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Abstract. Currently, in the country developed models with using on GIS technologies are 

mainly based on linear schemes of location and mapping of water resources, and there is no 

database for determining the state of water resources, hydraulic structures, and river and 

riverbed deformation. The main problem with the use of GIS models in water management is 

their low accuracy, the fact that created models were based on low-resolution satellite imagery 

and used old analytical techniques. Models in irrigation systems which used GIS technologies 

are one of the problems waiting their solution. In this article analyzed possibility of GIS 

estimation of deformation processes in the river bed (in case of Sokh River). The processes in 

the riverbed were analyzed based on satellite data and compared with field experiments. Given 

conclusions based on analysis. 

1. Introduction 

It is very important to study the dynamics of river sedimentation under the influence of deformation 

processes in rivers and to apply their results in practice. The planning and construction of hydraulic 

structures and canals should take into account the sedimentation and transportation of the sediments 

and the effect of sedimentation on the exploitation condition of hydrologic structures [1, 2, 3]. 

Scientifically based, economically-effective and environmentally safe solutions of these problem, 

brings to directly sediment management, quantitative and qualitative estimation, development of new 

technologies in water sector, eventually, brings to the national economy with natural, ecologically safe 

and inexpensive raw materials [4,5]. It should be noted that the regime of river sediments, its annual 

and long-term volatility, sediment size, fraction and chemical composition are very important data for 

construct and maintain large and small reservoirs, main canals, drainage structures and other river 

sediment structures efficient exploitation  and prediction of river deformation [6]. 

  

2. Materials and methods  

Two-phase flow along the river constantly changes the river morphometric parameters. The main 

morphometric connections in the river are the width, depth and slope of the river bed. These changes 

can be seen in the cross-sectional surface, the longitudinal section and the cross section [7]. 

Morphometric changes in river flow over time also cause changes in flow hydraulic elements 

(consumption, average velocity, etc.). This is because in the course of the movement of slopes and 

bottom sediments in the stream, they sometimes sink to the bottom in some lengths, and in some cases, 

to the river. These processes, in turn, lead to a change of river bed and a decrease in the capacity of 
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water. One of the most important issues is the rapid detection of these changes in the river and 

accurate assessment of the situation. The practical application of existing theoretical developments and 

computational techniques is often reflected in computational methods, which represent the distribution 

of sediments by the depth and length of flow [8]. For many years, two theories diffusion and gravity 

theory have widely used. New theories are now being developed to accurately evaluate these 

processes. 

As a solution to the aforementioned issue, the most widely used GIS is currently available. The 

ability to easily analyze the RS data in GIS has increased its use in various fields. These images also 

explore areas that are difficult to navigate and explore [9,10]. However, initially they were of low 

resolution and were not available in the water sector[11, 12]. Therefore, to date, there has been little 

research on the use of water in the water. GIS is a ground-breaking analysis of ground changes based 

on satellite data [13,14]. Today there are more than 300 satellites in the space, each of which has its 

own mission area. Existing satellites differ in their applications, such as scope, accuracy, quality and 

speed of data[15,16]. Sentinel 2 satellite satellites were selected to study and analyze the changes in 

the river bed. 

The goal of choosing Sentinel 2 satellite is the following: 

3. Spectral Bands and Resolution 
The MSI measures reflected radiance through the atmosphere within 13 spectral bands. The spatial 

resolution is dependent on the particular spectral band: 

 4 bands at 10 meter: blue (490 nm), green (560 nm), red (665 nm), and near-infrared (842 

nm). 

 6 bands at 20 meter: 4 narrow bands for vegetation characterization (705 nm, 740 nm, 783 nm, 

and 865 nm) and 2 larger SWIR bands (1,610 nm and 2,190 nm) for applications such as 

snow/ice/cloud detection or vegetation moisture stress assessment. 

 3 bands at 60 meter: mainly for cloud screening and atmospheric corrections (443 nm for 

aerosols, 945 nm for water vapor, and 1375 nm for cirrus detection). 

Table 1. SENTINEL-2 Radiometric and Spatial Resolutions 

Band 

Number 

Central 

Wavelength (nm) 

Bandwidth 

(nm) 

Spatial Resolution 

(m) 

1 443 20 60 

2 490 65 10 

3 560 35 10 

4 665 30 10 

5 705 15 20 

6 740 15 20 

7 783 20 20 

8 842 115 10 

8a 865 20 20 
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9 945 20 60 

10 1375 30 60 

11 1610 90 20 

12 2190 180 20 

TCI RGB Composite 10 

In this study, was used the ArcMap application of ArcGIS software. At first Sentinel 2 Satellite 

images were downloaded for free from GloVis US official website. Although there are several sites 

where satellite images can be downloaded, their usage status is different. Each site has its own 

requirements for its use. The Global Visualization Viewer (GloVis) is an Internet application launched 

by USGS, with the ability to easily download all satellite images of the United States. The United 

States Geological Survey (USGS) was founded March 3, 1879. USGS is an organization that provides 

RS data, which is important for monitoring ecosystems and natural health, natural factors, natural 

resources, climate and changes in the Earth's surface. USGS collects, monitors, analyzes and conducts 

scientific analyzes of changes and problems in the state of natural resources. The ArcGIS software was 

downloaded and implemented using the ArcMap application to create a map of the study area. Non-

invariant sediments were selected for the length of the river and the dependence of water consumption 

on each reservoir was determined by the width of the water level [17, 18]. 

4. Results 

Based on the created map, was identified the shoreline with the danger of flooding, and the trend was 

reversed over time (Figure 1, 2). 

 

 

 

Figure 1. Condition of the Sokh Riverbank 

(July 2) 

 
Figure 2. Condition of the Sokh Riverbank 

(July 18) 
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From the above picture, it can be seen that on July 2 (water consumption 80 m3 / s) the main flow 

is almost along the river, and on July 18 (water consumption 89 m3 / s) the main flow is moving along 

the left bank. Similar fluctuations in stream flow along the length of the river can be observed in each 

picket. For example, in PC 40 it can be seen that the flow has changed its movement within 16 days. It 

can be observed that between PK 80 and PK 90 the flow has changed its course. In the PC-52 section 

of the stream, the main stream was flowing along the right bank. This flow caused the right coast to be 

washed off the PC-48-PC-55 interval during the year. Washing is happening on the right bank. This 

has been investigated and analyzed on the spot. It was observed that 500 meters of the right bank 

washed, 6 meters inland (Fig. 3). 

 

 

 
Figure 3. PC-52 right bank 

 

 

 

 
Figure 4. PC-22, PC-50 coast washing process 
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Based on the created maps, one can see PC-22 and PC-50 and their banks (Fig. 4). In this section, 

the main flow moves along the right bank, and the velocity in this section is relatively high, with a 

relatively small width of free surface of water flow (Fig. 5). 

 

 

 

Figure 5. Flow condition in July 27 and August 3 

For each picket, created a relation graph of water level with width (Q = f (B)). It can be seen that 

with the increase with increasing of water consumption to a certain extent, after one can seen 

decreasing the width of the water level. On the other hand, we can observe the trend of decreasing 

water levels as water consumption increases [19,20]. As a result, it is possible to estimate erosion and 

accumulative processes in the rivers due to the interdependence of water consumption and water level 

(Fig. 6). 

 

Figure 6. Graph Q = f (B) for part PC-92 
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5. Conclusions 

In the field research, a map of the research site was developed using GIS technologies. On the basis of 

the compiled map, the graph of Q = f (B) is based on the width of the water level for each picket. It 

can be seen that with the increase in water consumption to a certain extent, the width of the water level 

increases. On the other hand, we can observe the trend of decreasing water levels as water 

consumption increases. The result is that it is possible to estimate erosion and accumulation processes 

in the rivers due to the interdependence of water consumption and water level. The graph shows that 

the width of the water level is not linear. As the sediments that are moving in Through the above link, 

it will be possible to determine whether it is erosion and accumulation in the rivers. 

Acknowledgements 

Authors thanks to Professor A.M. Arifjanov, Head of the Department of "Hydraulics and 

Hydroinformatics" of the Tashkent Institute of Irrigation and Agricultural Mechanization Engineers, 

who provided various advice and assistance in writing this article. 

References 

[1] Leopold L.B., Wolman M.G., Miller J.P., 1964. Fluvial Processes in Geomorphology. W.H. 

Freeman and Company, San Fransisco 

[2] Lotsari E., Wang Y., Kaartinen H., Jaakkola A., Kukko A., Vaaja M., Hyyppä H., Hyyppä J., 

Alho P., 2015. Gravel transport by ice in a subarctic river from accurate laser scanning. 

Geomorphology 246, 113–122. https://doi.org/10.1016/j.geomorph.2015.06.009  

[3] Arifjanov A., Samiev L., Akmalov Sh. Dependence of Fractional Structure of River Sediments 

on Chemical Composition. International Journal of Innovative Technology and Exploring 

Engineering (IJITEE) ISSN: 2278-3075, Volume-9 Issue-1, November 2019 

[4] Lotsari, E., Kasvi, E., Kämäri, M., Alho, P., 2017. The effects of ice cover on flow character- 

istics in a subarctic meandering river. Earth Surf. Process. Landforms 42, 1195–1212. 

https://doi.org/10.1002/esp.4089 

[5] Jurík, Ľ, Zeleňáková, M.Kaletová, T., Arifjanov A. Small Water Reservoirs: Sources of Water 

for Irrigation. The handbook of environmental Chemistry. Volume 69, 2019, Pages 115-131 

[6] MacWilliams Jr, M.L., Wheaton, J.M., Pasternack, G.B., Street, R.L., Kitanidis, P.K., 2006. 

Flow convergence routing hypothesis for pool-riffle maintenance in alluvial rivers. Water 

Resour. Res. 42 (10). 

[7] Fatkhullaev A., Samiev L. 2017. Channel processes and river sediments. (Tashkent)  132 p. (in 

Uzbek). 

[8] Arifjanov A., Akmalov Sh., Ahmedov I., Atakulov D. 2019. Evaluation of deformation 

procedure in waterbed of rivers. XII International Scientific Conference on Agricultural 

Machinery Industry. 

[9] Akmalov Sh., Blanpain O., Masson E. Study of ecological changes in Syrdarya province by 

using the Remote Sensing GEOBIA analysis method. Irrigatsiya va melioratsiya jurnali, Vol 

N02 (8). TIIAME. Tashkent, 2017. P.15-19 (05.00.00; №22). 

[10] Lyzenga, D., 1981. Remote sensing of bottom reflectance and water attenuation parame- ters in 

shallow water using aircraft and Landsat data. Int. J. Remote Sens. 2, 71–82. 

[11] Arifjanov A., Samiev L., Apakhodjaeva T., Akmalov Sh. Distribution of river sediment in 

channels. XII International Scientific Conference on Agricultural Machinery Industry. IOP 

Conf. Series: Earth and Environmental Science 403 (2019) 012153 

[12] Ramoelo A., Cho M.. Dry Season Biomass Estimation as an Indicator of Rangeland Quantity 

Using Multi-Scale Remote Sensing Data. 10th International Conference on African Association 

of Remote Sensing of Environment (AARSE), 2014 University of Johannesburg. P. 27-31. 

http://researchspace.csir.co.za/dspace/handle/10204/7852. 

[13] Arifjanov A., Akmalov Sh., Samiev L. 2019. Prediction of future water use based on Landsat 

image analysis in case of Syrdarya Province. Journal of “Sustainable Agriculture”№1(2). 6р. 

https://doi.org/10.1016/j.geomorph.2015.06.009
https://doi.org/10.1002/esp.4089
https://www.scopus.com/authid/detail.uri?authorId=51061142400&amp;eid=2-s2.0-85058945474
https://www.scopus.com/authid/detail.uri?authorId=51061142400&amp;eid=2-s2.0-85058945474
https://www.scopus.com/authid/detail.uri?authorId=35249929800&amp;eid=2-s2.0-85058945474
https://www.scopus.com/authid/detail.uri?authorId=35249929800&amp;eid=2-s2.0-85058945474
http://researchspace.csir.co.za/dspace/handle/10204/7852


FORM-2020

IOP Conf. Series: Materials Science and Engineering 869 (2020) 042028

IOP Publishing

doi:10.1088/1757-899X/869/4/042028

7

 

 

[14] Kasvi, E., 2015. Fluvio-morphological Processes of Meander Bends–Combining Conven- tional 

Field Measurements, Close-range Remote Sensing and Computational Model- ling. Annales 

Universitatis Turkuensis, Turku. 

[15] Salmela, J., Kasvi, E., Vaaja, M.T., Kaartinen, H., Kukko, A., Jaakkola, A., Alho, P. 

Morphological changes and riffle-pool dynamics related to flow in a meandering river channel 

based on a 5-year monitoring period using close-range remote sensing. Journal Geomorphology. 

2020 y.  Volume 352. P 106982. 

[16] Flener, C., Vaaja, M., Jaakkola, A., Krooks, A., Kaartinen, H., Kukko, A., Kasvi, E., Hyyppä, 

H., Hyyppä, J., Alho, P., 2013. Seamless mapping of river channels at high resolution using 

mobile lidar and UAV-photography. Remote Sens. 5, 6382–6407 

[17] Flener, C., Vaaja, M., Jaakkola, A., Krooks, A., Kaartinen, H., Kukko, A., Kasvi, E., Hyyppä, 

H., Hyyppä, J., Alho, P., 2013. Seamless mapping of river channels at high resolution using 

mobile lidar and UAV-photography. Remote Sens. 5, 6382–6407. 

[18] Flener, C., Wang, Y., Laamanen, L., Kasvi, E., Vesakoski, J.M., Alho, P., 2015. Empirical 

modeling of spatial 3D flow characteristics using a remote-controlled ADCP system: 

monitoring a spring flood. Water (Switzerland). https://doi.org/10.3390/w7010217 

[19] Bathurst, J.C., Hey, R.D., Thorne, C.R., 1979. Secondary flow and shear stress at river bends. J. 

Hydraul. Div. 105, 1277–1295. 

[20] Blanckaert, K., 2010. Topographic steering, flow recirculation, velocity redistribution, and bed 

topography in sharpmeander bends. Water Resour. Res. https://doi.org/10.1029/ 

2009WR008303 


