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URBAN TRANSPORT SYSTEM MANAGEMENT IN THE CONTEXT OF
REGION SUSTAINABLE DEVELOPMENT STRATEGY

Summary. The article deals with issues of ensuring the reliable and safe city transport
system operation through the use of the rational management methods. To make
evidence-based management decisions are encouraged to use worked out intelligent
decision support system. It is shown that a comprehensive solution of the city transport
system management contributes to the sustainable development of the region.

VIIPABJIEHUE TPAHCHOPTHOﬁ CUCTEMOI 'OPOJIA B PAMKAX
CTPATEI'MIN YCTONYNBOI'O PA3ZBUTHA PETTOHA

AHHoOTanmus. B crathe paccMaTpHBaIOTCS BONPOCHI 00ECIHEUYCHHsS HAISIKHOTO U
0e3onmacHOro  (YHKIMOHMPOBAHUS  TPAHCIIOPTHOH  CHCTEMBl  Tropojia  IyTeM
UCIIOJIb30BAHMSl  PAllMOHATBHBIX METO/OB ympaBieHUs. [l TNPUHATHS HAay4IHO-
000CHOBaHHBIX YIPaBICHYECKHUX pelieHuit npeiaraeTcs UCIIOJIB30BATh
pa3pabaThiBaeMyr0 HMHTE/UICKTYaJbHYI0 CHCTEMY TOIICPKKH TPHUHSITUS PEIICHUI.
[Toka3aHo, YTO KOMIUIEKCHOE DEILICHHE 3aja4yd YIPaBJICHHs TPAHCIIOPTHOH CHCTEMOMN
ropojia CocoOCTBYET peain3aliy KOHICIIUH YCTONYHBOTO Pa3BUTHS PETHOHA.

1. INTRODUCTION

The most important criterion of a sustainable development is achievement of strategic balance
between people’s activity and maintenance of the biosphere reproducing possibilities [1].

It is especially important for regional development, because a region is open difficult functioning
socio-ecology-economic system which the internal factors caused by local government and external
factors caused by the state economic and social policy influence.

2. SYSTEM APPROACH TO REGION SUSTAINABLE DEVELOPMENT

The sustainable development of a region assumes a system approach to consideration of the
economic, social and ecological processes, constructed on the following system principles [2, 3, 4]:
1) the system should be in a vicinity of sustainable development trajectory where its main
macroindicators are balanced;
2) there is an effective mechanism which is capable to hold system in the equilibrium condition;
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3) resources of system are distributed between its elements effectively not to form antagonistic
contradictions in it;

4) reliable information about its condition and the environment condition arrives into the system;

5) the reasonable decision is accepted taking into account current and possible future conditions of
system, the past is perceived as experience;

6) in hierarchical system processing of information and decision-making are rationally distributed
between all its elements;

7) the system is in harmonious relations with the environment;

8) mechanisms of continuity and variability of the system provide smooth adaptation to external
conditions.

The assessment of current state of region development is carried out on the basis of indicators.
Indicators of a sustainable development are criteria and parameters by means of which the level of
development of a geographical region is estimated.

Taking into account a target directionality indicators of a sustainable development are divided in
three categories, such as indicators of entrance influence, condition indicators, management indicators
(fig. 1). The first indicators characterize human activity, processes and characteristics which influence
a sustainable development. The second indicators characterize current state of various aspects of a
sustainable development [5, 11].

MANAGEMENT OF THE REGION MONITORING OF INDUSTRIAL DEVELOPMENT OF THE REGION
TRANSPORT SYSTEM EMISSIONS INFRASTRUCTURE

SUSTAINABLE CONDITION INDICATORS

INDICATORS OF ENTRANCE
(ECOLOGY, HEALTH CARE
INFLUENCE (TRANSPORT, e emm cefi- DEVELOPMENT OF — PSYCHOLOG;CAL CONDITIOIIX
INDUSTRY, INFRASTRUCTURE) OF THE POPULATION)
THE REGION

Fig. 1. Categories of indicators of region sustainable development
Puc. 1. Knaccudukaiyst ”HAUKaTOPOB YCTOMYMBOTO PAa3BUTHUS PETHOHOB

3. MONITORING OF REGION TRANSPORT SYSTEM

Authors determined by the main indicator the management of transport system of the region and its
influence on an ecological situation. Development of transport system should be provided with
effective and ecologically safe projects and decisions for the balance between comfortable living
conditions and careful attitude to nature. It is necessary to create and effectively to unite various
transport systems for providing fast, safe and economic delivery of passengers and cargoes to the
destination with the smallest impact on the environment [6 - 8, 12].

The development of the city is influenced mainly by a transport network.

Today the modern mechanism of management by the transport streams is required. This
mechanism should allow carrying out monitoring, the analysis and optimization. The intellectual
information system with imitating models and knowledge base can be such mechanism [9, 10].

For collection of information and its analysis it is required to count intensity of city roads traffic
(vehicle fleet structure, average speed, quantity and engine type), quality of the road, a traffic light
operating mode, level of atmospheric air pollution, incidence in the district of the city. For storage and
the data analysis it is offered to use multidimensional data model in the form of a multidimensional
cube (fig. 2).
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Factors of an analytical cube are:

Model, brand and type of the engine of the vehicle.
Middle age of the vehicle.

Movement direction.

Movement average speed.

Length of jams.

Total of cars passing for an hour.

Volume polluting emissions (CO, NO,, C,H, etc.).
Road accident quantity.
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Then on the basis of this information the data massive on each investigation phase is formed.

Winter,
SEASON, W ;:remp/,,,,,,,,,,,/ rrrrrrrrrrr [ S— — 7
CLIMATIC inter f 7 7
CONDITIONS ZSummer, L L Z
preup/ ,,,,,,,, S S S flo /
Summer ol / )
37 54 13 32 74 / g
PAF S SR S g ) - /
_Ppassenger 259 | 37.8 9.1 224 | 518 WU
transport Ford 56 81 140 121 32 / /
Peugeut] 39> 56.7 98 84.7 22.4 / |
AUTO 32 24 64 12 18 / /
VEHICLES diesal } ’
22.4 16.8 448 8.4 12.6 /
auTo, | 134 162 173 212 161 | .- / /
soline i I i |
Individual g 93.8 113.4 121.1 148.4 | 112.7 /
transport CARGO 16 21 13 9 12 /
FACTS diesel 1 195 | 147 91 6.3 8.4
Belyaev st./Frendsh. st/ Koroleva/ Nizametd.
QUANTITY OF M.Dzal. st.
VEHICLES, UNIT/ Syumb. st. Syumb. st. N.Ch. st. st./N.Ch. st.
|._._HOUR. _ _ |—|—|.
VALUE OF New city HPS, PCC
EMISSIONS NOX, L |
GRAM/MIN CITY SITE

Fig. 2. Data multidimensional analytical cube of transport streams monitoring
Puc. 2. MHOTOMEpHBIH aHATUTHICCKHH KyO JaHHBIX MOHHTOPUHTA TPAHCIIOPTHBIX TIOTOKOB

Information system was developed for maintaining databases in the form of information collection
forms set in which groups of the factors having impact on a road situation are systematized, and also
the general data necessary for the subsequent statistical analysis are specified (fig. 3).

The presented information system acts as service of information exchange with information
systems of authorities, objects and subjects of a transport complex as city, and region as a whole. Such
service will allow to use and accumulate effectively information on changes in transport system. The
presented system at the initial stage (without use of imitating modeling) allows to solve the following
problems:

- Collecting, analysis, validation and group of the data obtained from external systems.
- Visualization and storage of collected data.
- Calculation of correspondence matrixes on the basis of spatial socio-economic indexes.
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Fig. 3. The program module for collecting, storage and the analysis of monitoring data of transport streams
Puc. 3. [IporpammMHBIii MOy b cOOpa, hopMaTH3aIMU U aHAIN3a JaHHBIX MOHUTOPHHTA TPAHCIIOPTHBIX

ITotokxoB

The formalized data are used in the imitative model to make experiments and to optimize region

transport system indicators (fig. 4). Thus, the cycle of the region transport situation research in which
imitating models allow to solve the following problems is formed:

1.
2. Modeling of roads all network and network of public transport lines.

3.

4. Choice of movement optimum organization at an intersection and a capacity assessment for each

Modeling of the city existing and predicted transport streams.
Analysis and assessment of rules and intensity of movement.

option of movement.

The capacity and movement analysis in a zone of stops taking into account public transport
priority.

Optimization of traffic lights work.

Fig. 4. Algorithm of information streams in the managment system of transport streams
Puc. 4. AJ'IFOpI/ITM I/IH(I)OpMaI.[I/IOHHLIX IMOTOKOB B CUCTEME YIIPABJICHUS TPAHCIIOPTHBIMU IMOTOKaMU
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4. CONCLUSION

Thus, for the solution of the region sustainable development objective authors developed structure
and an intellectual kernel of decision-making support system. Basis of offered system the make
algorithms of research of transport streams and information system of collecting, storage,
formalization and the monitoring data analysis. The imitative model and knowledge base were
developed for every road site of system. These model and base allows giving recommendations about
optimization of transport streams (to change a traffic light operating mode, to repair the road, to
construct alternative roads, to establish road signs, to change an arrangement of crosswalks).
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