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Abstract. Based on the results of monitoring studies of existing and under
construction water management facilities within the basin geosystems of
the Kuban, Lower Don and Terek river, using a systematic approach of
developing methodological framework for assessing environmental safety
in space and time on the model of the system “OP-SES-PM”, in which the
vector properties are determined by the structure of this system. Taking the
water management facility as a source of environmental safety, the concept
of environmental safety is defined. Which is interconnected with the
ecological state of the water management facility, considered as an “object
of activity, as part of the environmental-technical system” ‘“Natural
environment-Object of activity-Population”. Based on the analysis of the
processes of interaction between the components of the system “OP-SES-
PM” conceptual statements of environmental safety have been formulated

1 Introduction

The modern development of the "Society" within the global system of "Nature-Society-
Man" and, accordingly, at the hierarchical levels of local basin geosystems, in areas of
which water resources are formed in the form of surface and underground run-off, and
almost all types of economic activity (EA) are carried out which are inherently interrelated
with the use of water resources.

The use of water resources in EA in practice is done through the construction of water
facilities, which include a set of various types of hydraulic structures (HS) in the form of
reservoirs of waterworks, water supply, water transporting and other types of HS that
provide in-basin regulation or redistribution of water flow to ensure sustainable calculation
of estimated usage (Qm3 / s) of natural water of various consumers in industrial,
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agricultural production, domestic infrastructure and water users, such as hydroelectric
power stations, nuclear power plants, thermal power plants, etc.

The use of water resources in EA is a special type of activity and is integral and
interlinked with the problem of water on a global scale, which is determined by the
processes of global water cycle within the Earth's biosphere (We.b. = 1x1010km3) as the
basis for all vital processes of living matter in which water is the main and dominant natural
resource.

The formation processes of quantitative and qualitative indicators of water resources
within borders of basin geosystems (BBG) and the targeted use in various technological
processes of EA determines objective and subjective transformations in natural
environments (NE) - surface layers of the atmosphere (up to 10 km high); the earth's
surface at the boundary of the watershed line of the catchment area of the hydrographic
river network; the upper layers of the lithosphere (up to 300 m deep), where underground
water flow is formed; soil with underlying mineralization. Transformations in natural
environments under the influence of the considered type of EA cause certain changes in the
natural properties and intensity of movement of the flows of matter, energy, information
(MEI), which determine the ecological state (ES), as the dominant factor of environmental
safety (ES) in the BBG under consideration. [1-5]

2 Materials and Methods

Based on the analysis on the results of the study of domestic [5-12] and foreign [11-25]
sources, a conclusion can be made that the the concept of ES is quite widespread and covers
almost all types of EA, and therefore, for each type of EA, specific justification is required,
in which the concept will reflect all necessary quantitative and qualitative aspects of
changes in NE under the influence of a technogenic component [5-7].

For the type of EA such as the use of water resources, ES in the construction and
operation of water facilities as objects of activity (“OA”) being a part of environmental-
technical systems (NTS) “Natural environment-Object of activity-Population” (“NE-OA-P
”), is regarded as a defining basic term, acquires a practical real understanding in the
system: “Object of protection-Source of environmental safety-Protective measures” (“OP-
SES-PM”), Where as “OP” can be “NE” and living “P ”in the zones of influence of “OA”
[5-9].

In general terms, the system “OP-SES-PM” can include all “OP”, “SES” and the
necessary set of “PM”. Due to researchers has been established that the studying of the
processes of interaction of all components in this system under the continuous exchange of
METI streams in space and time causes certain difficulties. Therefore, when assessing the
level of ES, it is advisable to distinguish specific "OP" from the whole set, which is
affected by a specific "SES" in combination with "PM". System’s model with the selected
“OP” is presented in Figure 1.

In this system (Fig. 1), vector notation is used: En(t) - input matter-energy streams at
that affect the system; S(t) is the state of the system determined by the processes between
the components of the “OP-SES-PM” system and the surrounding NE Ene(t). Vector
properties are determined by the structure of the system.
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Fig. 1. Model of interaction between components of the «OP-SES-PM» system

3 Results and Discussions

In justifying the fundamental categories of “ES” in the considered form of EA, where water
management facilities are regarded as “SES”, based on the research results, it is
recommended to proceed from the interpretation of “SES” as a possible cause of damage to
the living “P” and “NE” in the areas of influence of “OA”, that acts as a part of the ETS
“OP-SES-PM” [5-12]. Environmental hazard (“EH”) emanating from “SES” is one of the
fundamental concepts, which is inherently interconnected by a number of additional
concepts, such as risk; crash accident; disaster.

As part of the operating and developed ETS “NE-OA-P”, “OA” as the source of “SES”,
is the main one by its operation forms ecological state in areas of the impact of BBG, which
determines the quantitative and qualitative criterias of "ES" [1-12]. Based on the results of
several years of research of existing and developed “OA” within the basin geosystems of
the Kuban, Lower Don, Terek river, it was established that the ES formed by ecological
state in the space and time of the zones of influence of “OA”, determined by the changes
introduced during the construction and operation of the natural processes between the
components (biotic and abiotic) of "NE" and the vital activity of "P" as part of the ETS
"NE-OA-P".

The introduced changes in “NE” and the vital functions of “P” during the construction
and operation of “OA” are determined by the complex system ecological monitoring
(CSEM) [1-7] based on the results of which quantitative and qualitative criterias of ES are
defined, describing the trend direction in the ongoing transformations in "NE" and the vital
activity of "P" under the influence of "OA".

On the system scale, “ES” in space and time is considered as ecological state in the
zones of influence of “OA” under the influence of the created additional MEI streams, the
intensity of which depends on the processes of transformations in “NE” and vital activity of
"P". Based on an analysis of the interactions between “OA”, “NE” and the local “P” as part
of the ETS “NE-OA-P” ES can be represented in a number of statements: -ES in the areas
of influence of “OA” is interconnected with the local “P” and ‘“NE”; ES in areas of
influence is inherent interconnected with energy consumption, which determines the
generation, storage and conversion of various forms of energy; ES “OA” shows as a result
of the uncontrolled release of streams of energy and matter accumulated in “OA”. Violation
of "ES" in the areas of influence of "OA" is a consequence of the chain of prerequisites
determined at the stages of design, construction and operation, as a result of which the
energy of the matter is released from "OA"; the beginning of the cause-and-effect chain of
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violation of “ES” in the system of “OP-SES-PM” is “OA” which does not meet modern
requirements of environmental safety.

4 Summary

Based on the research results of methodological framework for assessing of ES of water
management facilities during the periods of their construction and operation, it was
established, that ES ‘OA’ is formed by ecological state in the areas of influence of “OA”,
which is formed in the cause-and-effect chain ot the stages of design, construction and
subsequent operation.

Quantitative and qualitative criterias of ES are determined on the basis of the results of
CSEM in the areas of influence of "OA".

It is recommended to evaluate the level of ES “OA” in the system of “OP-SES-PM”
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