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ECOLOGIC AND ECONOMIC MEANS OF STABILIZATION AND
IMPROVEMENT OF ENVIRONMENT STATE AT THE RAILWAY
TRANSPORT

The problems of escalation of the ecological situation in the sphere and intensification of negative trends in
many sections of transport technologies are conditioned by the proactive rate of transport development and
peculiarities of its interaction with the objects of environment. Objective. The required stage of the modern
approach to formation of effective system of ecological management at railway station is creation of special eco-
informational system that will the possibility to give an objective evaluation of ecological and economic losses, both
in the process of natural resource management and in cases of accidents with negative ecological consequences.
Methodology. Development of environment management systems at organization of natural resources management
on the base of modern information technologies will give the possibility not only to reduce the frequency of
situations, associated with the environment elements pollution, but also to optimize organization of the natural
resources management, as high concentration of resources may lead to emergency in adjacent regions of mutually
exclusive types of anthropogenic activity. Scientific novelty and practical relevance. There is developed the
system of the environment ecological state management is intended for definition of the best options for the natural
resources management development with consideration of ecological and economical factors. In the process of
development of the scientific bases of the transport ecological safety development, there was carried out the analysis
of three main conceptual approaches to safety definition. It is proved, that in recent years, due to measurement of the
danger level on the base of introduction of the relevant factor, the proposed scientific and methodological apparatus
gives the possibilities of operative management of ecological and economic risks at the railway through constant
monitoring with the help of the GIS technologies and system analysis.
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accidents that are accompanies by the dangerous
toxic substances discharge [1, 2].

It is known that the main reasons of accidents
are unsatisfactory state of the main production
funds, constant breaches of the established re-
quirements as to safe operation, low industrial,
technological and labour discipline [1].

Introduction

Surface transport for industrially developed re-
gions is one of the leading sectors that considera-
bly influence on economic and that are character-
ized by the considerable negative influence on the
environment.

The analysis of ecological situation in the sys-

tem “transport — nature — human being” evidences Objective

that ecological problems in the sector strengthen
and negative trends develop in many sectors of
transport technologies from the point of view of
their influence on nature [1]. These problems are
conditioned by the proactive rate of transport de-
velopment and peculiarities of its interaction with
the objects of environment.

In addition, one of the most dangerous phe-
nomena in the process of transport operation is

The strategy of minimization of influence on
environment shall be carried out both at the stage
of accidents prevention (maintenance, timely diag-
nostics and replacement) and at the stages of local-
ization and liquidation of accidents consequences.
In such a case, special attention shall be drawn to
modern innovative methods of the polluted areas
recovery and disposal of dangerous waste from
liquidation. The required stage of modern approach
to formation of effective ecological management
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system at the railway transport is creation of spe-
cial eco-information system that will give the pos-
sibility to give an objective evaluation of ecologi-
cal and economic losses, both in the process of
natural resource management and in cases of acci-
dents with negative ecological consequences.

Methodology

In the structure of environment ecological state
management system the main component is the
database, providing system with information and
defining its structure, functions and abilities of so-
lution of managerial tasks, based on situation simu-
lation.

The analysis of existing scheme of railway in-
frastructure ecological safety management shows
its imperfection and absence of organized system
of obtaining and analysis of data for timely adop-
tion of managerial solutions as to rational natural
resources management and minimization of nega-
tive influence on the environment in its structure
[1,2].

The development of the environment manage-
ment systems at organization of the natural re-
sources management on the base of modern infor-
mation technologies will give the possibility not
only to reduce the frequency of situations, associ-
ated with the environment elements pollution, but
also to optimize organization of the natural re-
sources management, as high concentration of re-
sources may lead to emergency in adjacent regions
of mutually exclusive types of anthropogenic activ-
ity. In such a case the system of environment eco-
logical state management is intended for definition
of the best options for the natural resources man-
agement development with consideration of eco-
logical and economical factors.

Results

Thus, in order to minimize economical and eco-
logical losses, arising at transport incidents during
transportation, special attention shall be drawn to
preventive measures that include modelling of sys-
tems for accidents prevention. The process of
modelling of the system for prevention of acci-
dental spills and ensuring of ecological safety at
transportation includes the stage of the locality
model construction with various layers of digital
cartographical information, inclusive of maps of
reception status of the territories and objects, as

well as model of toxicants behavior in environ-
ment.

In addition, the analysis of existing conceptual
apparatus and existing regulatory base [3] confirms
the necessity of harmonization of the field termi-
nology in gradation of transport events of various
severity and general state system of terms. The
search of reasonable compromise in positions is
the necessity, from the point of view of adequate
evaluation of risk factors, of both emergency of
accidents and forecasted loss from them. Thus,
there were defined the discrepancies and contradic-
tions in the sphere of analysis of risks at the rail-
way transport.

Thus, in order to introduce effective system of
ecological management at the railway transport
there is developed the special eco-information sys-
tem [4] that contains four functional units: infor-
mation, analytical, operative and technological.

Scientific novelty and practical relevance. In
the process of development of the scientific bases
of ecological safety management at transport there
was carried out the analysis of three main concep-
tual approaches to safety definition. It is observed
that in recent year, due to intensive development of
the fundamental sciences (mathematics, theory of
probability, statistics, etc.) there have emerged ob-
jective prerequisites for creation of danger level
measurement methods on the base of relevant
measure introduction [5-7].

System approach to this problem, associated
with evaluation and management of risk of
transport accidence, in particular, during techno-
logical process of oil products transportation along
the railway network provides solution of the two-
stage problem of stochastic programming:

— development of methods of quantitative
evaluation of the level of risk of running safety
breaches at railway transport;

— development of the mathematical models
of the accidents railway transport consequences
and selection of rational measures, directed at re-
duction of risks of their emergency and losses
amount in the result of accidents that have already
taken place.

In addition, one of the top priority tasks is the
definition of danger level through theory of allow-
able ecological risks for objects and operations,
carried out at the railway transport operation.

The right interpretation of allowable natural
risks position is the fact that allowable risks shall
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be established by the legislative and regulatory acts
at the state and regional levels for social, economic
and ecological spheres of possible losses fixation,
with their differentiation according to territory and
objects of economic activity with consideration of
receptivity index and level of danger of such ob-
jects for population, as well as economic possibili-
ties for state and its subjects [11-13].

The main tasks of the allowable risks definition
is effective utilization of ecological and economic
resources.

Statistics proves that the expenditures for pre-
vention of danger (risks prevention) are less than
expenditures for their consequences liquidation,
i.e. less than loss (risk). In addition, large amounts
of money for liquidation of consequences are allo-
cated in urgent order. It is evident that establish-
ment of strict standard of allowable risks will serve
as stimulus for minimization of expenditures, asso-
ciated with dangerous processes risk: allocation of
the required means for achievement of the allowa-
ble risk level minimizes considerable expenditures
for consequences liquidation in case of higher risks
levels.

It is impossible to foresee in advance the exact
place, time and scales of the oil products spillage.
However, in order to ensure effectiveness of
measures, associated with prevention and liquida-
tion, there is the complex of regulatory documents,
regulating activity of the enterprises, carrying out
production, transportation, processing and sale of
oil and oil products.

Thus, for a priori evaluation of economic losses
at transportation of oil products by the railway
transport there shall be evaluated two probable
characteristics: danger level (intensity) and recep-
tive status (vulnerability) of the danger object.
Successive evaluation of danger, dependent on
natural and technology-related conditions and the
danger object vulnerability gives the possibility to
evaluate the risk of negative processes and further
to apply the already developed one and apparatus
of risk situations management that is applied in
many spheres of economy for reduction of eco-
nomic losses from the ecological disturbances [7-
10].

Adequate evaluation of real values of ecologic
and economical losses is required not only for op-
timal functioning of the transport, but also in all
the spheres of economy: for evaluation of regional
economy total effectiveness, for selection of in-

vestment projects, especially of nature protection
purpose projects for implementation of ecological
insurance principles and so on.

The specific nature of evaluation of the ecolog-
ical and economic effectiveness of the nature pro-
tection measures is defined by special nature of the
result of their application and functioning. They
are intended for prevention or reduction of losses
in the result of dangerous processes. In connection
with this fact, it is required to supplement them
with recommendations, associated with accounting
and evaluation of the prevented loss. The loss,
caused by certain recipient, is summarized accord-
ing to all the recipients of negative action that are
considered in this region that requires special at-
tention for accurate, objective evaluation.

At a posteriori evaluation of economic loss
from ecological disturbances that have already tak-
en place the main task is the accounting of all the
loss components and accurate evaluation of the
total value of object subject to negative action as
well as of its part that composes losses.

The task of a priori evaluation of economic loss
is associated with considerable difficulties. In such
cases it is requires to apply different methods of
evaluation of losses from permanent ecological
disturbances (for example, environment pollution
with pollution sources that acts permanently) and
from occasional dangerous processes of natural
and technology-related nature (floods, accident
emissions of dangerous substances, etc.). In the last
case, ecological disturbance is considered as prob-
able process.

Moreover, the difficult task is accurate differ-
entiation of quantitative and qualitative negative
changes of the environment, made by such object
due to so-called underlying qualitative indicators,
characteristic for such situation component.

Economic loss from dangerous natural and
technology-related, as well as natural processes
means estimated monetary value of consequences
of their negative actions in respect of recipients
(fig. 1). In connection with insufficient study of
these actions and impossibility of monetary value
estimation of certain social consequences of eco-
nomic loss indicators application shall be accom-
panied by informal analysis of both the level of
processes knowledge lack and specific social con-
sequences. At the same time, many social conse-
guences are of social-economic nature and have
estimated monetary value.
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Negative influence on the side of economic ac-
tivity or natural cataclysms changes its parameters.
Recipients response to such changes. Such re-
sponse of the recipients forms new parameter of
their state.

In order the procedure of the loss evaluation re-
flects entire sequence of relationship of cause and
effect, the first link of which is ecological disturb-
ance, and the last — economic loss, it is proposed to
consider the loss as the functions of the following
values: process danger level (intensity) and vul-
nerability level of the territory or object, on which
the process influences, i.e. response of the territory
(object) to dangerous action.

Losses, caused to environment in case of accidence at transportation of oil products by the
railwgy transport
33n: asap + 3 ymu

Such approach complies with the risks defini-
tion that is applied in construction at evaluation of
loss from dangerous technology-related and natural
processes.

Thus, the example are the accidents at oil prod-
ucts transportation. Taking into account that the
loss to the environment components is caused both
at direct oil or oil products spillage and pollution
of soil or water object, and at liquidation of conse-
quences of spillage and disposal of oil containing
waste and soil, there is developed the method of
evaluation of complex loss, caused to environment
in the result of spillage of oil and oil products and
further processing of the polluted soils, generated
at the railway operation (see fig. 1)
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Fig. 1. Algorithm pf ecological losses, caused by accidents at oil products transportation by the railway transport
calculation.

Losses, caused by the environment components
at the accidents at the railway lines, are defined

with consideration of carried out works as to soil,
polluted with oils treatment, as amount of direct
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loss from oil or oil products spillage and loss,
caused to the environment by the technological
complex at polluted with oil soils treatment.

Conclusions

The proposed scientific-methodological appa-
ratus gives the possibilities of operative manage-
ment of ecologic and economic risks at the railway
lines, especially at oil [products handling, with the
help of HIS technologies and system analysis on
the base of special software complex.
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9KOJIOI'O-EKOHOMUYECKHUE MEPbI CTABWIN3ALIUA U
YIYHYHIIEHUA COCTOAHUA OKPYKAIOHIEX CPE/IbI HA
KEJE3HOAOPOKHOM TPAHCIIOPTE

[Ipo6nembl 000CTPEHUS FIKOJIIOTUIECKON CHTYalMH BO MHOTHX 3BEHBSIX TPAHCIOPTHBIX TEXHOJIOTHI 00YCIIOBIIE-
HBI OTICPEIKAIOIIMMHU TEMITAMHU PA3BUTHUS TPAHCIIOPTAa U OCOOCHHOCTSIMH €r0 B3aMMOJCHCTBHS ¢ OOBEKTAMH OKpY-
*karorert cpensl. Heab. HeoOXouMBIM 3TaltloM COBPEMEHHOTO TOIX01a K GOpMUPOBaHUIO 3(PPEKTUBHON CHCTEMBI
9KOJIOTMYECKOT0 MEHE/KMEHTA Ha JKEeJIE3HOIOPOKHOM TPAHCIIOPTE SIBISETCS CO3JaHUE CIIEIUANIbHON 3KOHH(pOpMa-
LHOHHOW CHUCTEMBbI, MO3BOJISIOIIEH 1aTh OOBEKTHBHYIO OIICHKY 9KOJIOM0-3KOHOMHUYECKOTO yiepOa Kak B mpolecce
MPUPOJIOIOIB30BAHMUS, TAK U B CIIy4asiX aBAPUUHBIX WHIHUACHTOB. MeToanka. Pa3Burie cucTeM ynpaBleHHs OKPY-
JKAIOIIEH Cpeioil MpK OpraHu3aliu MPUPOIOIIOIBL30BaHIS HA OCHOBE COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOIOT Ui
MO3BOJIUT HE TOJILKO COKPATUTH YaCTOTY BO3HUKHOBEHHS CUTYAIUii, CBSI3AHHBIX C 3arpsI3HEHUEM DIIEMEHTOB CPEJIbl,
HO U ONTUMHU3UPOBATH OPraHU3alUI0 MMPUPOAOIIOJIB30BaAHNA, TOCKOJIBKY BbBICOKAs KOHLCHTPpAIUsA peCypCOB MOXKET
MPUBCCTU K MOABJICHUIO B CMEKHBIX pai/iOHax B3aMMOUCKIIIOYAOIIUX BHUI0B aHTpOHOFeHHOﬁ JACATCIIbHOCTH. Hayq-
Hasi HOBH3HA M NMPAaKTHYeCKOe 3HaYeHHWe. Pa3paboTaHa cHUCTeMa YMPaBJICHHUsS YKOJIOTMYCCKON 0€30MacHOCTHIO
IpUu3BaHa ONPEACINTL HAWITYUYIIUE BAPUAHTBI Pa3BUTUA MPUPOAOIIOJIB30BaAHUA C YYETOM 3KOJOTUYCCKUX U IKOHO-
Muueckux akTopoB. B mpouecce pa3paboTK HaAY4HBIX OCHOB YIPaBJICHUs SKOOE30IIaCHOCTHIO Ha TPAHCIIOPTE ObLI
BBITIOJTHEH aHAJIM3 TPEX OCHOBHBLIX KOHUICIITYAJbHBIX IMOJAXOJA0B K OIIPCACICHUIO 6630HaCHOCTI/I. HOKa?)aHO, 49TO B
MOCJIEIHUE TO/bI ONIaroapsi HHTEHCUBHOMY Pa3BUTHIO (DYyHIaMEHTABbHBIX HAYK BO3HHUKIN OOBEKTUBHBIC MPEAIO-
CBUIKH UTSl CO3/IaHHsI METO/IOB U3MEPCHUSI CTEIICHN OMACHOCTH Ha OCHOBE BBEICHHUSI COOTBETCTBYIOIIETO MOKAa3aTe-
nsi. TIpesiokeHHbIM Hay4YHO-METOAMYECKUI ammapaTr MpeoCTABISIET BO3MOXKHOCTH ONEPATHBHOIO YIPaBICHUS
9KOJIOr0-9KOHOMHUYECKHMHU PUCKAMHU HA KEJE3HOW 0pOore myTeM IMOCTOSIHHOIO MOHHUTOpWHTa ¢ nomortisio [MC-
TEXHOJIOTHI U CUCTEMHOT'0 aHAIK3a.

Knroueswle crosa: s3xonornueckas 6€30MacHOCTh, KEIE3HOMOPOKHBINA TPAHCIIOPT, 3KOUH(DOPMAIIMOHHAS CHCTE-
Ma, KOJIOTHYCCKUH yIiepo
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EKOJIOIO-EKOHOMIYHI 3AXOJIU CTABLII3ALIL TA
HHOJHIIINEHHA CTAHY JOBKIJIVIA HA 3AJIIBHUYHOMY
TPAHCIIOPTI

[TpoGnemu 3arocTpeHHsl €KOJIOTIYHOI CUTYAlii B rajy3i Ta IOCHIECHHS HETaTUBHHUX TCHJICHIIH B Oararbox JaH-
KaxX TPaHCIIOPTHUX TEXHOJIOTIH 3yMOBJIEHI BHIIEPE/KAIOYMMHU TEMIIAMH PO3BUTKY TPAHCIIOPTY Ta OCOOJIMBOCTSIMH
fforo B3aemofii 3 00'€eKTaMH HaBKOJHWIIHBOTO MPHPOTHOTO cepemoBumia. Mera. HeoOXigHUM eTamoM Cy4acHOTO
miaxoxy A0 GpopMyBaHHSA €(PEKTHBHOI CHCTEMH €KOJIOTi9HOTO MEHEPKMEHTY Ha 3ai3HHYHOMY TPAHCIIOPTi € CTBO-
peHHSA crenianbHoi eKoiH(opMaIiitHol CHCTeMH, IO TO3BOJHUTH HaJaTH 00 €KTHUBHY OI[IHKY €KOJOT0-€KOHOMIYHHUX
30UTKIB 5K B TpOIeci IPUPOTOKOPUCTYBAHHSA, TaK 1 y BUMAIKaX aBapiifHUX IHIIUACHTIB 3 HETATHBHUMH €KOJIOTid-
HUMH HacigkamMu. Metoanka. Po3BHTOK cucTeM ynpaBiIiHHS HaBKOJWIIHIM CEpEAOBUIIEM MIPH OpraHizallii mpupo-
JIOKOPHCTYBAaHHS HAa OCHOBI Cy4acHUX iH(OPMAIIITHUX TEXHOJIOTiH JO3BOIHUTE HE TUTBKA CKOPOTHTH YaCTOTY BHHH-
KHEHHSI CUTYallild, MOB'I3aHKX 13 3a0pyJHEHHSM €JIEMEHTIB Cepe/lOBHUINA, ajle 1 ONTHMI3yBaTH OpraHi3allilo IpUpo-
JIOKOPUCTYBaHHSI, OCKIJIbKM BHCOKa KOHIIEHTPALlisi PeCypciB MOKe MPU3BECTH JIO IOSIBU B CYMDKHHMX paifoHax B3ae-
MOBHUKIIIOYHHMX BUJIB aHTPONOreHHOi JisiibHOCTI. HaykoBa HOBM3HA Ta mpaKTH4YHe 3HaveHHs. Po3poOiena
cUCTeMa YNpaBJliHHS €KOJIOTIYHUM CTAHOM HABKOJIMIIHBOTO CEPEOBHIIA ITIOKJIMKaHa BU3HAUYUTH SKHAMKpalli Bapi-
AHTHU PO3BUTKY MPHPOAOKOPHCTYBAHHS 3 YpaXyBaHHIM €KOJOTIYHUX 1 eKOHOMIYHMX YMHHHKIB. B mporeci po3pooku
HAYKOBHX OCHOB YIIPaBJIiHHS €KOJOTIYHOI OE3MEeKOI0 Ha TPAHCHOPTI OyJI0O BUKOHAHO aHAIIi3 TPhOX OCHOBHHUX KOH-
LEeNTyaIbHUX MiIX0AIB 10 BU3HAaUEeHHs Oe3nexu. [lokazaHo, 10 OCTaHHIMH POKaMH, 3aBISIKM IHTCHCUBHOMY PO3BH-
TKy (yHIaMEHTAJIbHUX HAYK BUHUKJIN 00'€KTHUBHI IIEPEIYMOBH IS CTBOPEHHS METO/IB BUMIPIOBAHHS CTYIICHS He-
Oe3IeKr Ha OCHOBI BBEJICHHS BiJIIOBIHOTO MOKa3HUKA. 3alpPONOHOBAaHMI HAYKOBO-METOIUYHHUI anapar HaJae Mo-
JKIIMBOCTI OTIEPATUBHOTO YIIPABIIHHS €KOJIOT0-CKOHOMIYHUMHE PU3UKAMH Ha 3aJi3HUIN NUIIXOM MOCTIHOTO MOHI-
TOpHUHTY 3a JoroMororo I'TC-TeXHOOTi# Ta CHCTEMHOTO aHAII3Y.

Kouosi cnoea: exojoriuna Oesreka, 3ali3HUYHUAN TPaHCIOPT, eKoiH(opMalliliHa CHUCTeMa, EKO-
JIOTiYHi 30UTKH.
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