
INFORMATION SYSTEM CONTROL AND MONITORING 

OF LAND ON THE COAL COMPANY 

Chief Specialist Natalya Mikhaylova1 
Specialist Victoria Tiulkina2 
1, 2 Company JSC «SUEK», Russia 

ABSTRACT 

The development of coal pits requires the availability of land resources 
necessary for both coal mining and construction of the field's infrastructure. The 
land plots are geographically distant from each other, have different characteristics 
with terms of use. The absence of uniform information and cartographic space of 
land resources of the coal mining company leads to an increase in the share of the 
subjectivity of decisions, increases the risks of financial losses of the company. In 
order to optimize financial flows and support decision-making in land use, SUEK 
has developed and implemented a system of information and analytical complex of 
land resources (hereinafter  the System). The system allows to collect at the same 
time information about land resources in all regions of the company's presence, to 
carry out its comprehensive analysis, as well as display objects on the map and in 
3D. Simultaneously with the land resources, the system allows to collect and display 
information about license areas and real estate objects. The system is simple and 
intuitive, does not require special resources. Together with the company's data on 
the earth, the system allows displaying data from external resources from 
GOOGLE satellites, public maps. 

Keywords: coal mining, the broken lands, information system, management of 
land resources, maps. 

INTRODUCTION 

The development of coal pits requires the availability of land plots necessary 
for both coal mining and construction of the field's infrastructure (Fig.1). The 
Company for manufacturing operations in open coal mining use on more than 3000 
total land area of 31 thousand hectares. Coal mining work is carried out on forest 
lands, settlements, lands for industrial use. The distribution of land by land category 
is shown in figure 1. 

Coal mining in the company, and as a consequence, registration of land plots, 
are carried out in the Kemerovo region, the Republic of Buryatia, Chita region, 
Krasnoyarsk region, the Republic of Khakassia, Primorsky Krai, Vladivostok. The 
technology of development of the coal deposit provides for its gradual development. 
For the purpose of stage-by-stage development it is required to use not all lands at 
once, and also step-by-step. That is, part of the land used in the development. 
Further, in the absence of technological needs, these lands are recultivated [1], [2], 
[3]. At the same time, the rights to new lands necessary for further coal mining are 
being formalized. That is, when coal is extracted, there is a "movement" of land 



 
plots some are eliminated due to the lack of need for them, new ones are issued 
for production.

 

Fig.1  Land category  

Management of a large array of geographically distributed data having different 
characteristics and being in "motion" is impossible without special software and 
hardware. 

The software and hardware must provide: 

- systematization of data; 
-data analysis, 
- automatic creation of reports, 
- the construction of cartograms, 
- visualization of current map data; 
- connection of cartographic data with the relevant information in the database 

of the land and property complex; 
- secure access to the processed information; 
- minimize the financial cost of hardware and communication equipment. 

METHODS OF RESEARCH 

In Company since 2013 operates information and analytical system "Land and 
property complex "SUEK". The information and analytical system was developed 
together with JSC "KB Panorama», Russia. It consists of the following functional 
modules: 

module of alphanumeric information on land and property assets; 

the storage module, and visualization of spatial data (cartographic unit); 

- reference module; 



 

- module converting and integrating data;

- analytical module; 

-  reporting module; 

-  module archival storage; 

-  print data; 

- access control module; 

- module for publishing cartographic and statistical information on the WEB. 

 

The system consists of two parts  server and client. The server part is a 
database in MS SQL Server format. The server part functions constantly. The client 
part is a set of executable files that have access to the MS SQL Server database and 
the spatial database. Spatial databases are a file storage in the GIS format 
"Panorama", which is accessed using the GIS kernel. The spatial data management 
interface allows you to query and change the description of individual objects or a 
set of objects selected by a given criterion, display maps with a change in scale, 
data composition and presentation form. The system provides the following scale 
series of vector maps  1 : 500 000, 1 : 200 000, 1 : 100 000, 1 : 25 000, 1 : 5 000, 1 
: 2 000, 1 :000, 1 : 500 [4].  

 

The cartographic component of information resources involves the use of the 
following graphic material: 

- a general map (maps), 

- topographic map, 

- cadastral plan, 

- materials of geological mapping, 

- aerospace materials and remote sensing data, 

- thematic maps and charts. 

 

 

 

 

 

 

 

 



 
The system allows you to work with cartographic material of any format

(Fig.2).

 

Fig.2. Cartographic material of any format 

The system operates using terminal server technology and a thin client from 
Citrix. Citrix XenApp, allow you to execute server and client parts of applications 
on servers installed in the data center of SUEK, at the same time transfer to the user 
only the display screen. Providing access to data using Citrix technology increases 
the level of protection and reduces the load on the LAN, which allows secure access 
to the System from any device (including tablets, PDAs and communicators) at low 
speed Internet connection. 

The statistical  of the System is a WEB application that functions under the 
control of the Microsoft Internet Information Services WEB server and provides 
access to statistical information from the database of the system using a standard 
WEB browser [5]. 

The system software architecture is shown in Fig.3. 

The system contains the following types of accounting objects: 

mining company; 
production unit; 
license area; 
mining lease; 
land plot; 
estate object. 
For these objects of accounting their cartographic display is provided. - 

thematic maps and charts. 

 



 

 

Fig.3 The system software architecture 

 

 

 

 

 



 
RESULTS 

4-5. 

 

Fig.4. The attributive part of the system 

 

Fig.5. The attributive and map parts of the system 

The system provides analytical and cartographic information about land 
resources. Figures 6-7 show different reports of lands. 



 

 

Fig.6. Report on the current date on land payments 

 

 

Fig.7. Report on land plots by type of law 

 

 

 

 



 
Figure 8 shows the data of System in 3D format.

 

Fig.8. 3D format 

 

Fig.9. Visualization of objects in conjunction with external WEB-portals 

In addition, to visual representation of data, the system allows to generate 
reports in Microsoft programs  for example, Excel. 



 

CONCLUSION 

The data used in the system should follow common goals, first of all, with 
regard to completeness reliability, integrity, unification of storage and access rules. 
The initial data for the system are such data as: spatial data, raster cartographic 
materials, atribute data of objects, import data, electronic copies of the permit 
documentations, service data, used in the functionality of the system, a library of 
law, accompanying documentation, metadata. The system allows you to work with 
cartographic material of any format. 

The solution algorithm implemented in the system allows users to work 
simultaneously in different regions of the Company's presence. All information is 
collected in a single center of processing and analysis - in the head office of the 
Company. 

The cartographic display of objects of accounting and their spatial location is 
provided for the following types of objects of accounting: 

- license area; 
- mining lease; 
- land plot; 
- real estate object. 

In the spatial database for each enterprise of the Company the corresponding 
sets of spatial objects which contain spatial characteristics for one type of object of 
accounting are conducted. All feature sets use a single coordinate system 

The system of land and property complex allows to significantly improve the 
efficiency of asset management of the company in terms of land management due 
to:  

- systematization of information flows,  
- operational data analysis, 
- forecast of the situation, 
- monitoring of changes in the legal framework, 
- visual representation of spatial data, including 3D. 

ABBREVIATIONS AND ACRONYMS 

BD  database; 

IAS LPC - information and analytical system «land and property complex of 
«SUEK»; 

external data-data integrated into IAS LPC from other information systems; 

spatial objects  means a mathematical representation (model) of a set of points 
on the earth's surface, set in accordance with some real or imaginary object, or a 
phenomenon that has a set of properties reflected in the attribute geographic 
information. A feature consists of two parts: a geometric part and an attribute part; 



 
spatial data (geographical data, GEODATA) is data about spatial objects. 

Spatial data form the basis of information support of geographic information 
systems. 
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