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Abstract:The article discusses the creation of large-scale agricultural maps, 

data collection and improvement of the results obtained using remote sensing 

techniques. The use of geodetic survey methods for creating large-scale maps of 

agriculture is described.  
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Introduction 

Agriculture plays an important role in the economy of many countries in 

the world. This sector of the economy provides the population with vital 

products and is a very important area for the employment of the population. For 

Uzbekistan as a country where land resources for agricultural purposes occupy 

45.08% of the total territory agriculture is the main source of income. For 

purpose, organizing of rational use and protection land resources, in order to 

quickly and efficiently obtain information on the land of specific administrative, 

territorial units maintain of continuous inventory, monitoring and mapping is 

required. According to Larson et al (1997), the importance of land data lies in its 

use as an object of inventory and monitoring. Reddy et al (2016) states, natural, 

spatial, quantitative and qualitative information of land resources is prerequisite 

for their mapping, monitoring, and management on a sustainable basis. For a 

long time, different approaches, measuring methods and materials were used for 

land resources mapping purposes. Nowadays, the rapidly advancing geospatial 

technologies have immense potential in land resource mapping, monitoring and 

management more precisely and efficiently at different levels. These 

technologies are therefore being effectively used for precise mapping and 

judicious management of land resources. (Reddy et al., 2018). 

Ground surveying methods 

Mainly, electronic land-use maps are created using a variety of sources, 

including cartographic, statistical data or using various surveying methods 

(Stupen et al., 2018). Data for large-scale land use mapping for agricultural 

purposes can be acquired in two ways. With direct field measurements or 
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remote sensing. Remote sensing technology can significantly contribute to land 

use mapping since they provide timely and detailed land-use information over 

large areas due to their synoptic coverage and high revisiting frequency (Bellon 

et al., 2017). Although the almost all mapping projects covering large areas now 

use remote sensing materials. Ground surveys are still commonly used in 

preparing large-scale maps of smaller areas (Ghilani et al., 2012). In ground 

survey spatial positions of features of agriculture can be obtained using different 

types of measuring equipment such as theodolites, total stations, GPS 

receivers.Depending on the measuring instruments used, can be chosen the 

appropriate survey methods. Location of planimetric features and contours can 

be accomplished by one of the following field procedures: (1) radiation by total 

station instrument, (2) coordinate squares ог “grid” method, (3) offsets from a 

reference line, (4) use of portable GNSS units, or (5) a combination of these 

methods. For example, in surveying a situation (agricultural land parcels) with 

theodolites or total stations, we can use the method of radiation by total station 

instrument. The essence of the method is the measurement of distances and 

horizontal angles relative to the reference direction (Figure 1). In this manner, 

all other objects can be measured. After field works, obtained results are 

processed using special software products and the spatial positions (x, y 

coordinates) of the features of agriculture are found. After processing, large-

scale maps is created. 

 

 
Figure 1. Aerial survey and mapping services 

 

Another the most effective ground surveying method is GNSS based 
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methods using GNSS receivers. Global navigation satellite system (GNSS) has 

revolutionized research in the areas of surveying, engineering, monitoring 

positions, and navigation (Noviline et al., 1993). As far as mapping and 

monitoring of land resources are concerned, GNSS applications have immense 

potential and handy to the surveys to increase the positional accuracy over the 

conventional surveying techniques. Let us consider GPS positioning system. 

Modern high- precision GPS receivers using differential technique called DGPS 

allow finding the spatial position of a point with centimeter accuracy, in some 

cases even millimeter. DGPS is a method to improve the positioning or timing 

performance of GPS using one or more reference stations at known locations, 

each equipped with at least one GPS receiver (Sickle, 2008). The essence of the 

GPS measurements is to determine the position of points on the earth's surface 

by satellite. Depending on the required accuracy, positioning methods can be 

chosen. Positioning with GPS can be performed by either of two ways: point 

positioning or relative positioning. Point positioning, also known as autonomous 

positioning, is considered a less accurate method that provides meter accuracy 

measurements. The method is mainly used for navigation purposes. In this 

method, one receiver must simultaneously track four or more satellites and 

ultimately determine its location in the WGS-84 coordinate system  

So, what does the spatial distribution of vertical change for the 3D 

transform between NAD83 and WGS84 look like? I ran a one-degree grid for the 

Northwest quadrant of the world through the NOAA/NGS HTDP program to 

have a look. That program is really meant to do a lot of other cool things related 

to the velocities of tectonic plates, but I used it for a simple change of 

coordinates without a time difference. Figure 2 shows the height in WGS84 

coordinates for the zero elevation in NAD83 coordinates.(Figure 2). 
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Figure 2.WGS84 ellipsoid heights at zero NAD83 (equivalent to WGS84 

minus NAD83). 

 

In practice, relative positioning is performed in several modes depending 

on the required accuracy: static, fast static, stop-and-go, kinematics, RTK (real 

time kinematics). For the purposes of mapping agriculture, it is advisable to use 

the RTK GPS mode. 

The use of ground methods of measurements for mapping agricultural 

needs makes it possible to obtain the required results with the necessary 

accuracy. However, as noted above these methods are only suitable for fine-

scale mapping for relatively small areas. 

 

Remote sensing data 

The use of satellite imagery, aerial images or data from unmanned aerial 

vehicles is a priori reliable and displays a real picture of the state of agricultural 

land and vegetation. These technologies enable direct observation of the land 

surface at repetitive intervals, and therefore it allows mapping of the extent, 

monitoring of the changes, and management of the resources (Reddy et al., 

2018). 

Despite the fact that agriculture is the leading sector for Uzbekistan, the 

existing material and the technical base does not meet modern requirements to 

ensure regular monitoring of lands used for agricultural purposes and requires 

the implementation of modern technologies. Recently attempts have been made 

to apply digital technologies for these purposes using materials from remote 
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sensing of the earth. However, at this stage, this question does not have any 

theoretical and experimental basis. 

 

Conclusions 

This paper focused to give a general review of geospatial technologies of 

creating large scale land use maps for agricultural purposes. Geospatial 

technologies individually as well as jointly play a significant role in mapping, 

monitoring, and management of land resources (Reddy et al., 2018). Although 

remote sensing approach has significantly developed over the few decades for 

mapping and monitoring natural resources but ground-based methods are still 

using for surveying and mapping relatively small areas. However, for large-area 

mapping, remote sensing materials are considered more appropriate data 

sources. Data sets from Landsat, Sentinel, MODIS can be used for mapping and 

monitoring purposes but the spatial parameters of this data in some cases do 

not meet the requirements, but images with very high spatial resolution are 

expensive sources. Thus, airborne remote sensing, especially materials obtained 

from UAVs, can be used as relevant data. In Uzbekistan, the implementation of 

the use of UAVs for agricultural purposes is carried out on a national scale. 

However, these attempts require the appropriate practical and theoretical 

support. 

References: 
1. Bellon, B., Begue, A., Lo Seen, D., De Almeida, C.A., Simoes, M. A. (2017) Remote 

Sensing Approach for Regional-Scale Mapping of Agricultural Land-Use Systems 

Based on NDVI Time Series. Remote Sensing, 9(6):600, [online] Available at: 

https://doi.org/10.3390/rs9060600. 

2. Ghilani, Ch., D., Wolf, P., R. (2012) Elementary surveying. An introduction to 

geomatics. 13th ed. New Jersey: Pearson education, pp. 479-481. 

3. Honkavaara, E., Kaivosoja, J., Makynen, J., Pellikka, I., Pesonen, L., Saari, H., 

Salo, H., Hakala, T., Marklelin, L., Rosnell, T. (2012) Hyperspectral reflectance 

signatures and point clouds for precision agriculture by light weight UAV imaging 

system. ISPRS Annals of the Photogrammetry, Remote Sensing and Spatial 

Information Sciences, I(7), pp. 353-358. [online] Available at:

 https://www.isprs-ann-photogramm-remote-sens-spatial-inf-sci.net/I- 

7/353/2012/isprsannals-I-7-353-2012.pdf. 

4. Larson, L., Odell, Narain, P. Land quality and other indicators of sustainable 

development statistical data, quality control and problems of aggregation. Food 

and Agriculture Organization of the United Nations. [online] Available at: 

http://www.fao.org/3/W4745E/w4745e0h.htm. 

https://doi.org/10.3390/rs9060600
https://www.isprs-ann-photogramm-remote-sens-spatial-inf-sci.net/I-
http://www.fao.org/3/W4745E/w4745e0h.htm


INNOVATIVE RESEARCH IN SCIENCE 
International scientific-online conference 

 

60 
 

5. Noviline, J.R.M., Sundaram A., Natarajan T., (1993). Wasteland development 

using GIS techniques. International Journal of Remote Sensing, 14(17), pp. 3249-

3257. 

6. Sickle, J.V., (2008) GPS for land surveyors. 3rd edn. New York: CRC Press. 

7. Карабеков У. А., Каримов В. Ш. У. Использование ГИС-технологий в 

городах строителство //ScienceandEducation. – 2021. – Т. 2. – №. 5. – С. 257-

262. 

8. Karabekov U. A. Qishloq xo‘jaligi va landshaft kartalarini yaratishda GAT 

dasturlarini qo‘llash texnologiyasini takomillashtirish //Science and Education. 

– 2022. – Т. 3. – №. 2. – С. 163-168. 

9. Худайқулов Н. Дж. Масофадан зондлаш технологияларидан харита 

тузиш ишларида фойдаланиш //Science and Education. – 2021. – Т. 2. – №. 5. 

– С. 217-222 

10. Xudaykulov N. Dj. Qishloq xo ‘jaligi yerlarini masofadan zondlash 

texnologiyalarini zamonaviy dasturlar orqali qo ‘llash //Science and Education. 

– 2022. – Т. 3. – №. 2. – С. 408-413. 

11. Худайкулов Н. Қишлоқ хўжалиги карталарини тузишда ГАТ қўллаш 

//Архив Научных Публикаций JSPI. – 2020. 

12. Худайкулов Н. Суғориладиган ерларни иқтисодий баҳолаш 

услубиятлари хамда карталаштириш //Архив Научных Публикаций JSPI. – 

2020. 

13. Худайкулов Н. Ер сув ресурсларидан самарали фойдаланиш 

масалалари: Ер сув ресурсларидан самарали фойдаланиш масалалари 

//Архив Научных Публикаций JSPI. – 2020. 

14. Худайкулов Н. Ер деградация муаммоларида картографик изланишлар 

//Архив Научных Публикаций JSPI. – 2020. 

15. Худайкулов Н. Жиззах вилояти Зарбдор тумани “Нурафшон” массиви 

қишлоқ хўжалик картасини тузишда ГАТ технологияларини қўллаш 

//Архив Научных Публикаций JSPI. – 2020. 
 


