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TEOPETHUKO — ITPUKJIAJTHI 3ACAZIH ®OPMYBAHHS THOOPMALINHO-AHAJIITHYHOT' O
3ABE3NIEYEHHA 3AXUCTY MOPCBKOI'O CEPEJOBHUIIA BIJ 3ABPYJAEHHA CYIHAMMN

Axkmyanpnicms. AxmyanvHicms  NpOBEOEH020  OOCNIONCEHHA O0OYMOBIIOEMbCA MUM, WO 3POCMAIOmb
OuHamiyHicmes npoyecie 3a0pYOHeHHS MOpPS [ NOMYICHICIb MA HEPIBHOMIpHICMb IHDOpMAyiiHUX NOMOKI8, SAKI
cynposodicyroms npoyec 3a6pyouenns. Lle sumazae cmeopents iHghopmayiiHo-ananimuunoi cucmemu 0as NIOMPUMKU
cucmemu, 8 C80I0 Yepey, BUMALAE OOCTIOHNCEHb MeOPEemUKo - NPUKIAOHUX 3acad ii hopmysanHs.

Mema ma 3a60anusn. Ocro6H0I0 MeMoI0 00CNIONCEHHA € PO3BUMOK TMEOPEMUKO - NPUKIAOHUX NOJOHCEHD WOOO
ocobusocmeti opmysants iHOPMAYIUHO-AHANIMUYUHO20 3a0e3NeUeHHsI MOPCbKO20 cepedosuuyd 8i0 3a0pyOHeHHsT mda
PO3POOKA cucmemHux nioxodig [ MameMamuyHo20 anapamy NPOeKmy8aHHs KAHANe nepeoaui iHgopmayii ma
3abezneuenns epexmusnozo Traffic Engineering.

Pesyromamu. [[ocniodceno  meopemuro - APUKIAOHI 3acadu (QOpMY8aHHs IHGOPMAYIUHO AHANIMUYHOZO
3abe3neuents 3axXucmy MOpPCbKo20 cepeoosuua 6i0 3abpyonenns cyoamu. Buseneno ocobaueocmi opmyeanus, 6
nepuiy uepey, nog A3aHi 3 ICHYIOUOI PO32ALYIHCEHOIO HOPMAMUBHO-NPABOI0 DA3010 3aXUCHY AK8AMOpIi 810 3a0pyOHeHHs.
Busieneni mexamnizmu 3a0pyoHenHs ma npumamaHui iM Xapakmepucmuku IHGOpMayitiHux NOmokie, wo eumazae
sacmocysannsi memoodie Traffic Engineering. 3anpononosana mamemamuuna ¢opmanizayis 01 eghekmuerno2o
npoeKmysanHs Kaumanie nepedaui ingpopmayii ma 3abesneuenns egexmusnozo Traffic Engineering. 3anpononosano
nioxio 00 oyinku egpexmusnocmi npoyecy nepedaui ingopmayii ma, ax ocHoguuli Kpumepit 6 Traffic Engineering ons
1A33MC - koegiyicum euxopucmanns pecypcy. QPopmanizosano aneopumm nepeo npoekmuoi nepesipku NponycKHoi
30amMHOCIE MaApPWpymis iHpopmayitinoi cucmemu 3a OUHAMINHO20 8apianmy obpobKu ingopmayil.

Bucnoeku. B npeocmagnenii cmammi 00CTiONCEHO MeOPemuKo - NPUKIAOHi acnekmu Qopmy8aHHs €OUH020
ingpopmayiino-ananimuyno2o 3a06e3neyents 3axucmy MOPCbKO20 Cepeoosuwa, 30Kpema, mi 0codaueocmi, wo
00YMOGIEHI  ICHYIOU0I0 HOPMAMUBHO-NPABGOGOI0 0A3010 MA HAAGHUMU MexaHuizmamu 3abpyonenns. Cmeopeno
MamemMamudHull anapam npoeKmy8anHs Kawanie nepedaui ingopmayii ma 3abe3nevenns egexmusnoeo Traffic
Engineering. 3anpononosano nioxio oo oyinku eghexmugnocmi npoyecy nepeoaui ingopmayii ma, K OCHOBHULL
kpumepiii ¢ memooi Traffic Engineering ona IA33MC - koegiyicum euxopucmanns pecypcy. Popmanizosano
aneopumm neped NPOEKMHOL nepesipku NPONYyCKHOL 30amMHOCMI MApUPpymis iHpopmayiinoi cucmemu 3a OUHAMIYHO20
sapianmy 00pobku ingopmayii. Bce ye 0036011€ cmeopumu HeoOXIOHI YMOBU POPMYBAHHA EOUHO2O IHPOPMAYIUHO-
aHanimuyHo2o 3abe3neveHHs 3axXucmy MOpcbKko2o cepedosuya.

Knrouosi cnosa: niompumra npuiinamms piuens, indcunipune mpagixy, traffic engineering , information flows,
VNPAGIIHHS PYXOM THOpMayii, mamemamuina mooens
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THEORETICAL - APPLIED PRINCIPLES OF FORMATION OF INFORMATION AND
ANALYTICAL SUPPORT OF PROTECTION OF THE MARINE ENVIRONMENT FROM
VESSEL POLLUTION

Topicality. The relevance of the study is due to the fact that the growing dynamics of marine pollution and
power and uneven information flows that accompany the pollution process. This requires the creation of an
information-analytical system to support decision-making on effective pollution prevention and elimination. And the
creation of such a system, in turn, requires research on the theoretical and applied principles of its formation.

Aim and tasks. The main purpose of the study is the development of theoretical and applied provisions on the
peculiarities of the formation of information and analytical support of the marine environment from pollution and
development of system approaches and mathematical apparatus for designing information transmission channels and
ensuring efficient Traffic Engineering.

Research results. Theoretical and applied bases of formation of information-analytical maintenance of
protection of the marine environment from pollution by ships are investigated. Peculiarities of formation, first of all,
connected with the existing branched normative-legal base of protection of water area from pollution are revealed. The
mechanisms of pollution and their inherent characteristics of information flows are identified, which requires the use of
methods Traffic Engineering. Mathematical formalization is proposed for efficient design of information transmission
channels and ensuring efficient Traffic Engineering. An approach to assessing the effectiveness of the information
transfer process and as the main criterion in

Traffic Engineering for ISMP - resource utilization factor. The algorithm before the design check of the
bandwidth of the information system routes under the dynamic variant of information processing is formalized.

Conclusion. The presented article investigates the theoretical and applied aspects of the formation of a single
information and analytical support for the protection of the marine environment, in particular, those features that are
due to the existing regulatory framework and existing pollution mechanisms. A mathematical apparatus for designing
information transmission channels and ensuring efficient Traffic Engineering. An approach to assessing the
effectiveness of the information transfer process and as the main criterion in the method is proposed Traffic
Engineering for ISMP - resource utilization factor. The algorithm before the design check of the bandwidth of the
information system routes under the dynamic variant of information processing is formalized. All this allows creating
the necessary conditions for the formation of a single information and analytical support for the protection of the
marine environment.

Keywords: decision support, traffic engineering, information flows, information traffic control, mathematical
model

Problem statement and its connection with important scientific and practical tasks. The
formation of the support and decision-making system (DSS) for water pollution is closely related to the
peculiarities inherent in the creation of this system, the need to take into account the various mechanisms that
lead to marine pollution by ships in coastal waters of Ukraine. Therefore, for the effective and reliable
functioning of the information-analytical system it is necessary to consider the theoretical and applied
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principles of its creation, to explore current theoretical approaches to pre-project work. The introduction of a
single information and analytical support for the protection of the marine environment (ISMP) from
pollution by ships will significantly improve the quality of work on the protection of the marine
environment; increase the effectiveness of control and the inevitability of legal liability for damage.

The need to form ISMP today is due to the need to increase the efficiency of public administration in
the field of environmental protection, Ukraine's implementation of international obligations and treaties,
guaranteeing a certain level of safety of maritime transport routes, on the one hand. On the other hand, the
need to introduce a new information approach to this problem is due to the growing dynamics of the
processes of transportation of goods by sea; increasing the amount of information that must be operated to
make optimal decisions in real time; he need to take into account a significant number of factors that affect
the result, taking into account the uncertainty of a number of indicators; increasing the importance of the
consequences of decisions made by managers. All this leads to an increase in the importance of an effective
and reliable system of information and analytical support for the protection of the marine environment.

Analysis of recent publications on the problem. The problem of formation of ISMP has two aspects
- protection of water area from pollution by vessels and methodology of creation DSS. Problems of
protection of water areas from pollution were investigated in the work Matus (2019) [1], Zhykharieva (2016)
[2], in the monograph Shestopalov (2015) [3]. This problem has been studied in detail and thoroughly by
specialists of the Central Geophysical Observatory named after B. Sreznevskoho (2019) [4], Nabyvanets
(2017) assessed the impact of the armed conflict in eastern Ukraine on surface water quality, which became
part of the report Organization for Security and Co-operation in Europe [5]. The report of the International
Bank for Reconstruction and Development is devoted to the analysis of the environment, in particular, the
Black Sea-Azov basin [6]. Legal aspects of water pollution are considered in the works Aleksieieva (2019)
[7]. Developments of the NAS of Ukraine on the system of forecasting the course of emergencies of natural
and man-made nature are presented in the report of the NAS of Ukraine [8]. Dziuniak (2017) [9] presented
information technology for estimating the parameters of emissions of harmful substances. Lobodoiu (2014)
the use of information technologies for environmental protection is analyzed [10]. These scientific works
have created the necessary basis for the formation of a single information and analytical support for the
protection of the marine environment. But this DSS must meet the challenges that are specific to it, the
institutional and institutitutionalizmal conditions that shape its features.

Preservation and protection of the natural resource potential of the marine environment from pollution
by ships has two main directions, respectively, the two main mechanisms of pollution. The first mechanism
of pollution is due to man-made disasters and shipwrecks. The second mechanism is directly related to the
day-to-day operation of the cargo transportation system. This leads to the existence of two mechanisms for
managing the environmental and man-made safety of the marine environment, which requires the formation
of a single IAAS from ship-source pollution and which must be combined into a single system.

The existence of this DSS is due not only to the need to perform the main task, namely - conservation
and protection of natural resources, especially the marine environment, from ship pollution, but also the safe
use of watercraft, saving lives and health in the short term and in the long run, for future generations.

Thus, not only state institutes and institutions but also far-sighted commercial structures should be
interested in the formation, proper functioning and support of this system of information and analytical
support. First of all those who are engaged in transportation of cargoes by sea vessels and who too should be
presented in DSS by their information resources. They must also have access to DSS as users. The
combination of interests of commercial and government agencies is one of the features ISMP.

Work on the first of these mechanisms should go in accordance with the following areas:

e ensuring trouble-free operation of ship equipment and relevant shore infrastructure and reliability of
information flows about it;

e exclusion of the human factor (including reporting on training of crews and shore infrastructure
workers, compliance with staff regulations, etc.);

e formation of a system of risk analysis, their reduction and prevention of their occurrence,
minimization of consequences in case of their implementation;

o formation of a security system against malicious acts, terrorist acts, sabotages.

The existence of the second mechanism of pollution requires constant and reliable monitoring of
compliance by crews with established norms and rules and ensuring end-to-end control of this.

In accordance with these areas and should be formed ISMP. It should include information and
analytical support (hereinafter, respectively, directions 1-3 of the first mechanism): trouble-free operation of
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ship equipment and relevant coastal infrastructure, to promote the exclusion of the human factor; provide
risk analysis and minimize their consequences.

Information and analytical support of each of the directions of the first mechanism is different in its
tasks, and in its content, and in its implementation. But the presence of two different mechanisms leads to the
emergence of two modes of DSS - with moderate loading of information channels in the presence of only the
second mechanism (call it static mode), and excessive, crisis loading of channels characteristic of the first
mechanism (dynamic mode). The option of excessive redundancy of information channels for possible use in
case of crisis will lead to a significant increase in the cost of the system, which is unacceptable.

The presence of such discrepancies leads to the need to implement before the design assessment of the
bandwidth of transmission channels and the use of Traffic Engineering methods for the whole Data Base and
for the system of collection and transmission of primary information on the post-emergency situation and
forecasting possible threats.

Allocation of previously unsolved parts of the general problem. To form a single information and
analytical support for the protection of the marine environment, it is necessary to create a mathematical
apparatus for designing information transmission channels and ensuring efficient Traffic Engineering. The
regulatory field on marine pollution includes more than three hundred normative and legal acts of Ukraine
and must comply with the whole body of international norms on environmental protection, which creates
significant requirements for the functioning of ISMP. Because the information system should help increase
the efficiency of both government and commercial structures in this direction, and not create obstacles to the
functioning of the existing institutional structure. This requires a study of the design features of the ISMP,
due to the specified institutional structure.

Formulation of research objectives (problem statement). The main purpose of the study is the
development of theoretical and applied provisions on the peculiarities of the formation of information and
analytical support of the marine environment from pollution and the development of system approaches and
mathematical apparatus for designing information transmission channels and ensuring effective Traffic
Engineering.

An outline of the main results and their justification. Information and analytical support for marine
pollution is needed not only to provide the necessary information on the facts of pollution and the genesis
and prospects of the ecological situation in the coastal waters of Ukraine, but also to implement and control
the necessary regulatory measures to prevent pollution, form appropriate institutional and institutional
policies.

Peculiarities of designing the decision support system (DSS) for the pollution of the Black and Azov
Seas adjacent to Ukraine are, first, the main mechanisms of pollution. A significant feature of the formation
of the DSS is also the eclectic nature of databases and knowledge, information resources, which are created
and operate today in accordance with the body of regulations of Ukraine. Legislative and regulatory
framework for many years of work of the relevant institutions has contributed to the formation of the existing
structure, which provides the accumulation of information on pollution and control of regulatory measures to
prevent pollution and eliminate the consequences of accidents and disasters at sea. The body of normative
legal acts of Ukraine concerning protection of the environment in general and, in particular, water areas from
pollution by vessels is rather thorough (more than three hundred legal acts) and corresponds to the
International norms and rules. But this body of regulations today, on the one hand, does not have enough
mechanisms and tools for law enforcement, on the other hand, without an integrated system of information -
analytical tools, it is not effective enough. From the point of view of formation of the effective state policy of
maintenance of protection of the marine environment against pollution by vessels it is necessary not only to
create normative-legal base, but also to form necessary tools and mechanisms of encouragement of
observance of ecological norms and standards and the corresponding sanctions for their infringement. In
particular, to stimulate the increase of capital expenditures on ship and shore equipment to ensure
environmental standards and trouble-free operation.

Direct and indirect institutional instruments to protect water areas from pollution should move away
from the practice of marginal damage assessment of water areas solely on the basis of data on permissible
concentrations of harmful substances and, in accordance with the EU Directive on «Comprehensive
Pollution Prevention and Control», move to integrated solutions, technologies, on the one hand, and, on the
other hand, to have sufficient information and analytical support for the validity of evidence of harm to
punish violators. The effectiveness of this is constrained by the fact that the state institute of environmental
protection is to some extent segmented into a significant number of institutions, in particular, the State
Ecological Inspectorate; State Agency of Water Resources; ecological structures of regional state
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administrations; The Ministry of Environment, which reports to three research institutes and nine state-
owned enterprises, etc. Therefore, databases of environmental monitoring control of pollution sources are
scattered, which slows down and complicates their joint use. The effectiveness of decision-making is
hampered by the need for their coordination. And formal decision-making coordination procedures are
largely lacking. This requires the formation of mechanisms for database integration. Such mechanisms can
serve to form information and analytical support for the protection of the marine environment from pollution
by ships.

Monitoring of the state of the environment and monitoring of compliance with environmental
legislation is carried out by a number of institutions, but the effectiveness of their work is limited by the
capabilities of obsolete equipment, lack of qualified personnel and limited funding. As one of the tools for
implementing the state policy in the field of protection of the marine environment from pollution by ships, it
is necessary to form a system of preparation and decision-making on this issue, which will be provided with
appropriate databases, data collection programs, their analysis and user interface.

A common approach to the formation of the DSS structure is to implement the modular principle. It is
advisable to include the following modules in the structure of ISMP:

e Automatic design and practical adaptation of dynamic analytical models.

¢ Formation of algorithms for analytical research of knowledge bases and data.

o Systems for processing solutions and analytical approaches.

o Structural synthesis of non-obvious data.

The peculiarity of the system of information and analytical support for the protection of the marine
environment from pollution by ships is that this system should analyze the data that accumulate in much
industry, departmental, commercial databases. As these databases were created for various technical tasks
and were intended for narrow-profile tasks, their direct integration into a single database is impossible for
technical, technological and regulatory reasons. It can also complicate analytical data processing and
increase the time required to perform information analysis.

Another feature of the system of information and analytical support for the protection of the marine
environment will be that the data of each of the existing databases are a commercial, departmental or even
state secret. Their integration, the possibility of their joint analytical processing will increase the importance
of these databases for individuals and organizations that do not have and should not have access to
information of this degree of secrecy. This will require special treatment for the protection of existing
databases.

The next feature of ISMP will be that users will need analytical information not only on unified
inquiries, but also on individual, specific inquiries, especially in case of non-standard crisis situations. In
addition, it is obvious that users of analytical information on the specifics of their work (monitoring,
supervision, stay on board the ship, etc.) will be geographically dispersed. All these features will require the
use of closed (so-called "private") cloud-resources and, accordingly, the transfer of existing auxiliary
databases of this profile to closed cloud-resources. The transfer of existing corporate, departmental, industry
databases, which become ancillary to the system of information and analytical support of marine
environment, to the cloud-resource will result in the fact that users and administrators of these databases will
not be able to delete or correct them without a trace information. This will reduce the ability of attackers to
influence the results of analytical research using information from these databases. Implementation scheme
cloud- resources, obviously will rely on a combination Infrastructure as a Service (laaS) — «infrastructure as
a service» and Data as a Service (DaaS) — «data as a service», whether even a not very used variant of use is
possible cloud-resource - Everything as a Service (EaaS) , «all as a service».

Another feature of the ISMP is that information on contamination may be evidence of the culprit's
fault. For Art. 304, Chapter 4 of the Merchant Shipping Code of Ukraine [11] responsibility for damage to
the water from pollution due to the discharge from the ship of oil or other substances harmful to human
health or living resources of the sea is the owner of the vessel. A vessel carrying in bulk as cargo, more than
2 thousand tons of petroleum products must have a "certificate certifying that the liability of the ship-owner
for damage caused by oil pollution is provided in accordance with Art. 309 of the Code of Merchant
Shipping of Ukraine. The conditions and procedure for issuing, verifying and recognizing this certificate
shall be established by the central executive body, which ensures the formation of state policy in the field of
transport in accordance with Art. 3 of the Merchant Shipping Code of Ukraine » [11]. In certain
circumstances, the said central authority, which provides such a certificate and monitors its availability, may
make a party to the enforcement proceedings for damages. Accordingly, this central authority should be
interested in the implementation of information and analytical support which, performing the functions of the
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DSS was able to automatically analyze the presence or absence of such evidence and automatically notify the
relevant officials. This adds to the importance of using DSS information as an evidence base and,
accordingly, imposes requirements for its accumulation and storage.

Formation of a mathematical model of DSS. It is proposed to use a combination of two oriented
graphs for DSS modeling. The first digraph G= (V, A) simulates a set of nodes V, each of which is an
information database, for example, a database of the relevant line ministry. The set of arcs A satisfies the
conditiond € V x V. We consider data transmission channels as arcs between nodes. By definition, in the
general case(v,-, vj) # (v;,v;). The magnitude of the flow of information is determined functionallyy(a).
When a node is not a database that has the ability to accumulate information, but is a transit node, it will
comply with Kirchhoff's law. In accordance with this 1aWy ¥inputs = 2 Youtputs: that is, the amount of
input information per unit time must be equal to the amount of output information for all sources and drains.

We give the value of the flow vector
W=n0

From each source to each drain we
::) find routes for which arcs are executed
y(vi,v) < c(v, 1)

~

We give the found routes the value of
the flow
Y = max

Sz

On the found routes we find arcs with

value
c=min The flow in the system is
s maximum

On these routes we choose other arcs
and increase the value of the flow on
them by ¢ = min

~~

We reduce the value of the flow by the
arcs opposite to those found
c=min
2
For all arcs on the found route,
calculate the new value of the flow
2

If the new bandwidth is greater than
zero, we leave the arc in the system,
when - no. we remove it

~7

Fig. 1. Algorithm before the design check of the bandwidth of the routes of the information system for a
dynamic version of information processing.

The second tentative graph is hierarchical, dissipative, which is a system of collecting information
from primary sources and sending it to the appropriate nodes. Dissipative graph structures of information
collection in this case to simplify their subsequent presentation can be considered as prefractal [12].
It is known that a fractal graph is defined as a structure that combines the properties of both a graph and a
fractal. Thus, fractal graphs have all the features of a fractal: self-similarity, large-scale invariance, etc. Since
fractal graphs are built on a hierarchical principle, the node of such a graph opens according to the next node
in the hierarchy. In this case, the fractal graph with level disclosure will be prefractal. Then, for the prefractal
graph G, = (V,A;) of the arc corresponding to the information channels combined with the information
sources can be considered arcs of rank I. Both graphs are connected by corresponding incidence relations and
both digraphs are weighted. That is, for each arc a(v, u) there is a corresponding value c(e) of the weight
which is considered to be equal to the bandwidth of the information transmission channel between the nodes
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connected by the specified arc. For data transfer operations in dynamic mode, we divide the array of the set
of nodes V into subsets of nodes SeV, with the property d* = 0, and nodes T € V with property d~ = 0.
We identify them, respectively, with sources s and information flows t. Thus, the information system will be
formed by these digraphs with weight functionsc: A — R +. And before the design application of Traffic
Engineering methods will be implemented on the mentioned structure of combined graphs.

The considered DSS is intended for support and decision-making Users need such solutions the most
in the most difficult moments - the presence of accidents, crises and more.
But these moments are characterized by the fact that the information begins to flow to the relevant databases
through existing channels with a surplus, characteristic of the dynamic change of all parameters in times of
accidents and crises. Accordingly, at the same time, the number of information requests from users to obtain
measures to minimize the effects of these crises is growing significantly.

This can lead to a significant slowdown in the work of the DSS, reducing its quality and devaluing its
value. quality assurance, balancing and optimization of information transfer. Therefore, when designing
DSS, it is proposed to introduce methods of load balancing of information transmission channels and traffic
engineering. As the main criterion in Traffic Engineering for ISMP we offer a resource utilization factor. The
highest resource utilization rate according to RFC 2702 «Requirements for Traffic Engineering Over MPLS»
for all databases DSS must be maintained throughout the DSS at a minimum [13,14]. Then traffic problems
will be minimized. The IETF's approach in formulating the general recommendations of Traffic Engineering
(using MPLS) was to comply with the following requirements for the objective function - the utilization rate
of the i-th resource K; [13]:

min(max Kj;) 1)

We also offer another way to increase efficiency for ISMP. The task of Traffic Engineering for ISMP
should be to find such a set of routes, when all the elements of the general matrix of efficiency criteria will
not be greater than the specified value of the design value K, . For the practical implementation of this
approach, we offer an algorithm built using the Ford-Fulkerson method [15], which is presented in Fig. 1. 0
do this, take into account the parameters of information packets, their frequency and availability, in addition
to congested routes, also under loaded channels, finding alternative routes for information transmission and
redistribution of traffic to a less congested channel, and less congested channel must meet the requirements
of the shortest and optimal route. The presence of a backup route does not lead to a dramatic increase in the
reliability of information transmission. To accomplish this task, you need to use multi-path routing with
traffic distribution by route. As a result of the analysis it is established that it is impossible to solve the
specified complex problem for use of the unified mathematical approach.

Regarding the evaluation of the efficiency of the information transfer process, two main characteristics
must be taken into account: the maximum bandwidth of the system and the maximum delay in data
transmission. The maximum bandwidth of the system is chosen as the maximum value on the set of
minimum bandwidth of its sections. Under the section in this case we understand the division of nodes into
two classes so that the source of the flow and its drain belong to different classes, and under the bandwidth of
the section we understand the product of the bandwidth of those edges whose vertices belong to different
classes.

Conclusions and perspectives of further research. Conservation and protection of the natural
resource potential of the marine environment from pollution by ships has two main directions according to
the two main mechanisms of pollution. The first mechanism of pollution is associated with man-made
disasters and shipwrecks. The second mechanism is directly related to the functioning of the cargo
transportation system. This leads to the existence of two mechanisms for managing the environmental and
man-made safety of the marine environment, combined into a single system and requiring a single
information and analytical support for the protection of the marine environment from pollution by ships.
These mechanisms form the flow of information and modes of operation, which differ in almost everything -
the volume per unit time, format and types of data, the urgency of providing information to consumers, and
so on. Which, from the point of view of DSS design, puts forward special requirements to design of
information transmission channels of the corresponding bandwidth.

The limited capabilities of the system of subsystem of information collection - environmental
monitoring and compliance with environmental legislation by all actors in the field of maritime transport of
goods. Today, monitoring is carried out by a number of institutions, but the effectiveness of their work is
limited by the capabilities of outdated equipment, lack of qualified personnel and limited funding.
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The presented article examines the features of the formation of a single information and analytical
support for the protection of the marine environment, in particular, those that are due to the existing
regulatory framework.

A mathematical apparatus for designing information transmission channels and ensuring efficient
Traffic Engineering has been created. The approach to an estimation of efficiency of process of information
transfer and as the basic criterion in Traffic Engineering for IAZZMS - a resource utilization factor. The
algorithm is formalized before the design check of the bandwidth of the information system routes under the
dynamic variant of information processing.

All this provides the necessary conditions for the formation of a single information and analytical
support for the protection of the marine environment.
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