
 

 

 Geoinformatics 2020 
11-14 May 2020, Kyiv, Ukraine 

17980  

The theory of information providing for researches and works on 
geological environment management 

*D. P. Khrushchov (Institute of Geological Sciences of NASU), V. V. Dolin (Institute of 
Environmental Geochemistry of NASU), S. V. Goshovski (Ukrainian State Geological Research 
Institute), O. O. Remezova (Institute of Geological Sciences of NASU), V. Ye. Goncharov (Free 
geologist), O. T. Azimov (Scientific Centre for Aerospace Research of the Earth, IGS of NASU), 
O. L. Shevchenko (Taras Shevchenko National University of Kyiv), L. P. Bosevska (Ukrainian 
Research Institute of the Salt Industry), O. P. Lobasov (Free geologist), O. V. Yaremenko (Institute 
of Geological Sciences of NASU) 

SUMMARY 

The concept of the theory of information provision for research and works (R&D) on the geological 
environment management (ISRDGEM) is presented. The main provisions of the ISRDGEM theory are 
stated – the formulation of the concept of infogeology as an independent direction of geoinformatics, 
presentation of the general theoretical scheme of ISRDGEM designation of the main directions of 
ISRDGEM and the concept of frame organization of the geological environment (GE), as a 
methodological apparatus for structuring and subsequent modeling operations, examples of the 
implementation of theoretical developments at specific geological objects are demonstrated. The 
features of information modeling in the main areas of GE management are considered. Examples of 
information models implementing for placers, oil and gas deposits development and other fields are 
given. The main directions of further research are outlined. 
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Introduction. The relevance of the publication is determined by the global revolutionary challenges 
of the digital transformation of the world community life activity. In the field of geological activity, 
more precisely – the geological environment (GE) management, an adequate response to these 
challenges is due to two main factors: a significant share of this activity in the national (and world) 
economy (minerals and other aspects of GE multilateral use), as well as the high capital intensity of 
all measures for its management (including protection actions). So, since geological activity is one of 
the priorities of sustainable development strategies that are emerging in both developed and 
developing countries, the innovative optimization of its information support based on modern IT is 
uncontested. 

The novelty of the problem statement. The world annals have a huge quantity of publications 
related to the information supervision (support) of research and works (R&D) on GE management 
(hereinafter – ISRDGEM). However, an integrated generalized theory o this direction doesn’t actually 
exist. 

The purpose of this work is to present the author's concept of the ISRDGEM theory. 
The intended goal comprises the solution of the following tasks: formulation of the concept of 

infogeology, as one of the directions of geoinformatics and its basic definitions; presentation of the 
general theoretical scheme of the ISRDGEM; designation of the main directions of the ISRDGEM in 
the field of GE management and the concept of the frame organization of the GE as a methodological 
tool for its structuring and subsequent modeling operations; demonstration of theoretical 
developments implementing; designation of prospects for further development of the direction. 

 
The state of the problem. An analytical review is given of the historical development of the phasing 
of the main directions and methodological approaches, as well as the effectiveness of the mankind 
geological activity in the field of GE management. 

 
Theoretical foundations of ISRDGEM. The methodological basis of ISRDGEM is infogeology. 
Infogeology is a geological discipline aimed at studying the geospheres of the Earth, their structure, 
material composition, origin and evolution, based on modern information technologies, aimed at 
cognition and information support of R&D on GE management. The definition of GE is accepted by 
wording, proposed by Taiwan Geological Survey (What is…, 2014), initially having been formulated 
by E.M. Sergeev (Sergeev, 1970). The basis of infogeological knowledge (primarily the geological 
environment, as well as other geospheres) is the most general formula: the formation-material system 
of the Earth’s functioning (FMSEF). This formula is very abstract, virtual, but it provides a unified 
basis for the designation of all subsequent theoretical positions. 

We explain the content of the formula. The definition “formation” reflects the hierarchical and 
structural essence of all formations of the earth’s crust and, apparently, of all other deep geospheres, 
emphasizing the role of formation analysis as the main methodological and methodical tool. The 
definition “material” represents the rock-mineral and geochemical composition, the phase state of 
these formations (i.e. with static aspects, taking into account retrospective ones). The concept of 
“functioning” means the display of all changes (processes, phenomena, etc.) that occur in the system 
under consideration. 

A diagram of the directions of GE handling is demonstrated (Figure 1) (Khrushchov et al., 
2019a,b). 

It is proposed to use the methodology of the frame organization of the GE (and other geospheres) 
as a methodological tool for structuring the GE for information modeling (Table 1). 

An infogeoframe (hereinafter – IGF) is a geoinformational structural-material prognostic-
retrospective-static reflection (image) of a certain class of geological objects or a specific geological 
object that can be used for cognition or targeted research and (or) carrying out actions for GE 
management. 

As a preliminary step, the designation of the three most common types of infogeoframes is 
proposed: according to geological and genetic definitions; dialectic determinism; by a purpose. In the 
first type two groups of geological systems (and objects) are considered – natural (two subgroups – 
sedimentary cover and crystalline basement with other “crystalline” formations of endogenous and 
metamorphic origin) and technogenic (technogenic-geological) ones. Basing on the level of 
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determinism two groups are distinguished – abstract and specific (concrete). By a purpose, two groups 
are also singled out – cognitive and target. Target are allocated by the directions of GE management. 

 

 
Figure 1 The management of geological environment 

 
Table 1 Hierarchic diagram of frame organization of the Earth crust 
The principles of formation-tectonic structuring are taken as the basis 

Hierarchical 
rank 

Objects of frame organization 

Earth crust 

Complexes of 
megaframes 

Continental 
crust 

Sedimentary  
cover 
Granite layer 
Basalt layer 

Oceanic crust 

Sedimentary 
cover 
 
Basalt layer 

Complexes of 
mesoframes 

Structural and formation sets of superordinate tectonic structures of the 
Earth's crust (platforms, orogens, aulacogens, etc.) 

Regional 
complexes of 
infogeoframes 

Structural and formation sets of geological regions* 
Hierarchical levels of infogeoframes as structural-formation sets:  
 
regional                                  main working tool 
zonal                                    for ISRDGEM 
local and sublocal 

* Geological region – it is a basic unit of Earth crust geostructural territorial zoning, it is also an 
organizational-territorial unit for geological mapping and other state geological R&D 

 
Goals, objectives, objectivity, content and expected results for the above types and groups of IGF 

are indicated (Table 2). 
In order to further systematize the infogeological modeling, the introducing of the concept of an 

“infogeological formula (code)” is proposed, which reflects in a concise form the essence of the 
object (frame) of the study (examples are given for the main directions of GE management). 

The theoretical principles are consistent with the authors target methodological and methodical 
apparatus – the predictive-reconstructive geological-information complex for GE management 
modeling, and the methodical complex of information support for R&D on GE treatment: the 
predictive-paleoreconstructive retrospective-static model and integrated ecological-geological model 
(Khrushchov et al., 2017). 
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Table 2 Categories of the determination level of infogeoframes 

Abstract Specific 

OBJECTIVES, OBJECTIVITY, ATTRIBUTE 
OBJECTIVES: Providing an a priori 
knowledge base for the class of objects. For 
solving specific cognitive tasks and 
constructing specific infogeoframes of the 
intended geological objects. 

OBJECTIVES: Construction of specific 
infogeoframes of intended geological objects, 
target modeling for ISRDGEM (in areas of 
handling the geological environment) 

OBJECTIVITY: classes of geological objects OBJECTIVITY: specific geological objects 
ATTRIBUTE: group features of classes of 
geological objects:  
Structural-lithological, genetic and other 
characteristics; functional properties (indicated 
in the directions of GE management). 

ATTRIBUTE: individual features (properties – 
functional and general, connected with the 
previous ones directly or indirectly). The sets 
of features differ by the directions of 
geological environment management. 

INFOGEOFRAME CONTENT 
Abstract 

Complexes of structural-material, genetic and 
other characteristics, including the functional 
properties of the geological environment 

Specific 
Specialized complexes of functional 
characteristics of the geological environment, 
indicated for various directions of geological 
environment management with reference to its 
general structural and material characteristics 

EXPECTED RESULTS 
Abstract infogeoframes 

Obtaining theoretical infogeoframes (models 
of classes of geological objects intended for 
cognitive purposes and a priori substantiation 
of specific infogeoframes 

Specific infogeoframes 
Development of specific infogeoframes 
(models) designed for information support of 
geological work on the development of 
intended prospective geological objects 

 
On the basis of the considered theoretical provisions of the ISRDGEM, methodological principles 

of information support are developed for individual areas of GE management (oil and gas geology, 
the treatment of territories of radioactive contamination, placer deposits, degraded territories of salt 
branch enterprises, etc.). 

 
Examples of infogeological modeling for objects of different directions of GE management. 
Examples of the development of information models with varying degrees of maintaining of 
infogeological techniques and technologies implementing in various areas of GE management are 
provided: oil and gas geology; forecasting and development of placers (heavy minerals, cassiterite, 
amber); territories of degrading GE in the areas of activity of the salt industry management; territories 
of radioactive contamination treatment; handling the territories of landfills for household waste and 
near-surface storage of toxic wastes, etc. 

 
Conclusion. The main provisions of the ISRDGEM theory are presented – the formulation of the 
concept of infogeology as an independent direction of geoinformatics, the presentation of the general 
theoretical scheme of ISRDGEM, the designation of the main directions of ISRDGEM and the 
concept of frame organization of GE as a methodological apparatus for its structuring and subsequent 
modeling operations, demonstration of the implementation of theoretical developments on specific 
geological objects. Examples of implementation of information models for oil and gas deposits, 
placers of heavy minerals, amber, cassiterite development, and for other fields of geological activity 
are given. 
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The further development of the ISRDGEM theory is supposed in the following directions: 
improvement of the systematics of the frame organization of the GE; development of a system of 
infogeological formulas (codes) for main directions of GE management; improvement of the 
methodological and methodical complex of prognostic-paleoreconstructive retrospective-static 
modeling and complex ecological-geological modeling and expanding the list of objects of its use in 
the directions of GE management; introduction of theoretical developments in the practice of 
geological works. The expected result of the introduction of theoretical developments by ISRDGEM 
is the optimization of national geological activity, increasing the effectiveness of the main types of 
works aimed at the use and protection of Earth interior. 
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