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Annotation: The article begins with an acquaintance with the modern level of drinking 

water supply in the world, determining the hydrogeological parameters of the hydrosphere of 

groundwater in single and double layers, creating algorithms for forecasting and monitoring the 

dynamics of underground aquifers, and integrating hydrogeological modelling processes. 

Monitoring issues, statistics and information on research institutions working in this area. The 

article describes the creation of information and forecast maps of groundwater, comparison of 

relative level coefficients only on the basis of chronological homogeneous series of observations, 

monitoring of source consumption for regime characteristics and development of software for 

determining groundwater levels as average long-term maximum and minimum levels. and its 

results are presented. 
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Introduction.  

The groundwater regime should reflect the main regional groundwater level laws in order to 

compile information and forecast maps. These requirements are met by the indicator of the relative 

state of groundwater levels, which is determined by the formula for each point: the longer the 

observation, the more accurate the coefficient. Therefore, long-term computational work on carrying 

out short-term observations for drawing up information and forecast maps of the regime is of great 

importance. 

Algorithmic part of the program. Besides, н it is advisable to determine the observation 

coefficient for the period, since the groundwater regime is characterized by a long-term rhythm. 

Comparison of the coefficients of the relative position of the level is quite effective only when they 

are calculated from a chronologically homogeneous series of observations. 
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here Hi – average annual level of the current year; 

Hmax, Hmin – maximum and minimum annual levels for the entire observation period. 

To characterize the mode, observation of the flow of springs is used, in this case 
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here Qi – spring spending for this year; 

Qmax, Qmin – maximum and minimum average annual expenditures for the observation 

period. 

In these equations Hmax – Hmin and Qmax-Qmin – perennial amplitudes. The latter serves as 

a measure of the variability of surface vibration or groundwater flow. Therefore it is normalized 
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(perennial amplitude shares) coefficients н (or Q) shows that, what part of the multiyear amplitude. 

This year represents the minimum value of the water table this year (spring run off) or observation 

period. When creating forecast maps н calculated predictive level, Hmax and Hmin while - values 

observed over many years. In long-term observations н the coefficient can be calculated as a 

percentage of the standard deviation. 

In this case, (1) the formula looks like this, н from 0 till 1 changes. The coefficient н equal 

to zero (Hi = Hmin). This year's level is the lowest in many years of the situation, н=1(Hi = Hmax) 

its value is approaching a multi-year maximum. 

The coefficient н reliability largely depends on the duration of observations at each point as 

a characteristic of the state of the level: the longer the observation, the greater the value of the 

coefficient. 

Algorithm for creating maps. Computational work based on long-term observations or 

short-term observations is of great importance for the creation of information and forecast maps. 

In addition, the coefficient н is advisable to determine according to observations relating 

only to one period, since the regime of groundwater is characterized by long-term rhythm, i.e. the 

duration of observations should be a homogeneous series (20, 30 years, etc.). 

Thus, the groundwater levels from formula (1) are determined as the average value of the 

long-term maximum and minimum levels. Such a permutation is valid only for signs that obey the 

normal distribution law. In other cases, the coefficient н The relative position of the sum and the 

average corresponds to multi-year levels 
'

Í  Having calculated the coefficient, it will be possible to 

control it using the formula below 

,
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here Í - Average long-term volume (norm) of the groundwater level as the average of all 

values of the chronological series. 

The coefficient 
'

Í  what fraction of the multiyear amplitude t.This year shows that the level 

of this year will deviate from the average level of the observation period. 
'

Í  = 0 depending on the 

level of groundwater in a year, it is at a long-term mark. 

So if н = 0,5, 
'

Í = 0 depending on the level of groundwater, the average long-term depth 

per year. Based on the algorithms described above, the block diagram of the program looks like this 

(1.Picture.): 
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1.Picture. Block diagram of the principles of constructing a map of the mutual arrangement of 

groundwater. 

The flowchart algorithm makes it possible to compile maps of the relative state of groundwater based 

on the average annual level for the year, the maximum and minimum average annual levels for the 

entire observation period, spring discharge per year, maximum and minimum average annual 

discharge for the observation period. 

 Result. n some cases, fluctuations in the groundwater surface do not obey the normal 

distribution law. However, histograms often have relatively minor skewness that н limits the value. 

Experimental work shows that for practical purposes, the calculation of this coefficient according to 

(1) is completely expedient, since when constructing maps of the relative levels of the situation н in 

a wide range, for example, 0.2–0.4 or 0.4–0.6, and h. turns out (Picture.2.). 
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2.Picture. Program window of the results of mapping trends in the relative state of groundwater. 

 

Conclusion  

The creation of software for the results of the principles of mapping the relative state of 

groundwater was carried out on the basis of the following algorithms: 

• Comparison of the coefficients of the relative position of the groundwater level only by 

calculating them from chronologically homogeneous series of observations; 

• Algorithm for tracking the flow of springs according to the characteristics of the groundwater 

regime; 

• Determination of the groundwater level as the average long-term maximum and minimum 

levels. 

References 

1. Zaynidinov, H., Juraev, J., Juraev, U.  Digital image processing with two dimensional haar 

wavelets (2020) International Journal of Advanced Trends in Computer Science and 

Engineering, 9 (3), pp. 2729-2734. 

2. Khayitov, S., Muxamedaminov, A., Boboev, A., Yusubov, J., Atadjanova, D. Features of 

digital systems in Asean countries (2020) International Journal of Advanced Science and 

Technology, 29 (5), pp. 1839-1845. 

3. Matchanov, N.A., Butunbayev, B.N., Saidov, D.S., Bobojonov, K.A. Monitoring System for 

Small-Scale Photovoltaic Plants (2020) Applied Solar Energy (English translation of 

Geliotekhnika), 56 (2), pp. 131-136. 

4. Sultaniyazovich, Y.M., Muhammadjonovich, T.B., Ergashevna, E.B. Modern understanding 

of mathematical modeling technologies for managed ecosystems of water bodies (2020) 

Journal of Advanced Research in Dynamical and Control Systems, 12 (7 Special Issue), pp. 

2214-2222. 

5. Tukhliev, I.S., Abdukhamidov, S.A., Muhamadiev, A.N. Features of the use of digital 

technology in the development of geographic information systems in tourism (2020) Journal 

of Advanced Research in Dynamical and Control Systems, 12 (7 Special Issue), pp. 2206-

2208. 



European Journal of Molecular & Clinical Medicine 

ISSN 2515-8260     Volume 7, Issue 11, 2020 

323 

6. Ravshanov, N., Nazirova, E.S., Pitolin, V.M. Numerical modelling of the liquid filtering 

process in a porous environment including the mobile boundary of the "oil-water" section 

(2019) Journal of Physics: Conference Series, 1399 (2), статья № 022021, . Цитирован(ы) 1 

раз. 

7. Yermoshkin I. S. Modern means of automated decryption of satellite images and their use in 

the process of creating and updating maps / / ARCREVIEW. - 2009-no. 1-P. 12-13. 

8. Zyatkova L. K., yelepov B. S. At the origins of aerospace monitoring of the natural 

environment ("Cosmos" - program "Siberia"): monograph-Novosibirsk: SGGA, 2007.-380 p. 

9. ERDAS Field Guide-ERDAS, Inc.: Atlanta, Georgia.-1997.-656 p. 

10. Tokareva O. S. Processing and interpretation of remote sensing data. Training manuals, TPU 

publishing house. Tomsk. 2010.-147 p. 

11. Robert A. Schauvenerdt, translated from English. A.V. Kiryushina, A.I. Demyanikova. 

Remote sensing. Models and methods of image processing. Technosphere, year: 2010, Pages: 

352 

12. W. Risper. From English M. B. Kaufman, A.A. Kuzmichevoy. The basics of remote sensing. 

Technosphere, 2006, 346 pp. 

13. Idirisovich O.R., Abdixafizovich X.T., Bayramovich, S.D., Turdimuratovich A.A. (2020). 

Modeling the water resources contamination level in open nodes. European Journal of 

Molecular & Clinical Medicine, 7(7), 673-680., https://ejmcm.com/article_3201.html 

 

 

 

https://ejmcm.com/article_3201.html

