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ABSTRACT: 

The purpose of this article is 

controlling as well as monitoring the 

changes in the parameters of water bodies 

using geographic information systems with 

the use of space scanning and / or aerial 

photography. The usage of unmanned 

aerial vehicles (UAVs) when shooting 

allows you to specify the situation in the 

problem area. 

  Moreover, determine the pollution, 

the distribution of polluting agents in the 

space and time; determine the rate of 

occurrence of negative processes, solve the 

problems of comparability of the results of 

analyzes carried out by different methods; 

provide interested users with the 

information necessary for decision-making 

(operational and prospective) at various 

administrative levels. 

KEYWORDS: Geographic Information 

Systems (GIS), monitoring, aerial 

photography, unmanned aerial vehicle 
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INTRODUCTION: 

The deterioration of the ecological state 

of water bodies leads not only to their 

degradation, but also to problems of their 

water management. This happens against the 

background of a reduction in the network of 

observations in the state monitoring system, 

and weakening control over the impact of 

anthropogenic activities on water bodies [1]. 

Currently, issues related to identifying sources 

of negative impact, monitoring ongoing 

processes, both in the water bodies themselves 

and within their water protection territories, 

are relevant. The right solution of these issues, 

by restoring the network of observation 
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stations, seems to be insufficient, and even not 

possible. This is due to the nature and a 

number of consequences of anthropogenic 

influence: 

• The number of sources of negative impact 

and their diversity has increased and continues 

to increase; 

• The combined influence of several factors 

that worsen water quality is another serious 

cause of danger to water bodies, difficult to 

detect and develop protection methods.The 

influence of numerous negative factors, due to 

the actions of the laws of “Emergence” and 

“Bowlich” (Reimers, 1990), even with a 

subthreshold level of their impact on the 

system, can cause a qualitatively new negative 

effect; 

• The role of causal relationships has increased. 

The latter leads to the fact that the 

consequences, caused earlier by any cause, or 

their combination, develop into causes.For 

instance, river pollution was initially observed 

in the connection of the influx of pollution from  

thewastewater (reason). This has led to the 

contamination of soil in the bottom stratum 

(consequence) and, at present, secondary 

pollution plays (has grown into the cause) a 

significant role in river pollution. Thus, bottom 

sediments became a source of pollution [2-4] 

 

BODY PARAGRAPH: 

In conditions when the interconnections 

and interdependencies in the techno-natural 

system are complicated, it is impossible to 

control in simple ways. The development of 

diverse structures and methods are required. 

This fully applies to monitoring, the basic 

requirements for which can be formulated as 

follows. 

 For the controlling the state of water 

bodies and justifying the parameters, initially it 

involves working with cartographic 

information and with attribute data about 

objects on the map.To solve such problems, 

geoformation systems are widely used 

throughout the world [5].To solve such a 

number of problems, it is advisable to consider 

GIS as a meanof storing and processing 

information in a number of areas of knowledge 

(cartography, hydrology, geology, ecology, 

economics, etc.). 

The main advantage of geographic information 

systems is the ability to perform spatial 

analysis, i.e. conducting a series of operations 

on geo-data to obtain the information required 

for management decisions. 

The constancy of controlling and 

coveraging of large areas through the use of 

stationary monitoring stations. The constancy 

of controlling and monitoring of large areas 

with the help of GIS can be achieved using 

space scanning and / or aerial photography. 

High-resolution space and aerial photographs 

make it possible to get a general idea of the 

condition of the object and identify possible 

problem areas, for example: flood conditions, 

the condition of territories, transfer of runoff, 

fire hazard, filling reservoirs, etc.).The use of 

unmanned aerial vehicles (UAVs), when 

shooting from low altitudes, allows you to 

specify the situation in the problem area by 

obtaining additional source data. Analysis of 

the information obtained will justify the 

decisions taken. [6] 

The efficiency and reliability, against the 

background of relative simplicity and reduction 

of labor intensity, is achieved using multilevel 

control (space control "aero" ground), with 

partial duplication of information and sufficient 

frequency for practice. In accordance with the 

general principle of systemic research “from 

general to particular”, problem zones are 

localized, on which specific detailed studies are 

carried out. 

Thus, the development of monitoring 

using data obtained with the help of GIS is 

proposed on the basis of continuous 

monitoring of changes in water bodies and 
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near water bodies using modern technical 

means of automation. Development of methods 

for predicting and assessing the state of objects 

suitable for different levels of monitoring, 

taking into account the feedback that is carried 

out by periodically monitoring the actual state 

[7] 

 
Picture1. Scheme for tracking changes in water 

bodies 

The monitoring scheme using GIS is as 

follows: A. Reconnaissance control - analysis of 

the general condition of water and land objects, 

with the simultaneous application of various 

methods: aerospace surveys, ground visual and 

instrumental surveys, biotesting and 

calculation methods. The goal is to assess the 

actual situation and the effects of 

anthropogenic activities over the past period, 

to evaluate the emerging trends in the state of 

the system and to clarify the relationship 

between the parameters determined by 

different methods.This control provides a 

“reference” binding to specific conditions (this 

type of control can be carried out 1 time in 

several years, once a year or period of the year, 

depending on needs). B. Constant monitoring 

of the situation (at least 1 time in 10 days) 

allows you to identify problem areas by 

analyzing ongoing changes and deviations from 

natural processes. A stationary network of 

observations, aerospace scanning methods are 

used with forecasting the situation by 

calculation methods [8]. 

 
Figure2. The use of GIS for methods of 

monitoring different levels of pollution. 

C. A one-time examination (as necessary) - 

observations in problem areas, hazardous foci 

through the use of high-resolution means to 

obtain parameters that specify the situation. 

D. Prediction of the situation on a permanent 

model of the water system. This allows you to 

use the information obtained to identify 

problem areas in which unacceptable 

deviations from the norm may occur. 

The main idea of conducting monitoring 

studies is to form a block structure based on 

multi-level division of the territory using a set 

of tools. Modularity means the allocation of 

objects that are being monitored (water 

column, bottom soil, coastline, coastal territory, 

etc.). In each block, the whole complex of 

necessary observations is carried out. The data 

obtained for different blocks should be 

comparable with each other. Each unit uses the 

latest technical automation equipment 

(aircraft, ground-based observations and 

calculation methods) [9]. 

Multilevel is associated with the need to 

cover the entire territory of the investigated 

object and is built according to the scheme: 

from the general situation of a large-scale 

territory to detail, with partial duplication 

(clarification) of information. 

 This scheme using GIS allows you to 

obtain the necessary data for any object as a 

whole and its individual section, fill in the 

series of observations (for example, in the case 
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of loss of some data or missed observations), 

control the entire territory and obtain data that 

are spatially temporally comparable [8] 

Monitoring is carried out at water 

bodies including their coastal territories, in the 

first place - coasts and water protection zones, 

water management systems and structures. 

The number of observation targets and their 

placement is determined by the principles of 

“Reasonable Sufficiency”, “Efficiency”, 

“Manageability” and “Feedback” (Reamers, 

1990). This ensures the satisfaction of needs 

for the implementation of business tasks (the 

need for hydrological, hydro chemical, hydro 

biological information). 

To conduct continuous monitoring of 

water bodies using GIS, it is necessary to install 

targets. The placement of control targets is 

based on the analysis of: natural environmental 

conditions; nature and intensity of 

anthropogenic impact; economic and 

environmental significance of the facilities. In 

this regard, the following monitoring zones are 

distinguished. 

1. The zone of direct impact - areas of intensive 

channeling processes, the reformation of 

coastal territories, river estuaries and their 

individual sections, waterworks, places of 

wastewater discharges, flow of sewage, etc. 

2. Zone of transit sections - control of water 

pollution in areas adjacent to zones of direct 

influence and falling under indirect 

influence. In these areas, the transformation 

and spread of pollution are monitored. 

3. Background zones - outside areas of direct 

and indirect anthropogenic impact (for 

example, the upper reaches of rivers). [9] 

Observations in these areas should allow the 

following information to be obtained: Identify 

the effects of anthropogenic impact 

(concentrated and dispersed, direct and 

indirect) and changes in the environment. In 

this case, observations are necessary in the 

sources of impact, in the sections above and 

below the places of their influence on the river. 

Analyze the data, evaluate and forecast 

changes in the state of the environment as a 

whole and its individual components. In this 

case, there is a need to obtain information 

about the natural (background) state of water 

bodies and their condition, taking into account 

the impact. 

Observation shutters are installed in places 

(Fig. 3): lack of direct and indirect 

anthropogenic influence (or indirect influence 

is insignificant) - background targets; about the 

manifestation of processes of natural or 

anthropogenic origin (landslides, mudflows, 

flooding, erosion, etc.); on regulated water use 

planning.To develop an optimal control system 

based on minimizing the anthropogenic impact 

on the environment [9]. 

 
Picture3. An example of the appointment of 

targets for monitoring observations 

1-1 - background target; 2-2 - 

hydrostatic target; 3-3 - the mouth of a large 

tributary; 4-4 - at the border of administrative 

entities or state divisions; 5-5 - estuary 

 

 

RESULTS: 

The obtained data should allow the 

formation of long-term series of controlled 

parameters of water bodies. In this case, the 

use of calculation methods is taken into 

account (especially for areas that are not 

constantly monitored by observations), 

including analogy methods against the 

background of zoning of the territory. Zoning is 
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carried out, for example, on the basis of 

typification of the main parameters 

(hydrological, hydrochemical) and conditions 

for the formation of water bodies. [10] 

The scale of monitoring research using 

GIS is divided into levels, in accordance with 

the principle of "Hierarchy": 

• Global is carried out on the basis of 

international cooperation (necessary, for 

example, for monitoring transboundary water 

bodies); 

• National is carried out within the country and 

its large hinterland, basins of large and unique 

water bodies, water management systems of 

national importance; 

• Regional is carried out within the river 

basins, intensively developed areas (for 

example, megacities); 

• Local includes monitoring changes in the 

quality of the environment within the 

waterworks, a section of the water body; 

• Impact is carried out within a particularly 

dangerous source. [10] 

 

CONCLUSIONS: 

Thus, each level of research with the 

help of GIS involves the control and monitoring 

of changes in the corresponding environmental 

parameters using space scanning and aerial 

photography. 

As well as the use of unmanned aerial 

vehicles (UAVs), when shooting, it allows you 

to specify the situation in the problem area, 

which should allow you to: determine the 

pollution of various environments, the 

distribution of polluting agents in space and 

time; determine the rate of occurrence of 

negative processes, including the magnitude 

and speed of the spread of pollutant flows, 

possible ways of their transformation; solve 

the problems of comparability of the results of 

analyzes carried out by different methods; 

provide interested users with the information 

necessary for decision-making (operational 

and prospective) at various administrative 

levels. 

 

REFERENCES: 

1) V.V. Shabanova. M .: Kolos«Integrated use of 

water resources and nature conservation»: 

a Textbook; Ed., 1994.S. 316 

2) V.V. Shabanova. M .: Kolos«Integrated use of 

water resources and nature conservation»: 

a Textbook; Ed., 1994.S. 316. 

3) Recommendations on the use of aerospace 

information in the study of the channel 

process. GGI. Approved by the 

Methodological Commission of the State 

Hydrological Institute for Instruments and 

Methods for Obtaining and Processing 

Hydrological Information (November 22, 

1984) L .: GIDROMETEOIZDAT, 1985: Resp. 

Ed .: Cand. geo sciences V.F. Usachev. 

4) Recommendations on the use of aerospace 

information in the study of the channel 

process. GGI. Approved by the 

Methodological Commission of the State 

Hydrological Institute for Instruments and 

Methods for Obtaining and Processing 

Hydrological Information (November 22, 

1984) L .: GIDROMETEOIZDAT, 1985: Resp. 

Ed .: Cand. geo sciences V.F. Usachev 

5) SP 11-103-97 Code of practice "Engineering 

and hydrometeorological surveys for 

construction." Date of introduction: 1997-

08-15. 

6) United Nations Environment Program 

Regional Office for Europe. Ministry of 

Natural Resources of the Russian 

Federation. Swiss Environmental 

Protection Agency «Transboundary water 

cooperation in the newly independent 

states. United Nations Economic 

Commission for Europe "Ecoterra". 

Moscow-Geneva, 2003. 60 p. 

7) Khrisanov N.I., Osipov G.K. «Management of 

eutrophication of water bodies.»St. 

Petersburg: Gidrometeoizdat, 1993.S. 276. 



NOVATEUR PUBLICATIONS  

JournalNX- A Multidisciplinary Peer Reviewed Journal  

   ISSN No: 2581 - 4230 

VOLUME 6, ISSUE 10, Oct. -2020 

336 | P a g e  
 

8) Shabanov V.V., Markin V.N. «Ecological and 

water management assessment of water 

bodies». M .: MGUP, 2009.S. 154. 

9) Shabanov V.V., Markin V.N. «A method for 

assessing the quality of water and the state 

of aquatic ecosystems in KIWR schemes 

Moscow. state un-t environmental 

management». Dep. AT VINITI November 6, 

2007. Moscow, 2007.S. 81. 

10) Shabanov V.V., Markin V.N. «Monitoring of 

water bodies in modern conditions.» RGAU- 

Moscow Agricultural Academy named after 

K.A. Timiryazev. 2015. 151. 

11) Kabildjanov A.S., Bozorov E.O. Mathematical 

modeling of the process of electropulse 

treatment of plants.Article. Modern 

scientific research: current issues, 

achievements and innovations: a collection 

of articles of the VII International Scientific 

and Practical Conference. - Penza: 

International Center for Scientific 

Cooperation «Science and Education». - 

2019. - p. 64-68. 

12) Abdjabborov A.A., OkhunboboevCh.Z. 

Algorithmization of the parametric 

optimization problem under conditions of 

goal uncertainty.Traditional XV - Young 

Scientists, Masters and Talented Students' 

Scientifically-Practical Conference 

Collection on «Modern Problems of Rural 

and Water Industry». Section II.TIMI. 

Tashkent. 2016.- pp. 192-195. 

13) Kabildjanov A.S., Okhunboboeva Ch.Z., 

Avazbaev A.A. Methods of choosing the 

optimal values of the parameters of land-

reclamation technology in a multi-criteria 

environment. - Journal «Bulletin of Agrarian 

Science of Uzbekistan», Tashkent, No. 4, 

2017. P. 98-105. 

14) ShcherbinaYu.A. Technical means of 

automation and control. M. 2002. 

15) Stegmueller W.Level Technology. 

Introduction to  the  productlines  and their  

physical  principles. Peppperl+FuchsKolleg 

GmbH, Mannheim, 1998. 16. Handbook for  

the  training  pack  SENSORIC  SP1.  

Pepperl+FuchsKolleg GmbH, Mannheim, 

1995. 

16) A.S.Kabildjanov, Ch.Z.Okhunboboeva 

Synthesis of optimization models of 

multidemensionalobjectsin conditions of 

inhomogeneity of statistics experimental 

data. Scientific an technical journal. 

Sustainable Agreculture. №1.(1).2018. 

17) I.X.Siddikov, D.B.Yadgarova, 

Ch.Z.Okhunboboyeva. Adaptive 

identification of a neuronet system for 

controlling nonlinear dynamic objects. 

International Scientific and Practical 

Conference on "Problems of Increasing 

Energy Efficiency in Agro Industrial 

Complexes". 2018 November 28. 3rd 

affiliate. 641-646 pp. 

18) Ch.Z.Okhunboboeva. Definition of a fuzzy 

set.International Scientific and Practical 

Conference on "Problems of Increasing 

Energy Efficiency in Agro Industrial 

Complexes". 2018 November 28. 3rd 

affiliate. 793-797pp. 

19) Ch.Okhunboboyeva, G.U.Muzaffarova. 

Scheme of automation of water distribution 

in irrigation canals. Traditional XVII - Young 

scientists, masters and gifted students' 

scientific-practical conference on "Modern 

Problems of Agriculture and Water 

Management". 2018 April 12-13. 165-167 

pp. 

20) Ch.Okhunboboyeva, G.U.Muzaffarova. 

Mathematical modeling and optimization of 

the problem of identification of objects in 

automatic objects management. Traditional 

XVII - Young scientists, masters and gifted 

students' scientific-practical conference on 

"Modern Problems of Agriculture and 

Water Management". 2018 April 12-13. 

167-170 pp. 

 


