
209 

STABILITY OF COMPOSITE LANDSCAPE COMPLEXES:  

MODEL FORMALIZATION 

M. Ruda, T. Boyko 

Lviv Polytechnic National University, NU «LP», 

Lviv, Ukraine 

marichkarmv@gmail.com 

The study defines the concept of «sustainability» for the challenging of the landscape complex. The study 

describes the logical sequence of the process of the development risk in a landscape complex. The developed sys-

tem of criteria, which is the construction in four groups, ordered a large number of anthropogenic effects on the 

bio-ta. Anthropogenic impacts are categorised according to four levels of impaired biota. Turning to the proposed 

sys-tem from level to level, it is convenient to trace the scale of the environmental effects of violations on an in-

dividual level, but is able to express in an ecologically hazardous form at other levels of organization of land-

scapes com-plex. 
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The reliability of the technical system can be determined at the level of designing, by creating a successful 

scheme that optimally uses different types of recovery and backup. The schemes usually used in such a way that 

long-term items are restoring and short-term items are reserving. The main problem during reliability analysis of 

bio-logical systems is that the structure and means of ensuring their reliability are not studied enough. The appli-

cation and theory development of the biological systems reliability makes the possibility to study the structure of 

biosys-tems and means of ensuring high reliability with the help of ideas and methods of this theory with suffi-

cient heuris-tics. All external influences are predicted and system can be tested for reliability to any of the factors 

in technical systems. In biological systems, the influence of external factors that cause refusals cannot be accu-

rately predicted. That is an important difference between biological and technical systems. The ecological stabil-

ity of composite landscape complexes is the ability to adapt to changing conditions, to avoid reducing of some 

vitally important permissible ecological level, to resist external harmful influences or to support the existing 

mode of functioning under the action(influence) of anthropogenic effects. 

The high reliability of biological systems can not exist independently, but must be provided with efficient 

systems of recovery and redundancy(renewal and backuping). These systems are widely represented in biological 

objects, but they require a special research. For such researches(studies), a special test system (system of tests) is 

required. During the study of the reliability of the composite landscape complexes (CLC), the test circuit consists 

of N0 systems that are puted(put) through the test, some of them – Nt, refuses, and for the description of the sys-

tem it’s a good practice(usually)to use a parameter which characterizes the probability of faultless (failure-free) 

opera-tion of the system on the interval 0 – t. Similar indicators can be obtained for CLC too, however it is much 

more important to develop such  system of tests for CLC, which would allow to study the nature of the reliability 

and the structure of the biosystem, that provides it. Studies have shown that it is necessary to create an accelerat-

ed test scheme for CLC, which would be: universal – suitable for any biological objects; adequate – did not vio-

late biosys-tem existence  laws (did not violate the laws of existence of the biosystem); would be able to analyze 

the structure and properties of the biosystem. As the research has shown, the main factor for such an accelerated 

test scheme can(may,could) be ionizing radiation. The irradiation is known to cause a bounce flow in a biological 

object, which is described by the Poisson distribution. By changing the intensity of such controlled flow of refus-

es (failures), it is possible to study (the) reliable properties of a biological object, its ability to recover and reserve 

properties of biosys-tems on(at) different levels of integration. 

The developed and constructed models for assessing the reliability of complex landscape complexes can be 

used as a universal approach to modeling the reliability of ecosystems of different types, to describe the various 

ecosystems, and also to compare them according to different indicators. A set of mathematical models was devel-

oped, which shows the analytical and quantitative dependence of the biota damage (reactions) on the intensity 

and the received dose of pollution, as one factor, and in interaction with others, their influence on plant growth 

and oth-er characteristics of vital activity of CLC, as well as recovery (regeneration ) biota as a function of the 

time interval after the received effect. 

 


