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Abstract: The object of the research is environmental monitoring, which allows to present the current
situation about the environment. The monitoring program aims to gather information for the decision-
making process. This article describes environmental monitoring and highlights its main goals and
objectives. This article describes the properties of the environmental monitoring object. The main
components of environmental monitoring are also considered here. The database and analytical data-
processing tools are main components of environmental monitoring. In addition, this article considers the
structure of environmental monitoring. Next, environmental monitoring functions were considered. This
article also provided a classification of monitoring systems. One problem is the development of the most
appropriate algorithm for implementing environmental monitoring. The article is devoted to the
development of software modules of environmental information systems that perform geographic and
environmental data processing. There are software modules designed for centralized operation of data (data
entry, editing, deleting, etc.), the conceptual types of GIS, the goals and functions of environmental
monitoring, and these are taken into account in the existing system. The monitoring system should also have
a good search tool, which is also described in this article. The search tool is described using SQL and Delphi.
The research used decision-making methods. This article describes the stages of development of an
environmental monitoring program. The research identified the inputs and outputs of the environmental
monitoring programme, as well as its objects and the relationship between them. The results obtained in the
future will be useful for improving the decision-making of authorized persons.

Keywords: environmental information systems, geographic and environmental data processing,
environmental monitoring, geographic information systems (GIS)

Introduction

The monitoring program is focused on solving a specific problem and decisions are made based on
the information obtained. The main task of the monitoring program is to collect detailed and reliable
information on the environmental state of the object under investigation. The appropriate decision-making
process is going from top to bottom. The initial information is integrated as it moves from the bottom level
to the top and enters the top phase in a generalized form. These decisions become more concrete as they
move from top to bottom [1]. The goals and objectives of the monitoring program are divided into the
following areas:

1) collection of information related to the problem;
2) description of information on various monitoring areas;
3) selection of alternative solutions aimed at improving the situation or achieving the goal [2].

The next step defines the parameters and priorities of the monitored object. The object here refers to
areas subjected to various anthropogenic impacts. For example, if the purpose of the monitoring program is
related to the environmental condition of the sea (or object), then the selection of the impact site will be
determined by the access routes or natural streams of any enterprise. No, if the problem characterizes the
general state of the environment in the contaminated areas (district, city, etc.), then the environment, water,
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land, etc. will be prioritized for monitoring. can be removed. After the control parameters are selected, the
locations, numbers, and coordinates of the sampling points are determined. By selecting methods of analysis
and equipment (ph-meters, chromotograph, gas analyzer, etc.), environmental factors are identified using
visual methods. Appropriate measuring devices can be used at this stage [3, 4].

One of the main components of environmental monitoring is sampling points. To this end, special
sampling stations are being established at observation points. After sampling, laboratory tests are performed
to determine its physical, physical-chemical and ecotoxicological parameters [5]. Documentation of the
results is entrusted to the monitoring person. After the monitoring, an authorized person shall draw up an
appropriate act. After the ingredients are analyzed, the preliminary results are compared with the results
obtained and placed in the log of the laboratory. The results are being interpreted to ensure long-term
retention of the analyzes. Interpretation — forms a description of objects or situations according to the
observed data. At the same time, they are explained by describing the monitoring situation [6]. Regular
relationships between the properties of the objects are detected and these laws are used to reveal new
information. Based on the discovery of irregular relationships between the characteristics, the correct results
are realized. There is a great need for modern data technology, because manual data analysis presents a
number of difficulties to classify results (data) over the years. Information system are used for this purpose,
and the results of monitoring and data from their analysis are posted on the database [7].

The concept of a database that is the basis of information technology is one of the important areas of
scientific and technical development. Widespread use of GIS (geographic information systems) technologies
is also currently being used in environmental monitoring [8].

Recently, the environmental impact assessment has been designed to automate analyzes of
environmental monitoring tools, and present complex and multifunctional aspects. Environmental
information systems have the potential to expose environmental problems from large and small distances,
to monitoring environmental quality, to accurately identify the source of environmental problems and to
make predictions of development. Remote sensing technologies, satellites and even mobile phones help
ecologists to monitor and manage the environment, reduce emissions and increase energy efficiency. The
creation of such systems is based on a combination of complex data and knowledge that can be difficult to
organize [9].

The relevance of research is based on the need to determine the level of environmental pollution.
Thus, the object the research has chosen environmental monitoring to allow the collection of the necessary
data. The aim of the research is to develop an environmental monitoring program. To do this, define the main
environmental objects and the relationships between them, the input and output data used in the system.

Methods

Environmental monitoring is a hierarchical structure, complex observation method, and is a system
for assessing and predicting changes in the environment as a result of anthropogenic effects of the ecosystem.
As it turns out, the environmental monitoring system incorporates information (monitoring) and
management components. There is a direct and opposite information communication between the elements
of the system. Such information relationships improve the overall management process and simplify the
decision-making process to address the overall situation [10].

Environmental monitoring system:

— Information on the state of the environment.

— Observation and information on the causes of the event.

— It should collect, systematize and analyze the information on the implementation of the objectives
based on permissible normative data.

— Management is organized for adaptive management of monitoring activities. With the management
function, the environmental system interprets the current situation, predicts the future, diagnoses the causes
of the problem, forms a plan to address them, and monitors the implementation of the plan.
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To determine the goals and objectives of environmental monitoring of the Caspian Sea, it is necessary
to eliminate serious environmental problems arising during economic activity and minimize their negative
impact on the environment. For this purpose the following steps are being implemented:

— Conducting monitoring studies for the rational use, restoration, protection and conservation of
natural resources of the Caspian Sea, ensuring environmental safety in this area, and conservation of
biodiversity;

— Defining environmental criteria for the protection of the water environment and the use of natural
resources to ensure the right of the population to live in a normal environmental environment;

— Monitoring and forecasting of environmentally sound impacts on the use of natural resources.

Depending on the nature of the problem to be solved, the type of environment, sources and factors
influencing the environment, monitoring systems are classified as shown in the following Table 1.

Table 1. General classification of monitoring systems

Impact sources monitoring Impact sources monitoring
Impact sources Impact sources
Impact factor monitoring
Impact factors

Impact factor monitoring
Impact factors

Physical | Biological ‘ Chemistry
Monitoring of the biosphere Monitoring of the biosphere environment
environment Environment
Environment Atmosphere ’ The ocean ‘ Rivers, lakes, groundwater

Based on the results of the functional composition of the monitoring of the marine ecological
condition and methodological analysis of observations, the objectives within the defined function are
achieved. The prediction of the functional state of the system is determined by the experts on the
prerequisites, and the evaluation procedure for the purpose of the function is performed. The task under this
procedure is to analyze the general functions affecting the system, and to formulate unique and alternative
solutions.

A number of standard methods for environmental assessment have been developed. These methods allow
for the right formation of decision-making by professionals based on collective experience. The assessment
tools currently used include checklists, matrices, networks, measuring devices, geographic information and
expert systems.

Results and Discussion

One of the key issues in information systems is the efficient search of data in the database. The system
explored user requirements to implement a search engine for fuzzy queries and took into account requests
made by them. In order to meet the needs of different users, the system has developed various queries and
suitable search methods for processing these requests. The search methods proposed for the processing of
queries are implemented in accordance with the requirements of individual users. Processing of queries is
done using SQL and filtering procedures in Delphi environment. The use of logical and computational
operations here allows you to perform complex structured queries and increase the completeness and
accuracy of information retrieval.

The system is primarily regulated, that is, its frequency and content are predefined, requests are
processed. The search for information is conducted according to certain criteria. Examples of such criteria
include zone name, object name, output name, sample history, type of object. To make it easier to answer
these queries, users are provided with structured lists, tables, and diagrams. The results are obtained using
the interactive interface in the interactive mode. Below are the functions of some surveys, their
implementation algorithms, and fragments from the results of the surveys.
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In the system, the search for the fuzzy query is performed based on the algorithm shown in Fig. 1.
According to this algorithm, complete information about what types of ingredients are discharged into the

sea at specific facilities and the qualitative and quantitative characteristics of these ingredients can be
obtained in tables, histograms and reports.
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Figure 1. Algorithm of information retrieval system: a — Part 1;  — Part 2; ¢ — Part 3

The SELECT procedure uses WHERE instructions to select not all entries but only those that meet
certain conditions. Consider the following filtering inquiries:

SELECT Thickness, Solid, Thickness

FROM «Zona.DB» Zone, «Object.DB» Object, «Chixish.DB» Chikish, «Iller.DB» Iller,
«Numune.DB» Numune, «Solids.DB»

WHERE (Zona.Z_ad = 'Baku-Absheron')

and (Object.Ob_ad = 'Sand Island Node')

and (Chixish.Ch_ad = 'well 1851")

and (Iller.Num_il = 2018)

and (Numune.Num_test = 11.02.2020).

Using this kind of survey, the Baku-Absheron zone selects the «Sand Island OGPI» and the «1851
well» into the facility. According to the selected speech, dated 11.02.2020, the tables are linked through the
keywords, and the contents of the table are displayed on the screen. In the course of the survey, the prices of
the search fields can be entered by the user from the ready lists and keyboards. To complete the algorithm,
the Zone->Object->Output->Sample->Injection Chain is executed using a procedure that generates a request
and generates a request. Thus, by using the search mode to respond to any query, the user will be able to get
the required queries.
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Conclusion

Based on information analysis of the subject area, a geographical database structure has been established,
and a database has been established based on documents collected for environmental monitoring.
Considered the development of an environmental monitoring system with the help of GIS based on the
proposed models, information retrieval methods and algorithms for data description. The results obtained
in the future will be useful for improving the quality of environmental monitoring.
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