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land administration and observation [16,17].
2 Methods 
Data collection is the initial stage in the creation of online 

maps for land use and monitoring. This entails obtaining 
a variety of geographic data sets, such as socioeconomic 
information, aerial photos, maps of land cover, and satellite 
imaging. The study's precise goals and its geographic area 
will choose which data sources to use. Preprocessing is done 
on the data after it is gathered to make sure it is compatible 
and consistent. This could entail data conversion, image 
correction, georeferencing, and quality evaluation. In order 
to combine various datasets into a coherent framework for 
geographical analysis, preprocessing is necessary[18,19]. 
Understanding the relationships and patterns in geospatial 
data requires the use of spatial analysis.

Fig. 1. Spatial Interpolation [Insert spatial 
interpolation formula used in the analysis]

Land use patterns, changes over time, and environmental 
implications are frequently analyzed using techniques 
including overlay analysis, proximity analysis, and spatial 
interpolation (fig.1). Web map development, the last phase 
of the process, entails the transmission and visualization 
of spatial data via online platforms. Web map development 
frequently makes use of open-source GIS programs like QGIS, 
GeoServer, and Leaflet. Several layers, including vegetation 
indices, land use, land cover, and socioeconomic indicators, 
may be included in the online maps [20,21].

3 Results
The study's findings highlight a number of difficulties 

that arise when building online maps for land use and 
monitoring with GIS technologies. These difficulties can be 
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Abstract
The study of land usage and land monitoring has undergone a revolutionary change with the introduction of Geographic Information 

System (GIS) technologies. This article provides a thorough analysis of the difficulties and approaches associated with using GIS 
technologies to create web maps for land use and monitoring applications. This study intends to shed light on the complexities of 
web map construction, highlighting the problems encountered and possible solutions, through a rigorous assessment of the current 
literature and actual implementation of GIS technologies. Data collecting, preprocessing, geographical analysis, and the creation 
of web maps using open-source GIS software are among the techniques used. The findings highlight a number of technical issues, 
including those related to user interface design, spatial accuracy, data interoperability, and visualization methods. The discussion 
section explores the ramifications of these discoveries and suggests solutions to the problems found. In the end, this study emphasizes 
how crucial it is to use GIS technologies properly in order to support improved land use management and monitoring procedures.

Keywords: soil erosion, impact, remote sensing.

Introduction. Land use and monitoring methods have 
been increasingly integrating Geographic Information 

System (GIS) technologies in recent years[1,2]. A strong 
foundation for evaluating geographical data and obtaining 
insightful knowledge for land management decision-making 
is offered by GIS[3,4]. The construction of online maps, 
which provide interactive platforms for viewing and sharing 
geospatial information with stakeholders, is one of the 
primary uses of GIS in this field. Using GIS technologies to 
create web maps for land use and monitoring applications 
comes with a number of concerns and obstacles. Data 
collection, preprocessing, geographic analysis, visualization 
methods, and user interface design are a few of these [5–7]. It 
is imperative to tackle these obstacles in order to guarantee 
the precision, dependability, and usability of web maps in 
land management decision-making procedures. 

The purpose of this study is to examine the challenges 
associated with using GIS technologies to create web maps 
for land use and monitoring. This study aims to identify 
the main obstacles and suggest possible ways to overcome 
them by means of a review of the literature and real-world 
experiments [8–10]. The methodology for data collecting, 
preprocessing, spatial analysis, and creating online maps 
with open-source GIS software is described in the techniques 
section. The study's conclusions are presented in the results 
section, which also highlights the technological difficulties 
that were experienced. The discussion section examines the 
ramifications of these discoveries and offers suggestions for 
resolving the problems found [11,12]. 

Sustainable development, environmental preservation, 
and resource planning all depend on effective land use 
management and monitoring. Technologies related to 
Geographic Information Systems (GIS) provide strong 
instruments for modeling land use patterns, analyzing spatial 
data, and producing interactive online maps for use in making 
decisions. Stakeholders may conveniently visualize, evaluate, 
and interpret complicated geographic information with the 
use of web mapping technologies [13–15]. However, there are 
a number of obstacles to overcome in order to create efficient 
web maps for land use monitoring, including issues with data 
accuracy, user interface design, spatial analysis, and data 
integration. The present research delves into these concerns 
and suggests strategies to tackle them, thereby augmenting 
the usefulness and efficiency of GIS-driven online maps for 
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roughly divided into two categories: technical and usability 
problems.

Technical Difficulties:
Data compatibility: Due to variations in geographic 

resolution, projection, and data formats, integrating 
heterogeneous datasets from many sources can be difficult. 
Spatial Accuracy: Careful evaluation of elements such 
georeferencing errors, satellite imagery positional accuracy, 
and ground truth validation is necessary to ensure the spatial 
accuracy of the web maps. Visualization Techniques: For 
spatial patterns and trends to be communicated successfully, 
the right visualization techniques must be chosen. However, 
choosing the appropriate color schemes, classification 
techniques, and symbols might be arbitrary and affect how 
something is understood.

Performance Optimization: Ensuring a seamless user 
experience requires optimizing the performance of online 
maps. To reduce latency and boost responsiveness, this 
entails optimizing data storage, tile caching, and server setup.

Fig 2. Web Map Interface supporting evidence-based 
decision-making in land management and monitoring

User Interface Design: Improving the usability of web 
maps requires creating an interface that is both simple 
and easy to use. Finding the right mix between capability 
and simplicity can be difficult, though, particularly when 
accommodating different user preferences and needs (fig.2).

Accessibility: When designing an online map, it's critical 
to take users with disabilities into account. To help users with 
visual or motor disabilities, this includes offering keyboard 
navigation support, alternative text for images, and other 
features.

Fig. 3. Visualization techniques spatial patterns land 
use change over time.

The difficulties the study found highlight how difficult 
it is to employ GIS technologies to create web maps for 
land use and monitoring. A multidisciplinary strategy that 
incorporates technological know-how with subject matter 
expertise in environmental research and land management is 
needed to address these issues.

The creation of interoperability protocols and 
standardized data formats is one possible way to get over 
technical obstacles. Researchers and practitioners can 
enable the smooth integration of varied datasets from many 
sources by defining common data interchange standards. 
Additionally, web maps for land use and monitoring can 
become more accurate and reliable with the help of advances 
in spatial analysis algorithms and remote sensing technology. 
Convolutional neural networks and random forest classifiers 
are two examples of machine learning approaches that 
present promising paths toward automating land cover 
classification and change detection procedures. In terms of 
usability, the creation of intuitive, inclusive, and accessible 
web maps can be guided by the principles of user-centered 
design (fig.3). User testing and stakeholder feedback gathering 
can help find usability problems early in the design phase and 
make incremental improvements to the user experience. All 
things considered, there is great potential for improving land 
use management and monitoring procedures through the 
efficient application of GIS technologies. Researchers and 
practitioners can better assist informed decision-making 
and sustainable land use planning initiatives by leveraging 
spatial data by tackling the technical and usability problems 
associated with web map production.

4. Conclusion.
To summarize up, this research offers insightful 

information about the difficulties and approaches associated 
with building web maps for land use and monitoring with GIS 
technologies. The findings draw attention to the technical 
difficulties pertaining to spatial accuracy, data compatibility, 
visualization methods, and performance optimization, in 
addition to the usability problems with accessibility and user 
interface design. Innovation and interdisciplinary cooperation 
are crucial to addressing these issues. For land use and 
monitoring applications, researchers and practitioners may 
create more precise, dependable, and user-friendly web maps 
by utilizing advances in GIS technologies, remote sensing, and 
spatial analytic algorithms. In order to enhance the efficacy 
and usability of web maps in assisting with decision-making 
processes linked to land management and environmental 
conservation, future research should concentrate on creating 
standardized data formats, interoperability protocols, and 
user-centered design principles.

№1(25).2025 Journal of “Sustainable Agriculture” 

HYDRAULIC AND LAND RECLAMATION ENGINEERING. ARCHITECTURE.

56



References:

1.  J. ić Mladen, P. čak Ivan, and J. Tomislav, African Journal of Agricultural Research 8, 1354 (2013)
2.  Q. Zhou, International Encyclopedia of Geography: People, the Earth, Environment and Technology 1 (2017)
3.  A Jumanov, S Khasanov, A Tabayev, G Goziev, U Uzbekov, and E Malikov. 2020. Land suitability assessment for 
grapevines via laser level in water-scarce regions of Uzbekistan (in the case of Kashkadarya province).// IOP Conf. Series: 
Earth and Environmental Science 614 (1), 012150 https:/doi.org/10./IOP Publishing doi:10.1088/1755-1315/614/1/01215
4. Z. Mamatkulov, E. Safarov, R. Oymatov, I. Abdurahmanov, and M. Rajapbaev, E3S Web of Conferences 227, 03001 (2021)
5. O. Ruzikulova, in (2023)
6. I. Aslanov, I. Jumaniyazov, N. Embergenov, K. Allanazarov, G. Khodjaeva, A. Joldasov, and S. Alimova, in XV International 
Scientific Conference “INTERAGROMASH 2022,” edited by A. Beskopylny, M. Shamtsyan, and V. Artiukh (Springer 
International Publishing, Cham, 2023), pp. 1899–1907
7.  S. Goibberdiev, G. Ikromkhodjaev, Z. Tajekeev, T. Ismailov, U. Mukhtorov, and I. Aslanov, E3S Web of Conf. 443, 06013 
(2023)
8. I. Aslanov, N. Teshaev, K. Khayitov, U. Mukhtorov, J. Khaitbaeva, and D. Murodova, E3S Web of Conf. 443, 06015 (2023)
9. S. Islomov, I. Aslanov, G. Shamuratova, A. Jumanov, K. Allanazarov, Q. Daljanov, M. Tursinov, and Q. Karimbaev, in XV 
International Scientific Conference “INTERAGROMASH 2022,” edited by A. Beskopylny, M. Shamtsyan, and V. Artiukh 
(Springer International Publishing, Cham, 2023), pp. 1908–1914
10. M. Juliev, A. Pulatov, S. Fuchs, and J. Hübl, Pol. J. Environ. Stud. 28, 3235 (2019)
11. D. R. Oetter, W. B. Cohen, M. Berterretche, T. K. Maiersperger, and R. E. Kennedy, Remote Sensing of Environment 
76, 139 (2001)
12. N. Kobayashi, H. Tani, X. Wang, and R. Sonobe, Journal of Information and Telecommunication 4, 67 (2020)
13. I. Cârlan, D. Haase, A. Große-Stoltenberg, and I. Sandric, Urban Ecosystems 23, 363 (2020)
14. B. Alikhanov, M. Juliev, S. Alikhanova, and I. Mondal, Groundwater for Sustainable Development 12, 100548 (2021)
15. B.Sultanov, A.Jumanov. N.Abdurazakova, O.Shermatov, O.Fayziev, N.Dekhkanova. // The economic feasibility of 
cultivating intensive orchards E3S Web of Conferences 284, 03006 (2021). TPACEE-2021 https:// doi.org /10. 1051 /
e3sconf/202128403006
16. U. Mukhtorov, S. Gapparov, Z. Djumaev, A. Utaev, S. Olloniyozov, and E. Karimov, E3S Web of Conf. 401, 02002 (2023)
17. R. Oymatov, N. Teshaev, R. Makhsudov, and F. Safarov, E3S Web of Conf. 401, 02004 (2023)
18. M. Lehoczky and Z. Abdurakhmonov, E3S Web of Conferences 227, 04001 (2021)
19. A. Jumanov, M. Khudayberganova, G. Mirazimova, Y. Radjabov, N. Umarov, and G. Samatova, "Monitoring dynamics 
of green spaces in Surkhandarya region based on remote sensing data of climate change," E3S Web of Conferences 401, 
02012 (2023) CONMECHYDRO – 2023 https://doi.org/10.1051 /e3sconf/ 202340102012
20. S. Talukdar, P. Singha, S. Mahato, Shahfahad, S. Pal, Y.-A. Liou, and A. Rahman, Remote Sensing 12, 1135 (2020)
21. T. D. T. Uehara, T. Sehn Körting, A. dos R. Soares, and R. P. Quevedo, Journal of Applied Remote Sensing 16, 1 (2022)
22. Aslanov, I., Kholdorov, S., Ochilov, S., Jumanov, A., Jabbarov, Z., Jumaniyazov, I., Namozov, N.: Evaluation of soil 
salinity level through using Landsat-8 OLI in Central Fergana valley Uzbekistan. E3S Web Conf. 258, 03012 (2021).
23. K. Amankulova, N. Farmonov, U. Mukhtorov, and L. Mucsi, Geocarto International 38, 2197509 (2023)

№1(25).2025 Journal of “Sustainable Agriculture”

HYDRAULIC AND LAND RECLAMATION ENGINEERING. ARCHITECTURE.

57


