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Abstract

Determining the traffic flows by considering not only the ve-
hicle categories, but the greenhouse gas emission and the fuel
consumption as well is an emerging problem of our days. How-
ever, only with static data about the vehicle fleet in a region,
traffic flows cannot be characterized well enough. For a com-
plex traffic control model the traffic flows considering the EURO
emission standards have to be determined. To decide on the
share between the different standards, the rolling vehicle fleet
had to be recorded, and these dynamic data had to be analyzed
for further research. Furthermore, this investigation was made
in separate traffic conditions and on different infrastructures.
The point of the paper is to determine the qualitative consis-
tency both on urban and highway roads, and explore if there is
a relationship between them.
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1 Introduction

The CONTRA project aims to create a state of the art model
for controlling traffic flows by taking into account economic as-
pects, namely cost calculation plays an important role in the
management of transport companies [1]. To achieve this goal,
the consistency of traffic flows has to be determined within the
range of the regulation. In the first phase of the research the
static data of the vehicle fleet was revealed, but it seemed that
it does not characterize the rolling vehicle fleet well. So it was
needed to validate these numbers with the actual rolling stock,
thus in the second phase some measurements were made by
recording the vehicles and classify them in EURO classes from
EURO 1 to EURO 5. The comparison of the static and dynamic
data is one of the main goals of this paper.

2 The qualitative consistency of the vehicle fleet

Itis a rightful claim from the society to minimize the environ-
mental impact of transportation and to develop transport infras-
tructure [2]. Transport is the second largest emitter of CO; in the
European Union, after the energy production sector, with a con-
stantly increasing trend [3]. Whereas road transportation is the
greatest polluter within the transportation sector [[4]. Continued
utilization of petroleum-based fuels is now widely recognized as
unsustainable because of depleting supplies and contribution of
these fuels to pollute the environment [5]]. The reduction of CO,
emissions and fuel consumption from road transportation con-
stitutes an important pillar of the European Union’s strategy for
implementing the Kyoto Protocol [6]. Thus reducing the emis-
sion can lead to social and individual benefits as well [7].

The analyzed static data originate from the year 2008. Fig.[I]
shows, that in 2008 only one-third of the diesel cars were in the
EURO 4 or higher environmental class. It means that two-third
of the vehicles were quite pollutants and not so much environ-
mentally friendly. The numbers show a worse picture in the field
of petrol fuelled vehicles (see Fig.[2). In this category, only 20%
of the total fleet were in the EURO 4 or higher environmental
class, which means that 80% of the fleet were in the EURO 3 or
worse environmental class.

The traffic flow of personal car movements together with the
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Fig. 1. Share of EURO standard categories by static diesel car fleet [8]
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Fig. 2. Share of EURO standard categories by static petrol car fleet [8]

diffused flows of goods movements lead to transportation and
logistics problem within urban areas. The frequency of freight
movements became more intense in the past few years, which
means that smaller trucks carry smaller cargo with worse capac-
ity utilization. This causes many problems: congestions, longer
travel times, more serious accidents, and negative environmen-
tal impacts. From the environmental impacts, air pollution is the
greatest problem. For this reason, the share of freight vehicles
in the field of air pollution and the locality where the pollutants
are generated is to be identified.

Figure [3 illustrates that barely one-fourth of diesel trucks
were in the EURO 4 or higher environmental class, and more
than the three-fourth of the fleet were in less environmentally
friendly classes. Figure [4 represents a more disappointing pic-
ture about petrol trucks. It shows that 95% of the fleet was
EURO 3 or worse in 2008.
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Fig. 3. Share of EURO standard categories by static diesel truck fleet [8]
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Fig. 4. Share of EURO standard categories by static petrol truck fleet

During the research, the relationship between static vehicle
fleet data and dynamic traffic control model was successfully
created with the revealed distribution values [9]. But the mea-
surement for dynamic data was necessary to validate the model.

3 The measuring method of urban and highway traffic

flows

The main goal of the measurement was to create a model,
which can validate the static data originating from the vehicle
fleet analyzes. Two kinds of measuring methods were used dur-
ing the recording according to the location of the process. The
urban part was set in seven road junctions, within and out of
peak hours. Two persons were employed for manual measuring.
One of them recognized and recorded the category of the vehi-
cles, while the other checked the environmental plaque on the
license plate number.

The recognized vehicle categories were the following:

e Car

light goods vehicle (<3.5t)

medium goods vehicle (<7.5t)

heavy goods vehicle (>7.5t)
e bus

Table [T] represents the relationship between the environmental
plague and EURO standards according to Regulation 77/2009
(XII. 15.) KHEM-IRM-KvVM.

The highway part of the measurement was set on a highway
flyover, using a license plate humber recognition camera. As
a result of this automatic recording, a huge number of license
plate data were created. The license plate numbers were queried
from the databank of the Central Office for Administrative and
Electronic Public Services. The query provided the necessary
environmental classification data for the analysis.

The measurements were made in the
places/junctions:

following

1 Teréz krt. — Andrassy Ut (Oktogon)
2 Miiegyetem rkp. — Budafoki Gt

3 Miegyetem rkp. — Bertalan Lajos u.
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Tab. 1. Relationship between plaques and EURO standards

Environmental class EURO standard  Plaque Environmental class EURO standard ~ Plaque

0 0 Black 6 3 Blue

1 0 Black 7 3 Blue

2 0 Red 8 3 Blue

3 1 Black 9 4 Green

4 2 Blue 10 4 Green
11 4 Green

5 gas-, electric fuelled or hybrid 12 5 Green
13 5 Green

4 Mdegyetem rkp. — Egry Jozsef u.

5 VAci 0t — Rébert Kéroly krt.

6 UIlIGi at — Jozsef krt.

7 Thokoly Gt — Hungéria krt.

8 M7 Torokbalint — Széles u. highway flyover

The recording was set in good weather conditions on two
days, on a Tuesday and on a Thursday. As a result of this mea-
surement a large amount of data were created to compare the
static and dynamic share of the vehicle fleet. The results shows
that 71% of the traffic flows in these intersections were cars and
24% were light trucks. Only 3% of the total flow were medium
goods vehicles, but it is significant that almost one-fourth of the
traffic flow are diesel fuelled freight vehicles, which means a
great threat because of the dust and solid particles.

Considering the EURO categories of the vehicle flow, it is
declarable, that the half of the vehicles was EURO 3 or worse.
Figure 5] represents that EURO 3 and EURO 4 categories give
the two-third of the whole fleet. It means that the vehicle fleet
cannot be categorized well with only the static data. The more
environmentally friendly vehicles take a greater part in the traf-
fic, as their share in static fleet data.
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Fig. 5. Share of EURO standard categories by the whole vehicle fleet

4 Comparison of static and dynamic data

Figs.[6]to[9]show that there is a huge difference between static
and dynamic vehicle fleet data. EURO 0 share within diesel
cars dynamic data are significantly smaller than in static data.

However there is an opposite relation with EURO 4 and EURO
5 categories. It proves that the younger, less polluting vehicles
have a greater mileage.

This tendency is more significant within the freight vehicle
category, so the previous statement is proven in this case as well.
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Fig. 6. Share of EURO standard categories by dynamic diesel car fleet

Share of EURO standard categories
by dynamic petrol car fleet
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Fig. 7. Share of EURO standard categories by dynamic petrol car fleet

Figs. [10] to [I3] show that there is a small difference between
the share of EURO standard categories in urban roads and on
highways. In urban areas EURO 3 categories are higher than
on highways, however EURO 4 categories have a smaller share.
Nevertheless the sum of these less pollutant categories is nearly
equal, which means that the qualitative consistency of the rolling
stock is similar, and the validation of the manual urban measure-
ment was successful by the automatic license plate recognition
system.
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Fig. 8. Share of EURO standard categories by dynamic diesel truck fleet

Share of EURO standard categories
by dynamic petrol truck fleet
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Fig. 9. Share of EURO standard categories by dynamic petrol truck fleet

Share of EURO standard categories by
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Fig. 10. Share of EURO standard categories by dynamic diesel car fleet on
highways
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Fig. 11. Share of EURO standard categories by dynamic petrol car fleet on
highways
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Fig. 12. Share of EURO standard categories by dynamic diesel truck fleet
on highways
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Fig. 13. Share of EURO standard categories by dynamic petrol truck fleet
on highways

5 Conclusion

The traffic control model declared in the Contra project han-
dles traffic flows, so it is very important to define the environ-
mental impacts (emissions) of these flows. That was the reason
of the vehicle fleet determination.

As a first step, we explored the static vehicle fleet database
and in a second phase we validated it with a dynamic fleet mea-
surement. As a result we established that the dynamic traf-
fic flow is significantly different from the static vehicle fleet
database, and the higher EURO categories are more common
in the traffic than the more polluting categories, both in urban
and in interurban traffic.
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