quantities 

collected from the loops and by using specially designed mathematical algorithms [5]. Hence, 

the sum of the travel-times of the sub-sections comprising the route results in the travel-time 

of the route. Moreover, information about possible congestion at specific road sections (which 

can either be alternative routes or parts of alternative routes for the drivers passing by each 

VMS) is also displayed. It must be noted that there is a priority rule governing the use of the 

VMS messages. The Immediate and Advance Warning messages have the highest priority, the 

Travel-time Information messages have medium priority and the Public Announcement 

messages have the lowest priority.  

 

The way in which the Immediate and Advance Warning messages are used by the Athens 

Traffic Management Centre is described in the two following characteristic incidents. 

Moreover, the ATMC quantified the drivers’ response to these messages and the effect of 

their response on the traffic patterns, by making a before and after analysis of the collected 

traffic data [6, 7]. 

 

 

CLOSURE OF MESOGEION AVENUE 

 

On 16
th

 December 2005 (Friday), Mesogeion Avenue was closed down at around 11:30 due to 

a suspect package in front of the Ministry of Defence (Figure 1). 

 

 
 

Figure 1 - Illustration of the two routes of VMS17 

 

The Athens Traffic Management Centre informs the drivers passing from that point through 

VMS17. This VMS provides information to the drivers about two routes. These two routes 
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have a common road section (indicated by the black colour in Figure 1). Beyond the common 

road section, the first route involves Mesogeion Avenue (indicated by the red colour in Figure 

1), with the destination point being the crossing of Mesogeion Avenue with Katechaki 

Avenue. The second one involves Chalandriou road with the destination point being the 

crossing of Chalandriou road with Kifisias Avenue (indicated by the green colour in Figure 

1). The first route has a length of 6,4 km and the second one a length of 4,8 km. The drivers 

whishing to take the second route could also use Kifisias Avenue after the end of the route 

(indicated by the blue colour in Figure 1) to reach Katechaki Avenue (at its crossing with 

Kifisias Avenue). Hence, the second route in conjunction with Kifisias Avenue (total length 

of 8,1 km) could be used as an alternative for the first route. It must be noted that the distance 

between the crossing of Kifisias Avenue with Katechaki Avenue and the crossing of 

Mesogeion Avenue with Katechaki Avenue is 800m. 

 

When the incident was spot, an Immediate and Advance Warning message was sent to 

VMS17 informing the drivers about the closure of Mesogeion Avenue in front of the Ministry 

of Defence. This message did not suggest any alternative routes. The incident was cleared at 

12:15 and at the same time the Immediate and Advance Warning message was changed to an 

automatic Travel-time Information message. 

 

The ATMC made a before and after analysis to estimate the driver’s response to the incident. 

The traffic data collected on that day were compared to the corresponding traffic data 

collected from the same loops for a typical Friday (average values of all Fridays over a period 

of two months). The analysis showed that in the common road section, no statistically 

significant change was evident. On the other hand, the traffic data collected from the first 

route (after the common road section) indicated that there was a 40% decrease in traffic flow. 

At the same time, the traffic data collected from the second route indicated a slight increase 

(10%) in traffic flow. This increase could not have been higher because in that route the road 

operates close to its capacity level during that time of the day. Hence, the big influence of the 

40% decrease of traffic flow in the first route could not be found in the excess traffic flow of 

the second route, but only in the decrease of the average vehicle speed in the second route, 

which was about 15%. This decrease resulted in a substantial increase in the travel time of the 

second route, which can be seen in Figure 2. 
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Figure 2 - Travel time distribution of the second route 

 

The range of the travel time increase was 30% to 60% and lasted until 14:00 indicating that it 

took a lot more time than the actual clearance time of the incident for the travel times of the 

second route to get close values to those of a typical Friday. Further analysis of the traffic 
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streams of the last intersection of the common road section of the two routes indicated that the 

40% decrease in traffic flow of the first route corresponded to 60% of the drivers that passed 

from VMS17 with a destination involving the first route. That meant that at least 60% of the 

drivers passing by VMS17 were informed by the Immediate and Advance Warning message 

and decided to change their route. This 60% value is even higher than the percentage 

estimates of similar studies [8]. For the precise estimation of the drivers that read the 

message, the number of drivers that could not change their route (because of their final 

destination) and the number of drivers that did not precisely know the road network (and 

hence, they could not use an alternative route) is necessary but it could not be estimated.  

 

 

PAVEMENT COLLAPSE IN KIFISOY FREEWAY 

 

On 12 March 2006 (Sunday), at 13:30, a substantial pavement collapse took place in Kifisou 

Freeway, direction northbound (near the Biological Centre). Traffic Police closed down two 

of the three lanes and the Athens Traffic Management Centre sent an Immediate and Advance 

Warning message to 10 VMS (on Kifisou Freeway and on all arterial roads which could be 

used by drivers travelling to Kifisou Freeway) to inform drivers about the incident and its 

implications.  

 

Drivers travelling on Kifisou Freeway with destinations near the Biological Centre have two 

alternative routes. The first one involves Acharnon Avenue in conjunction with Kifisias 

Avenue (blue and orange colours in Figure 3). The second involves Attiki Odos in 

conjunction with Kifisias Avenue (green and orange colours in Figure 3). It should be noted 

that Attiki Odos is a privately owned toll operated freeway. 

 

 
 

Figure 3 - Illustration of alternative routes 

 

Due to the severance of the pavement collapse it was decided to close down all the lanes of 

Kifisou Freeway downstream of Acharnon Avenue and all vehicles were diverted to 

Acharnon Avenue. The ATMC sent an Immediate and Advance Warning message to 10 VMS 

informing drivers about the closure of Kifisou Freeway and the diversion via Acharnon 

Avenue. This diversion quickly led to traffic congestion in Acharnon Avenue and therefore, 

Traffic Police was forced to re-open one lane of Kifisou Freeway at the location where the 

collapse took place. The severity of the incident, led to discussions between the Traffic 

Police, ATMC and Attikes Diadromes S.A. (Operators of Attiki Odos), to prevent extensive 

traffic congestion. It was decided for drivers to use Attiki Odos toll free, in order to 



 5 

extensively use this freeway as an alternative route. ATMC informed drivers about this 

development. At 17:00, the pavement collapse was partially rectified and vehicles were 

allowed to use two out of the three lanes. Hence, the incident was gradually cleared. 

 

ATMC used the traffic data collected from the loops to estimate (by means of a before and 

after analysis) the effect of that incident on traffic. The traffic data for a typical Sunday 

(average values of Sundays over a period of two months) were compared to the corresponding 

values of that day. Due to the fact that the incident took place on a Sunday, the effect that it 

had on traffic was less severe than it would have been had it taken place on a weekday. More 

specifically, the decrease in traffic flow on a typical Sunday compared to a typical weekday is 

35% at 13:30 increasing to 50% until 17:00. The analysis indicated that: 

a) The most substantial changes in traffic flow took place in Kifisou Freeway. In the 

section between Acharnon Avenue and the Biological Centre there was a 60% to 80% 

decrease in traffic flow and a 40% decrease in average vehicle speed. Upstream of 

Acharnon Avenue there was a 30% to 50% decrease in traffic flow and a 40% 

decrease in average vehicle speed.  It was estimated that an 8km queue was formed. 

b) In the exit towards Acharnon Avenue there was a 100% traffic flow increase. In the 

exit towards Attiki Odos there was an initial traffic flow decrease of about 70% 

(before the tolls deration of Attiki Odos) and a 100% traffic flow increase (during the 

toll free operation of Attiki Odos). 

c) Kifisias Avenue had an about 20% increase in traffic flow (due to drivers that used 

Kifisias Avenue as an alternative route) 

d) In the arterial roads leading to Kifisou Freeway, there was an about 20% decrease in 

traffic flow in the exits towards Kifisou Freeway indicating that these drivers were 

informed about the incident. 

 

The most important factor contributing to the magnitude of these changes was that the 

incident occurred on a Sunday, when the elasticity of the trips is high, since the prevailing trip 

purpose is leisure. Therefore, many drivers were informed about the incident and decided to 

change their destination or cancel their trip altogether.  

 

 

VMS PROVIDING TRAVEL TIMES ON ALTERNATIVE ROUTES 

 

Traffic management with the use of Travel-time Information messages in VMS, addresses 

mainly congestion caused when traffic demand exceeds the traffic capacity of a road section 

for temporary periods. In these cases, the messages that can be used may entail passive or 

active route guidance. Passive route guidance does not provide specific information nor 

suggest alternative routes. The travel time information given through the VMS indicates that a 

specific condition exists on a specific route. It is the drivers’ choice whether they wish to 

divert and, if so, on which alternative route. Active route guidance gives specific information 

to road users concerning the exact alternative routes to be followed to avoid particular traffic 

conditions. It can be used only when the recommended alternative routes, or detours, are 

signed as such and conditions on the routes are actively monitored. An important drawback of 

active guidance is that the proposed diversion route is affected by the surplus traffic, and, in 

many cases it quickly becomes congested. The travel time information given to road users by 

ATMC through the VMS, entails passive route guidance, since it indicates conditions along 

the routes, but does not suggest the use of specific alternative routes.  

 



 6 

Three of the ATMC VMS provide travel times for alternative routes to drivers. An analysis of 

travel times provided by these VMS was carried out for a two month period (January and 

February 2007), weekdays (Monday to Friday) and VMS daily operation times (06:00 to 

24:00). Average travel times were derived showing the travel time distribution of each 

alternative route. 

 

VMS 11 provides the travel times for alternative routes 11.1 and 11.2, which both start from 

the VMS and terminate at the opposite ends of Alimou Avenue, via Posidonos Avenue 

(coastal route) and Vouliagmenis Avenue respectively (Figure 4). 
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Figure 4 - Illustration of alternative routes 11.1 & 11.2 and Average Travel Times 

 

Both routes have similar geometrical (3 to 4 lanes) and operational (signalized arterials) 

characteristics. Also, they are almost of the same length (10,3 km and 9,7 km respectively). 

The average travel times of the alternative routes 11.1 and 11.2 shown in Figure 4 have a 

similar pattern throughout the day. 

 

VMS 12 informs drivers about the travel times for alternative routes 12.1 and 12.2 which both 

have the VMS at Poseidonos avenue as origin and Syntagma square at the city center as 

destination point (Figure 5).  
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Figure 5 - Illustration of alternative routes 12.1 & 12.2 and Average Travel Times 
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The two routes share a long common part (almost 2/3 of the total route) the difference being 

the 2,5 km long Amfitheas Avenue which is used in Route 12.2. Amfitheas Avenue has lower 

geometric and operational characteristics than the corresponding route section of route 12.1, 

with 2 lanes (instead of 3) and signalized controlled junctions (instead of freeway sections). 

The average travel times of the alternative routes 12.1 and 12.2 shown in Figure 4 have a very 

similar pattern throughout the day. 

 

VMS 5 informs drivers about the travel times for alternative routes 5.3 and 5.4, which both 

have the VMS as origin and Omonia square at the city center as destination point (Figure 6). 

Route 5.3 runs along Kifisou freeway northbound to the City center via P. Ralli Avenue, 

whereas route 5.4 runs along Kifisou freeway to the City center via Athinon Avenue. They 

both have similar geometrical (3 to 4 lanes) and operational characteristics (part freeway, part 

signalized arterials) and respective lengths of 6,4 km and 8,4 km.  
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Figure 6 - Illustration of alternative routes 5.3 & 5.4 and Average Travel Times 

 

The average travel times for alternative routes 5.3 and 5.4 shown in Figure 6, show different 

patterns. This is explained partly because of the substantial total length difference, and 

because of the fact that Route 5.3 is mainly used for trips with origins in the north of the city, 

whereas route 5.4 is mostly preferred by drivers with origins in the south of the city and the 

port of Piraeus. 

 

Hence, the similar patterns in travel time distribution of alternative routes indicate that the use 

of VMS results in an equilibrium of travel times. 

 

 

CONCLUSIONS 

 

The Athens Traffic Management Centre uses a set of 24 VMS as an important tool in its effort 

for traffic optimisation of the most heavily loaded roads of Athens. Immediate and Advance 

Warning messages are used in cases of incidents which are either unexpected (accidents, 

demonstrations, broken-down vehicles etc.), or programmed (construction & maintenance, 

special events, etc.). Travel-time Information messages are used in order to optimize traffic 

when no specific incidents occur on the road network. 

 

The drivers’ response to the information received in two cases of unexpected incidents was 

quantified in terms of the resulted traffic data of traffic flow, average speed, time occupancy 
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and travel time. Both cases showed that an important percentage of the drivers chose to alter 

their routes, based on the Immediate and Advance Warning messages displayed in the VMS 

along their routes. Additionally, an analysis of travel times provided by three VMS that give 

Travel-time information on alternative routes showed that, the average travel times of 

alternative routes tend to have similar patterns. The later indicates equilibrium in the travel 

times of alternative routes, resulting from the use of VMS to inform drivers about travel 

times. 
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