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INTRODUCTION

Engineering protection of territories and construc�
tion objects is a very important element for newly
reclaimed areas and for already developed or built�up
areas. On any built or developed area, certain geologi�
cal processes exist or become active. Many of these are
unfavorable or dangerous and may be a threat to cul�
tural objects, as well as ecosystems. Every geological
engineer understands that if building development
occurs without engineering protection, it can lead to
accidents with disastrous consequences, up to the
destruction of erected engineering objects and build�
ings, as well as the loss of life and degradation or
destruction of ecosystems. On already developed areas
engineering protection prevents the activation of dan�
gerous engineering and geological processes, or the
emergence of new adverse processes that were absent
during construction. Based on this, the value of engi�
neering protection for humans and the biosphere as a
whole is enormous.

Nevertheless, recent attention to engineering pro�
tection and works on its justification has been clearly
reduced. There are several reasons for this. First, as is
known, SNiPs (construction norms and regulations)
have been canceled, along with other regulatory and
development systems for the engineering protection of
areas, buildings, and construction objects that have
become unrequired and were moved into the category
of documents of free use (SNiP 22�02–2003; SNiP
2.06.15–85; SNiP 2.01.09–91). The process of updat�
ing old and creating new regulations has been tight�

ened. Secondly, customer demands contribute to
reducing the cost of facilities that are constructed by
savings on engineering protection. Thirdly, local gov�
ernments that are in charge of issues of building
projects often do not realize the capabilities of modern
engineering protection and have little knowledge of
this field.

Another important task is the necessity of revision
of the structure, area, and function of the engineering
area protection system in connection with worsening
environmental problems. This article is concerned
with this issue.

THE TRADITIONAL VIEW 
OF ENGINEERING PROTECTION

According to SNiP 22�02–2003, engineering pro�
tection of territories, buildings, and construction objects
is a complex of engineering facilities and activities aimed
at the prevention of hazardous geological, environmen�
tal, and other processes on the territory, buildings, and
construction objects, as well as protection from their con�
sequences. This is the traditional definition of engi�
neering control.

The increasing importance of engineering protec�
tion of territories, buildings, and construction objects
is due to the increasingly high scale and pace of devel�
opment activities, and the increasing complexity and
responsibility of facilities and infrastructure. The evo�
lution of the techno�sphere in the world is moving
towards the sustainable growth of its volume and com�
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plexity of its internal construction and organization.
Therefore, ensuring the reliability of all elements of
the techno�sphere, their safety in certain environmen�
tal conditions, their independence from dangerous
geological processes, etc. has become of paramount
importance. Engineering protection of areas, build�
ings, and construction objects focuses on the insur�
ance of this safety.

Proper engineering and geological studies and
effective organization of engineering protection on
reclaimed areas allow one to construct various engi�
neering construction objects and residential buildings
without prejudice, thus reliably excluding the possibil�
ity of catastrophic consequences and harm from haz�
ardous geological and geotechnical processes. The
system of engineering protection is an essential part of
the group activities for the management of hazardous
natural processes and phenomena (Fig. 1).

This also determines the main practical and eco�
nomic importance of engineering protection of terri�
tories, buildings, and construction objects. At the
same time, engineering protection ensures public
safety and the safe operation of buildings and con�
struction objects (Bezopasnost’ …, 1999).

For historical reasons engineering protection (at
least up to the 1970–1980 period) was traditionally
viewed as a system of measures and protective con�
struction objects designed only to preserve built and
operated engineering construction objects and apartment
buildings from failures for publicity security; thus, it
originally had a purely anthropocentric nature (Bezo�
pasnost’ …, 1999; SNiP 22�02–2003; SNiP 2.06.15–
85; SNiP 2.01.09–91).

Due to the worsening of environmental problems,
including those arising from dangerous geological pro�
cesses, the role of engineering protection has been
increasing steadily: gradually it was realized that engi�
neering protection of areas and buildings should be
oriented not only to protect of the population, but also
to protection of ecosystems in a whole. Engineering
protection of territories, buildings, and construction
objects, along with engineering protection of people
against emergencies, as well as engineering environ�
ment protection, consists of an essential set of practi�
cal safety engineering organizational and environ�
mental activities that allow modern civilization to
function normally.

A NEW LOOK AT ENGINEERING 
PROTECTION

Currently, engineering protection should be seen
not only in terms of traditional anthropocentric orien�
tation, but also from a biocentric position.

However, unfortunately, the practical realization of
this important position is far from the design and com�
pletion stages. The problem is that most regulations
that have been developed to date on the protection of
areas of engineering and different construction objects
from hazardous processes only have an anthropocen�
tric orientation. At the same time, protecting the pub�
lic from hazardous processes is regarded as indirect
and is defined primarily by the protection of engineer�
ing construction objects (residential buildings or con�
struction objects in which people work or may be situ�
ated). The calculation was simple: the protection of
buildings from destruction automatically provides
public safety. This is why the vast majority of the pre�
viously adopted regulations in the field of engineering
protection were aimed primarily at safeguarding engi�
neering construction objects (residential, industrial,
energy, linear construction objects, etc.) from the
effects of hazardous geological and other natural and
technogenic natural processes. The preservation of
ecosystems was not involved, was not considered, or at
best was discussed only indirectly. The biocentric
approach, which is currently implemented and
increasingly dominates the anthropocentric approach
in Geoecology, Environmental Geology, and in every�
day life, takes a different approach to assessing the role
of engineering controls. Based on this the goal of engi�
neering protection is ensuring public safety and preven�
tion of the adverse effects of dangerous natural and
anthropogenic natural processes in areas of building and
construction, as well as unique natural and ecosystem
monuments. Thus, there is a widening scope to engi�
neering protection.

ENGINEERING AND ENVIRONMENTAL 
PROTECTION AND ITS STRUCTURE

The widening scope of engineering protection from
the level of facilities to the level of ecosystems requires
the development of fundamentally new approaches to
its implementation and scientific rationale; in essence,
the field of engineering protection of areas and con�
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Fig. 1. Arrangements for the management of hazardous natural processes and phenomena (HNPP).
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struction objects is expanding to the scope of engi�
neering protection of the Earth’s biosphere as a whole.
The role of engineering protection of areas and con�
struction objects in the overall system of engineering
protection of the biosphere has a subordinate charac�
ter (Fig. 2).

In this case, the system of such protection should
be called engineering and environmental protection,
which is understood as a complex of engineering con�
struction objects and measures aimed at the prevention of
adverse effects of hazardous geological and other natural
processes and their effects on territories, buildings, and
natural monuments, as well as on ecosystems.

From the scheme shown in Fig. 2, it follows that
public safety is inextricably linked with both tradi�
tional engineering protection of areas, buildings, and
construction objects, and with engineering protection
of ecosystems. Here, the population is not considered
as an isolated part of an ecosystem, but as its specific
(anthropogenic) subsystem.

ENGINEERING PROTECTION 
OF ECOSYSTEMS

Engineering protection of ecosystems solves the
practical problems of the preservation of natural eco�
systems under different types of anthropogenic
impacts on them or during the anthropogenic devel�
opment of territories. In this case, in contrast to the
engineering protection of territories and buildings
from hazardous processes, engineering protection of
ecosystems uses a wide range of techniques, technolo�
gies, and protective measures in its arsenal, because
protecting and ensuring the preservation of ecosys�
tems is much more difficult than buildings. Moreover,
the complex methods of engineering protection of ter�
ritories and buildings should organically be a part of
the system of engineering protection of ecosystems.

Thus, the engineering protection of ecosystems is a
complex of engineering construction objects and mea�
sures aimed at preventing the negative impacts of haz�
ardous geological and other natural processes and their
effects on ecosystems considered as a subsystem of engi�
neering and ecologic protection.

What are the specific differences of engineering
protection of ecosystems from the engineering protec�
tion of territories and buildings? First, they deter�
mined by differences in the objects of protection: in the
first case, the object of protection is an ecosystem, in
the second, engineering works (or complexes), which,
in technologically developed areas, are a part of
techno–natural ecosystems. Secondly, the protection
of ecosystems from hazardous processes involves mea�
sures for the conservation its functioning, that is, for
providing its fundamental ecological functions and con�
servation of ecological and geological conditions.

Thirdly, ecosystem protection requires protective
measures for the restoration of already broken envi�
ronmental (including ecological and geological) con�
ditions of ecosystems that have been subjected to vari�
ous anthropogenic impacts.

ENGINEERING AND ENVIRONMENTAL 
PROTECTION AND ECOSYSTEM 

MANAGEMENT

From the scheme shown in the Figure 2 it follows
that engineering and environmental protection is a
comprehensive means to manage the state of ecosys�
tems and their components. Therefore, to a great
extent environmental engineering protection acts as a set
of certain practical measures on the management of eco�
systems that provides their safety and protection from
natural hazards and techno–natural processes.

Based on this concept, methods of engineering and
environmental protection are essentially a mechanism
for managing environmental features of the lithos�
phere or a mechanism for managing the state of ecosys�
tems, which, as is known, (Kurylenko, 2000; Trofimov
and Ziling, 2002) are divided into administrative,
legal, economic, scientific, technological, and inter�
national mechanisms (Fig. 3).

Here, legal and administrative mechanisms are
based on the possibility of adapting specialized envi�
ronmental information by the direct users in the area
(regional administrations, heads of enterprises, gov�
ernment agencies of environmental control, minis�
tries, and departments). This adaptation is imple�
mented on the basis of existing legal and regulatory
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Fig. 2. Place of the engineering protection of areas and buildings in the system of engineering and environmental protection.
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documents with designated maximum allowable levels
of the anthropogenic loads on ecosystems.

Economic mechanisms are based on the extensive
use of methods for the economic evaluation of envi�
ronmental damage, based on reasonable quantitative
assessments of the damage to the environment and
human health. These assessments form a complex of
methods and techniques that allow one to determine
violations of environmental conditions through the
transformation of the abiotic and biotic components
of ecosystems.

Scientific and technical means are connected with
use of a wide range of engineering and technological
and other measures to control the state and protection
of ecosystems. In particular, they are widely used for
environmentally oriented transformations of rock
massifs and other components of the lithosphere, giv�
ing them certain properties that provide normative
functioning of ecological and geological litho�engi�
neering systems. They are also based on making spe�
cific geological (geotechnical, permafrost, etc.) deci�
sions on the development of practical methods and
techniques for the management of the state and prop�
erties of rock massifs in order to preserve ecological
features and functions with their help, to develop
methods and formulations for the disposal of toxic
industrial wastes, as well as the justification and pro�
posals for direct engineering protection of territories,
facilities, and buildings from natural and anthropo�
genic geological processes that reduce ecological
potential (Trofimov, Ziling, 2002).

International governance mechanisms are also of
significant importance. Here, the question is cardinal,
structural, technological, and institutional restructur�
ing; revision of the value system of the entire interna�
tional community; and the necessity for the execution
of formulated international environmental require�
ments by all countries and their governments.

The concept of the transition to a model of the sus�
tainable or managed development of society should be
developed and adopted by all countries. It involves the
use of all regulatory mechanisms of ecological condi�
tions, including the worldwide view.

COMPLEX SCHEMES FOR ENGINEERING 
AND ENVIRONMENTAL PROTECTION

One of the key issues in the development of meth�
ods for the engineering and environmental protection
and ecological restoration of disturbed areas is justifi�
cation for the overall scientific strategy for the manage�
ment of ecological and geological systems. The theory
of the management of the geological environment
should make a substantial contribution in its develop�
ment (or “geo�cybernetics” by G.K. Bondarik (Bond�
arik et al., 2009)); attention to this field is increasing.
It is necessary to proceed from the fact that the imme�
diate implementation of control should be provided as
administrative law methods (including economic
methods) and methods for directly targeting various
components of ecological and geo�ecological systems
(EGS).

In our opinion, a Complex Scheme of engineering
and environmental protection of the territory should be
central in the development of such a management
strategy in relation to any particular object (territory,
ecological, and geological system, etc.) under which
we understand a set of uniform protective engineering
construction objects and measures aimed at ensuring the
environmental safety of an area.

This scheme should be the basic document that
regulates all matters of justification, development, and
operation of the system of engineering and environ�
mental protection of a particular area.

This scheme on the condition of development
(anthropogenic disturbance) of territories may appear
in two forms: (1) for newly developed areas, in the
form of the scheme of the Engineering and Environ�
mental Protection of the territory and (2) for anthro�
pogenic waste lands, in the form of a Complex Scheme
for the ecological restoration of anthropogenically dis�
turbed territory.

A Complex Scheme for the ecological restoration
of anthropogenic waste land is the main document
that justifies the entire volume of necessary arrange�
ments for the area aimed at its environmental remedi�
ation and restoration (Korolev, 2009). This document,
together with the Complex Scheme for the engineer�
ing protection of the territory that is traditionally
developed by engineering geology and which has
obtained significant theoretical and methodological
support, is a program of actions and the basis of geo�
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Fig. 3. Command instruments of the state of the ecosystem environment.
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logical studies for the management of geological envi�
ronmental systems. These documents have much in
common, but have different goals, objects, methods,
etc., yet they must be mutually linked.

The main and compulsory sections of the Complex
Scheme of ecological restoration of anthropogenic
waste land should be the following (Korolev, 2009):

– Ecological and geological evaluation of the cur�
rent state of disturbed areas, which identify the main
sources of harmful and hazardous industrial impacts
on the ecosystem and management objectives;

– The justification of controllable objects, control
mechanisms, and the subjects of management;

– The development and justification of a rational
complex of methods for the ecological restoration of
disturbed areas (rehabilitation of ecosystems).

The first section of the scheme (in fact, its subsid�
iary) is realized by means of pursuing exploration of
the environment and laboratory research on the stud�
ied area according to the special program or in the
frameword of an environmental impact assessment
(EIA). Its final assignment is to identify and define key
elements (causes and origins) that cause a negative,
dangerous, or catastrophic condition in the surveyed
ecological and geological system. The logical conse�
quence of this section is the formulation of a particular
administrative objective for the management of the
area.

The second section is created to achieve this goal.
It is a geological substantiation of a specific strategy for
managing the analyzed ecological and geological sys�
tem in the following series: subject of management 
mechanism of management  object of manage�
ment.

The third section is the key one. It specifies the
planned program of actions. Its immediate implemen�
tation is based on direct and indirect methods of man�
agement. Direct methods include:

– Methods for making a direct impact on the geo�
logical environment (methods of engineering techni�
cal amelioration, purification methods for soil, sur�
face, and ground waters from pollutants; methods for
the engineering protection of territories; methods for
agro�, phyto�, and hydro�technical amelioration,
recultivation, etc.;

– Methods for influencing the technical facilities
of ecological and geological systems (EGS) (methods
for regulating the operation of technical systems, etc.);

– Methods for influencing the biotic components
of an EGS (methods of biodiversity management,
methods of recovery (compensation), of biocoenoses,
sanitary arrangements, etc.).

The implementation of these methods should be
not be dispersed, but be systematically based to organ�
ically include the complex scheme of engineering pro�
tection and organization of ecological and geological

monitoring on it as one of the methods of EGS con�
trol.

Indirect methods of control are based on the previ�
ously mentioned administrative and legal methods
(standards, guidelines, regulations, EIA, environmen�
tal assessment, audit, insurance, certification, licens�
ing, certification, and prohibitions) and economic
methods (fines, etc.), as well as regulatory mecha�
nisms for environmental activities in the area of the
rational use of the subsoil and other natural resources
(Kurylenko, 2000; Trofimov and Ziling, 2002).

The justification of the rational interaction of
direct and indirect methods for EGS management is
the key to the success and effectiveness when develop�
ing the Complex Scheme. Obviously, the cost of the
implementation of such schemes can be quite signifi�
cant, but they should not be funded as a residual.
Therefore, one of the requirements for such schemes
should be cost minimization and their economic
effectiveness. In connection with this, an important
role should belong to environmental Audit Commit�
tees, which are aimed at an objective assessment of
environmental damage on an anthropogenic waste
land and cost recovery.

CONCLUSIONS

Our analysis suggests that the role and place of tra�
ditional engineering protection of territories, build�
ings, and construction objects in the overall system of
public safety has been altered.

First, the engineering protection of territories,
buildings, and construction objects from an anthropo�
centric direction proceeds to a biocentric one.

Secondly, the engineering protection of territories,
buildings, and construction objects is a subsystem of
the more general system of engineering and environ�
mental protection.

Thirdly, the subsystem of engineering protection of
ecosystems belongs to the system of engineering and
environmental protection, along with the subsystem of
engineering protection of territories, buildings, and
construction objects.

Fourthly, the system of engineering and environ�
mental protection is considered as the mechanism for the
management of the state of the environmental ecosystem.
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