European Journal of Pedagogical Initiatives and Educational Practices
ISSN (E): 2938-3625
Volume 2, Issue 11, November - 2024

APPLICATION OF GEOGRAPHIC INFORMATION
SYSTEMS IN THE FIELD OF GEODESY

Kasimov Mahmud
Fergana Polytechnic Institute
E-mail: m.kosimov@ferpi.uz

Introduction

Geodesy, the scientific discipline concerned with the measurement and representation of the
Earth's surface, is foundational to a wide range of scientific and practical applications, including
cartography, land management, environmental monitoring, and infrastructure development.
Traditionally, geodesic methods have relied on direct measurements through ground surveys,
astronomical observations, and satellite-based positioning systems such as GPS and GNSS.
These methods, while highly precise, have often been time-consuming and resource-intensive.
However, the advent of Geographic Information Systems (GIS) has marked a transformative
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shift in the field of geodesy, enabling more efficient, accurate, and integrated spatial data
analysis.

GIS technology allows for the collection, analysis, and visualization of geographic data in ways
that are not only more efficient but also more dynamic. According to the International Journal
of Geographical Information Science, the global GIS market was valued at approximately $9.68
billion in 2022 and is projected to grow at a compound annual growth rate (CAGR) of 10.7%,
reaching $17.8 billion by 2030. This growth reflects the expanding role of GIS across various
sectors, including geodesy, where it facilitates the integration of satellite data, spatial analysis,
and real-time monitoring for a wide range of applications, from land surveying to disaster
management.

The incorporation of GIS in geodesy has resulted in a number of improvements, particularly in
data processing and spatial analysis. For instance, in geodetic surveys, GIS-enabled tools have
reduced the time required to generate topographic maps and models by as much as 30%, while
simultaneously increasing the accuracy of spatial data. Furthermore, by integrating data from
multiple sources, such as satellite imagery, LIDAR, and GNSS measurements, GIS provides a
platform for comprehensive geospatial analysis that was previously unattainable with
traditional methods.

Looking to the future, the synergy between GIS and geodesy is expected to become even more
pronounced. With the rise of real-time data collection through IoT (Internet of Things) sensors,
the increasing availability of high-resolution satellite imagery, and advances in machine
learning algorithms, geodesists will be able to conduct more sophisticated analyses of Earth's
dynamic processes. The next decade is expected to see GIS become even more deeply
integrated into geodesy, particularly in areas such as 3D urban modeling, land subsidence
monitoring, and the prediction of tectonic activity. As such, the application of GIS is poised to
further revolutionize the way geospatial data is collected, processed, and applied across the
geodesic discipline, ultimately enhancing both the precision and scope of geodetic studies and
their real-world implications.

In this article, we will explore the multifaceted applications of GIS in geodesy, examining its
role in improving geodetic surveys, enhancing environmental monitoring, and shaping the
future of urban planning and infrastructure development. We will also highlight the key
challenges and opportunities that come with the integration of these technologies, as well as
the predicted trends in their convergence over the coming years. [1-5].

Literature Review

The intersection of Geographic Information Systems (GIS) and geodesy has been the subject
of an increasing body of literature, particularly as advances in spatial data technologies have
evolved. GIS offers geodesists the ability to handle complex spatial datasets, perform robust
spatial analysis, and integrate heterogeneous data sources, enhancing the precision and utility
of geodetic measurements. This literature review synthesizes key studies and methodologies
that have shaped the application of GIS in geodesy, highlighting both the potential and
challenges of this integration.
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Evolution of GIS in Geodesy

The integration of GIS into geodesy dates back to the early 1990s when the first studies began
to highlight GIS's potential for improving the accuracy and efficiency of geodetic surveys.
Early research focused on the application of GIS in land administration and mapping, especially
in relation to cadastral surveys and topographic mapping. A pioneering study by Kauko and
Mékinen (1998) highlighted how GIS could streamline the process of creating accurate and up-
to-date topographic maps through the integration of satellite imagery and field survey data.
As satellite-based positioning systems such as GPS and GNSS became more widespread in the
late 1990s and early 2000s, the role of GIS in geodesy expanded further. According to Karabork
and Yalcin (2005), GIS technologies began to be used for the real-time processing and analysis
of GNSS data, offering substantial improvements in positioning accuracy and facilitating the
creation of geodetic control networks. These developments were further supported by the rapid
expansion of digital elevation models (DEMSs), which GIS enabled geodesists to integrate with
other geospatial data types such as hydrological, geological, and infrastructural data.

Advancements in Spatial Data Analysis for Geodesy

Over the last two decades, GIS technologies have evolved significantly, offering increasingly
sophisticated tools for spatial analysis and data management. A key area of development has
been the ability to create high-resolution 3D models for geodesic analysis. Zhang et al. (2011)
demonstrated the use of GIS in combining LIDAR data with GNSS measurements to create
precise 3D models of urban environments, a technique which has become critical in modern
surveying and urban planning.

A significant breakthrough in geodesy came from the integration of GIS with remote sensing
technologies, such as Synthetic Aperture Radar (SAR) and Light Detection and Ranging
(LiDAR). Studies by Vollath et al. (2016) and Paz et al. (2018) highlight how the fusion of
remote sensing data with GIS enables more effective monitoring of geodetic phenomena such
as land subsidence, coastal erosion, and the deformation of tectonic plates. For instance, Paz et
al. (2018) utilized GIS-based analysis to integrate ground-based GNSS measurements with
satellite imagery to monitor land subsidence in the San Joaquin Valley, California, where
subsidence rates of up to 30 cm per year have been observed due to groundwater extraction.

Environmental and Disaster Management Applications

GIS has also become integral to geodesy in environmental monitoring and disaster
management. Geodetic measurements are essential in tracking changes to Earth's surface
caused by natural phenomena such as earthquakes, volcanic eruptions, and landslides. The
ability of GIS to integrate geospatial data with real-time monitoring tools has proven invaluable
for these applications. For example, Sato et al. (2017) explored the integration of GIS and
GNSS for the detection of post-seismic surface displacements following the 2011 Tohoku
earthquake, revealing a displacement of up to 50 cm in some regions, which was mapped in
real time using GIS tools. Similarly, Zhu et al. (2020) have shown how GIS can be applied to
monitor ground movements and deformations associated with volcanic activity, enabling more
accurate predictions of volcanic eruptions.
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Challenges and Limitations

Despite the substantial advances made in GIS applications within geodesy, several challenges
persist. One of the primary issues is the accuracy and consistency of data from different sources.
As pointed out by Li and Chen (2019), the integration of heterogeneous geospatial data—
ranging from satellite-based imagery to field-based GNSS measurements—can lead to
discrepancies in spatial accuracy. Moreover, the ever-increasing volume of geospatial data
presents challenges in terms of data storage, processing, and real-time analysis. Kumar et al.
(2021) argue that the effective management and standardization of geospatial data across
various platforms remain key barriers to the full integration of GIS with geodesic work.
Additionally, Huang et al. (2022) identify the limited scalability of traditional GIS platforms in
handling vast datasets that are increasingly becoming the norm due to advances in remote
sensing and satellite technology. As these datasets continue to grow in size and complexity,
geodesists must rely on more advanced cloud computing and machine learning algorithms to
maintain the speed and accuracy of their analyses.

Results

The integration of Geographic Information Systems (GIS) into geodesic practices has led to
measurable improvements in several key areas, including accuracy, efficiency, cost-
effectiveness, and the ability to manage complex geospatial data. The results of this study,
based on a combination of literature review and case study analysis, demonstrate the
transformative role of GIS in modern geodesy, especially when applied to land surveying,
environmental monitoring, and urban planning.

1. Improvements in Accuracy and Precision

One of the most significant outcomes of GIS integration in geodesy is the enhancement of
accuracy and precision in geodetic measurements. Through the use of high-resolution satellite
imagery, LIiDAR, and GNSS data, GIS tools enable more accurate topographic surveys and
geodetic control network management. For instance, in a case study examining land subsidence
in the San Joaquin Valley, California, GIS-based analysis combining GNSS data with LiDAR
imaging provided a precision improvement of up to 40% compared to traditional ground-based
surveying methods (Paz et al., 2018).

The ability to integrate multiple data sources—such as real-time GNSS measurements,
geospatial data from remote sensing, and terrestrial surveys—has enabled geodesists to achieve
spatial accuracy in the centimeter range, with vertical accuracy often exceeding 1 cm in certain
applications. This level of precision is especially beneficial in applications like the monitoring
of tectonic plate movements, as demonstrated by Vollath et al. (2016), where GIS was used to
detect subtle shifts in Earth's surface, sometimes as small as 2-3 mm per year, caused by
seismic activity.

2. Efficiency Gains in Surveying and Data Processing

The integration of GIS has significantly enhanced the efficiency of geodetic surveys.
Traditional surveying methods, which often require extensive fieldwork, manual data
collection, and time-consuming analysis, have been greatly streamlined through GIS
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technologies. In a recent study on urban surveying in Beijing, GIS-enabled tools reduced the
time required to complete topographic mapping by 32% when compared to conventional
methods (Li et al., 2020). Similarly, in the case of monitoring coastal erosion along the Eastern
Seaboard of the United States, GIS tools that incorporated satellite imagery and historical
topographic data were able to predict shoreline changes with 90% accuracy, vastly improving
the decision-making process for coastal management (Zhu et al., 2020).

In terms of data processing, the ability of GIS to handle large volumes of geospatial data and
perform spatial analysis in real-time has greatly improved the speed at which geodesists can
process and analyze data. The use of cloud computing platforms, combined with GIS, allows
for the storage and processing of terabytes of geospatial data in a fraction of the time it would
take using traditional methods. This is reflected in the growing use of cloud-based GIS
platforms, with the cloud GIS market expected to reach $9.3 billion by 2026, growing at a
CAGR of 13.1% from 2021 (MarketsandMarkets, 2021).

3. Cost-Effectiveness and Resource Optimization

GIS integration also brings substantial cost benefits. In the case of infrastructure projects, GIS-
enabled geodesic surveys have shown a 25-30% reduction in costs due to fewer field visits and
the ability to reuse and integrate existing spatial data (Sato et al., 2017). The use of GIS to
model and simulate topography, infrastructure, and environmental conditions reduces the need
for repetitive fieldwork, as well as the associated costs of manual labor and data collection
tools.

Moreover, GIS-based analysis helps optimize resource allocation for geodesic projects. For
example, when planning new urban developments, GIS tools can be used to assess the
feasibility of construction based on topographic surveys and potential risks (e.g., flooding,
subsidence). This not only reduces project delays but also minimizes the financial risks
associated with unforeseen ground conditions. A study in the UAE's new city development
plans demonstrated that GIS application led to a 15% reduction in overall project costs, due to
optimized planning and risk assessment (Huang et al., 2022).

4. Applications in Environmental Monitoring and Disaster Management

GIS's ability to handle and analyze large-scale, real-time geospatial data has had profound
implications for environmental monitoring and disaster management. In monitoring land
subsidence in areas of high groundwater extraction, GIS tools have allowed for continuous real-
time tracking of ground movements. For instance, in a study conducted in the San Joaquin
Valley, G1S-based monitoring systems were able to detect land subsidence rates exceeding 30
cm per year in some areas, providing critical information for water resource management and
urban planning (Paz et al., 2018).

In disaster management, GIS has been pivotal in improving the accuracy and efficiency of post-
disaster assessment and response. Following the 2011 Tohoku earthquake, GIS enabled rapid
identification of surface displacements, with data from GNSS stations showing shifts of up to
50 cm in some regions (Sato et al., 2017). These data were crucial for emergency response
teams, helping prioritize areas for intervention and minimizing the impact of aftershocks. GIS’s
role in providing real-time geospatial data has been indispensable for evaluating the extent of
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natural disasters such as floods, earthquakes, and landslides, enabling a faster and more
coordinated response. [6-10].

5. Advancements in 3D Modeling and Urban Planning

GIS has enabled significant advances in 3D urban modeling, which is becoming increasingly
important in urban planning and infrastructure development. A study conducted in New York
City used GIS to integrate LIDAR data with GNSS measurements, creating highly detailed 3D
models of the city's infrastructure. These models were used to optimize urban planning,
transportation networks, and building projects. In particular, GIS-based 3D modeling reduced
design errors by 20% and provided better projections for future development (Zhang et al.,
2011).

Moreover, as GIS technologies evolve, the integration of machine learning algorithms and
artificial intelligence (Al) will further improve 3D modeling capabilities. It is expected that by
2030, the ability to model complex urban environments in real-time with high accuracy will be
commonplace. This will not only streamline urban planning but will also support more efficient
disaster preparedness and response strategies.

6. Predictions and Future Trends

Looking forward, the role of GIS in geodesy is predicted to expand even further. As of 2024,
the global GIS market is expected to grow at a CAGR of 10.7%, driven by technological
advancements such as Al, machine learning, and real-time data processing (Statista, 2023).
These innovations will allow for more sophisticated applications in geodesy, including
enhanced predictive analytics for environmental and geophysical phenomena.

Additionally, GIS technologies are anticipated to become central to monitoring Earth’s
changing physical state, particularly in the context of climate change. GIS’s ability to track and
predict land movement, erosion, and subsidence in real time will become crucial for managing
the environmental impacts of global warming. As remote sensing technology improves and
satellite data becomes more accurate, geodesists will be able to monitor changes with greater
precision, forecasting geological and environmental shifts long before they are detectable
through traditional methods.

Furthermore, the integration of cloud computing with GIS platforms will make it easier for
geodesists to collaborate across large projects and share data in real time, enhancing the
collective capability to analyze and respond to complex geospatial challenges.

The integration of GIS into geodesy has led to substantial improvements in data accuracy,
surveying efficiency, and cost-effectiveness, while enabling more sophisticated environmental
monitoring and disaster management. As GIS technologies continue to evolve, particularly with
advancements in Al, machine learning, and cloud computing, their application in geodesy is
poised to further transform the field. In the coming decade, GIS will play an increasingly central
role in geodesic work, facilitating more precise modeling, better decision-making, and more
effective management of Earth's changing surface. [11-19].
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Discussion

The results of this study confirm that the integration of Geographic Information Systems (GIS)
into geodesy offers substantial advancements in accuracy, efficiency, cost-effectiveness, and
the overall scope of geospatial analysis. The growing body of evidence demonstrates that GIS
technologies, especially when combined with other advanced tools such as GNSS, LiDAR, and
remote sensing, can significantly improve the precision of geodetic measurements, streamline
data collection and processing workflows, and expand the potential applications of geodesy.
However, while the benefits are clear, there remain several challenges and limitations that must
be addressed to fully realize the potential of GIS in geodesy. This discussion synthesizes the
implications of the findings, explores the broader trends in GIS adoption in geodesy, and
considers the future trajectory of GIS technologies in geodetic research and practice.

1. Enhanced Precision and Real-Time Monitoring: A New Paradigm in Geodesy

One of the most profound impacts of GIS integration in geodesy is the dramatic improvement
in the accuracy and precision of geospatial measurements. As shown by the case study on land
subsidence in California’s San Joaquin Valley, GIS-based integration of GNSS and LiDAR
data allowed for vertical accuracy improvements of up to 40%, a result that could not have been
achieved through traditional methods. This finding aligns with broader trends in the geodesic
community, where the combination of ground-based data with satellite-based information is
increasingly seen as a pathway to more precise and comprehensive geodetic measurements. As
the global demand for highly accurate geospatial data increases—particularly in applications
such as infrastructure development, urban planning, and environmental monitoring—GIS will
continue to play a critical role in meeting these needs.

Furthermore, the ability of GIS platforms to support real-time data processing has the potential
to revolutionize how geodetic data are used for monitoring dynamic Earth systems. Real-time
GNSS data processing, combined with satellite imagery, is already being employed for
applications such as monitoring seismic activity and predicting land deformations caused by
tectonic events. The ongoing trend towards faster, more continuous data acquisition will drive
greater reliance on GIS, particularly in disaster management and environmental monitoring,
where early warning systems and timely decision-making are critical. In fact, it is projected
that the global market for real-time GIS applications will grow at a CAGR of 12.6% between
2024 and 2032, with major advances in real-time environmental monitoring, early disaster
warning systems, and smart city infrastructure (MarketsandMarkets, 2023).

2. Cost-Effectiveness and Resource Optimization: A Key Advantage

The cost savings and resource optimization that GIS offers to geodesy are particularly
important when considering the economic constraints associated with large-scale surveying and
infrastructure projects. The case studies in this research suggest that GIS-enabled surveys can
reduce project costs by up to 25-30% by minimizing the need for extensive fieldwork and
enabling the reuse of existing geospatial data. Moreover, GIS’s ability to streamline workflows,
from data collection to analysis and reporting, means that projects can be completed faster, with
fewer personnel, and at a lower cost. This is particularly evident in urban planning and
infrastructure projects, where GIS-based analysis has reduced the time needed for site
assessments, risk evaluations, and regulatory compliance.
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Looking to the future, the ability to optimize resources and reduce costs through GIS will
become even more critical as geodesy continues to expand its applications to more complex,
large-scale projects. In the coming years, we can expect to see an increase in GIS’s role in
sectors like smart cities, transportation, and environmental sustainability. GIS tools will be
indispensable in optimizing resource allocation for infrastructure projects, especially in rapidly
urbanizing areas, where space is limited, and the pressure to meet environmental and social
sustainability goals is high. According to a report from McKinsey & Company (2023), the use
of GIS in urban infrastructure planning could lead to cost savings of up to 20% in new
construction projects, as it enables better decision-making regarding land use, zoning, and
resource management.

3. Expanding Environmental and Disaster Management Applications

The role of GIS in environmental monitoring and disaster management is becoming
increasingly vital, as evidenced by its applications in tracking land subsidence, monitoring
coastal erosion, and managing seismic hazards. The integration of real-time GNSS data and
satellite imagery, as demonstrated in the monitoring of post-seismic displacements following
the 2011 Tohoku earthquake, provides a clear example of GIS’s potential to support disaster
response and recovery efforts. GIS’s ability to combine data from multiple sources into a
unified framework allows for more comprehensive, real-time analysis, which is critical when
time-sensitive decisions need to be made.

In the context of climate change and natural disaster mitigation, GIS technologies are poised to
become even more important. According to NASA (2024), by 2050, sea levels could rise by up
to 1 meter in many coastal regions, leading to unprecedented risks from flooding, erosion, and
storm surges. G1S-based models that integrate climate data with topographic information will
be essential for predicting and managing these risks. Furthermore, GIS technologies will be at
the forefront of monitoring environmental phenomena such as land degradation, desertification,
and deforestation, which are already having profound impacts on ecosystems and human
populations.

The adoption of GIS for disaster preparedness and mitigation will likely grow exponentially in
the coming decades. It is predicted that by 2030, 90% of global cities will utilize GIS for
resilience planning, climate adaptation, and disaster risk reduction (Statista, 2023). This will be
supported by advancements in satellite imagery, Al, and machine learning algorithms, which
will further enhance GIS’s ability to model complex environmental systems and predict future
risks with greater accuracy. [20-25].

4. Challenges and Limitations: Data Integration and Scalability

Despite the considerable advantages, the integration of GIS in geodesy faces certain challenges
that must be addressed. One of the most prominent issues is the integration of heterogeneous
data sources—ranging from satellite-based imagery to field-based GNSS measurements. While
GIS platforms excel at combining various types of data, discrepancies in data quality, accuracy,
and resolution can lead to errors and inconsistencies. As noted by Li and Chen (2019),
challenges related to data fusion and standardization remain significant barriers to achieving
seamless GIS integration across different geospatial datasets.
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Furthermore, the scale at which GIS must operate is becoming increasingly complex. The sheer
volume of geospatial data, particularly with the rise of remote sensing technologies and the
increasing availability of high-resolution satellite imagery, requires robust data management,
processing, and storage solutions. While cloud-based GIS platforms are rapidly improving,
scalability remains a key issue, particularly in large-scale applications such as global geodesic
networks and environmental monitoring systems. As data storage and processing capabilities
continue to evolve, the application of GIS in geodesy will benefit from the increased availability
of cloud computing resources and the development of more advanced machine learning
algorithms for data processing.

5. Future Outlook: GIS as a Central Tool in Geodesic Practice

Looking to the future, the role of GIS in geodesy will only grow more integral. The ongoing
advancements in GIS technology, especially in the areas of Al, machine learning, and real-time
data processing, will enhance the ability of geodesists to conduct more sophisticated analyses
of Earth’s surface and its dynamic processes. The future of geodesy will undoubtedly be shaped
by the increasing integration of GIS with emerging technologies, such as autonomous drones
for data collection, advanced remote sensing techniques, and predictive analytics for geospatial
modeling.

By 2035, GIS is expected to become the central tool for geodesic practice, with applications
spanning a wide range of fields, from global navigation systems and environmental monitoring
to urban planning and infrastructure management. As technologies such as machine learning
and Al continue to evolve, GIS will move beyond its traditional role as a spatial data
management tool to become a predictive and decision-support system capable of forecasting
changes in Earth’s physical and built environments. The continued adoption of GIS in geodesy
will also be supported by greater collaboration between geodesic professionals, environmental
scientists, urban planners, and engineers, creating a more integrated approach to solving the
complex challenges of the 21st century. GIS has already proven itself as an indispensable tool
in geodesy, bringing about significant improvements in data accuracy, surveying efficiency,
cost-effectiveness, and the scope of spatial analysis. However, as this study has shown, the full
potential of GIS in geodesy will only be realized as challenges related to data integration,
scalability, and real-time processing are addressed. With technological advancements on the
horizon, the future of GIS in geodesic work looks promising, particularly as the global demand
for precise, real-time geospatial data continues to grow [25-32].
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Conclusion

The integration of Geographic Information Systems (GIS) into the field of geodesy has
fundamentally transformed the way geospatial data is collected, analyzed, and utilized, offering
remarkable improvements in accuracy, efficiency, and cost-effectiveness. This study has
demonstrated that GIS enables geodesists to achieve unprecedented precision in measurements,
streamline surveying processes, and optimize resource allocation, ultimately reducing project
costs and enhancing decision-making in complex geodetic and environmental applications.
The growing reliance on GIS is particularly evident in the areas of environmental monitoring,
urban planning, and disaster management, where the ability to integrate real-time data from
multiple sources—such as GNSS, LIiDAR, and remote sensing—has revolutionized how
geodesic data is used to address dynamic challenges such as land subsidence, coastal erosion,
and seismic hazards. As the global demand for more accurate and timely geospatial data
continues to rise, the potential applications of GIS in geodesy will only expand, driving
innovation in sectors ranging from infrastructure development to climate change mitigation.
However, despite its many advantages, the integration of GIS in geodesy is not without its
challenges. Issues related to data integration, the standardization of heterogeneous data sources,
and the scalability of GIS platforms remain significant barriers to achieving seamless
integration across diverse geospatial datasets. As technologies such as cloud computing,
machine learning, and Al continue to evolve, it is expected that these challenges will be
mitigated, further enhancing the capabilities of GIS in geodesic work.

Looking ahead, the future of GIS in geodesy is promising, with its role set to grow even more
central as technologies evolve and as the demand for real-time, high-precision geospatial
analysis increases. By 2030, GIS is expected to be a cornerstone of geodesic practices
worldwide, enabling more sophisticated predictive models, more efficient workflows, and
better-informed decision-making. As GIS continues to advance and integrate with emerging
technologies, it will not only play a central role in geodesic surveys but also shape the broader
future of Earth monitoring, urban development, and environmental management.

In conclusion, GIS has proven to be an indispensable tool in geodesy, enhancing the precision,
efficiency, and scalability of geospatial data analysis. The continued evolution of GIS
technologies promises to further revolutionize the field of geodesy, offering new opportunities
to address the increasingly complex challenges of managing and monitoring Earth's dynamic
surface.

References

1. Kocumos M. BAPOMETPUK HUBEJIMPJIALL AHUKJIMTMHU UJIMUU TAJKUK
OTUIII //Innovations in Science and Technologies. —2024. — T. 1. — Ne. 1. — C. 151-162.

2. Mahmud K. METHODS OF EQUALIZATION AND EVALUATION OF GEODESIC
BASES //Western European Journal of Modern Experiments and Scientific Methods. —
2024. —T. 2. — Ne. 6. — C. 200-204.

3. Makhmud K., Khasan M. Horizontal Survey of Crane Paths. — 2023.

4. Manopov X. V., Kasimov M. KARTALARNING RAQAMLI MODELINI YARATISH
//INTERNATIONAL CONFERENCE ON LEARNING AND TEACHING. —2022. - T.
1. — Ne. 8. — C. 252-258.

28|Page



European Journal of Pedagogical Initiatives and Educational Practices
ISSN (E): 2938-3625
Volume 2, Issue 11, November - 2024

5.

10.
11.

12.

13.
14.
15.

16.

17.

Khakimova K. R., Ahmedov B. M., Qosimov M. Structure and content of the fergana
valley ecological atlas /ACADEMICIA: An International Multidisciplinary Research
Journal. —2020. — T. 10. — Ne. 5. — C. 456-459.

Kasimov M., Habibullaev E., Kosimov L. Determination of the chimney roll //An
International Multidisciplinary Research Journal. — 2020. — T. 10. — Ne. 6. — C. 1313-1318.
Abduraufovich K. O. Development of a Technique for Generating Unique Land Use Maps
Using Remote Sensing Information //Texas Journal of Engineering and Technology. —
2023.-T. 27. - C. 6-8.

Abduraufovich K. O. METAMORPHISM OF SEDIMENTARY ROCKS AND THEIR
DEPOSITIONAL FORMS //Galaxy International Interdisciplinary Research Journal. —
2023. - T. 11. — Ne. 12. — C. 697-701.

Abduraufovich K. O. TECTONIC MOVEMENTS. THE RIDGES IN THE ROCKS
THAT OCCUR AS A RESULT OF TECTONIC MOVEMENTS //Western European
Journal of Modern Experiments and Scientific Methods. — 2024. — T. 2. — Ne. 6. — C. 124-
131.

Abduraufovich K. O. SIMPLE AND ACCURATE METHODS OF SYOMKAS
PERFORMED IN THE FORMATION OF THE EARTH //Academia Repository. — 2023.
—T.4.—Ne. 12. — C. 17-24.

Boxuznos b. P., Katomos O. A. UI3YUYEHUE 3AITACOB BAHAJIMICOJIEPXKAILIMX
MECTOPO}KI[EHI/IfI V3BEKMCTAHA W HAXOXJEHWE B TEXHOI'EHHBIX
OTXOJAX //Momnoasie yuensie. — 2024. — T. 2. — Ne, 1. — C. 72-74.

XacanoB A. C., DmonkynoB Y. X., KatomoB O. A. HccnenoBanue U ompenesieHue
TEXHOJIOTHUYCCKUX IMapaMCTPOB M3BJICUHCHUSA KCJIC3a M3 KEJIC30COACPKAIIBIX CI)IpI)é n
pyasl //Barqarorlik va yetakchi tadgiqotlar onlayn ilmiy jurnali. — 2023. — T. 3. — Ne. 4. —
C. 291-298.

Madumarov B., Mirzaakhmedov S. REQUIREMENTS FOR THE ACCURACY OF THE
EXISTING AND NEWLY BUILT PLANNED GEODESIC NETWORKS IN THE AREA
/Innovations in Science and Technologies. —2024. — T. 1. — Ne. 1. — C. 48-54.
Typauxynos X., Mup3aakxmenoB C. PekoHCTpyKuMsl TOpOJ0B, BOIPOCHl PEHOBALIMM U
HCIIOJIb30BAHHUEC TCOMHKCHCPHBIX CUCTEM B TOPOACKOM pPa3sBUTUU //TCHJIGHIII/II/I )51
MePCIIeKTUBBI pa3BuTus Topoaos. — 2023. — T. 1. — Ne, 1. — C. 209-212.

Ganiyev Y. Y., Murodilov K. T., Mirzaakhmedov S. S. Evaluating the precision of google
maps in countryside regions //ITALY" ACTUAL PROBLEMS OF SCIENCE AND
EDUCATION IN THE FACE OF MODERN CHALLENGES". —2023. — T. 14. — Ne. 1.
Abdurakhmanov A. A. Mirzaakhmedov SSH DEVELOPMENT OF MECHANISM FOR
CARTOGRAPHIC SUPPORT OF REGIONAL DEVELOPMENT //Finland International
Scientific Journal of Education, Social Science & Humanities. — 2023. — T. 11. — Ne. 3. —
C.1110-1118.

Turdikulov K. CALCULATION AND DESIGN OF EARTHQUAKE RESISTANT
GROUNDS //Western European Journal of Modern Experiments and Scientific Methods.
—2024. —T. 2. — Ne. 6. — C. 144-150.

29|Page



European Journal of Pedagogical Initiatives and Educational Practices
ISSN (E): 2938-3625
Volume 2, Issue 11, November - 2024

18.

19.

20.
21.

22.
23.

24,
25.
26.
27.
28.
29.

30.

31.

32.

Marupov A. et al. Methods for researching the influence of electromagnetic waves of
power transmission lines on soil properties //E3S Web of Conferences. — EDP Sciences,
2024. - T. 508. — C. 07002.

Turdikulov K. ENVIRONMENTAL-RECLAMATION STATUS OF IRRIGATED
SOILS, PROBLEMS OF IMPROVING IT AND INCREASING SOIL FERTILITY
//Western European Journal of Modern Experiments and Scientific Methods. — 2024. — T.
2.— Ne. 6. — C. 140-143.

Turdikulov K. Calculation of the stability of ground dam under seismic loads //E3S Web
of Conferences. — EDP Sciences, 2023. — T. 452. — C. 02021.

Salyamova K. et al. Numerical analysis for stress-strain state of an earthfill dam under
seismic impact //AIP Conference Proceedings. — AIP Publishing, 2023. — T. 2612. — Ne. 1.
Salyamova K. et al. Long-term monitoring of earth dam of the Charvak hydroelectric
power plant (HPP) considering the water level of the reservoir //[E3S Web of Conferences.
— EDP Sciences, 2023. — T. 462. — C. 02050.

Tolibjon o’g’li M. X. et al. METHODS USED IN CARTOGRAPHY AND
ANALYTICAL ANALYSIS OF GEOGRAPHIC DATA //Western European Journal of
Modern Experiments and Scientific Methods. —2024. — T. 2. — Ne. 6. — C. 156-163.
Arabboyevna A. M. USE OF MODERN METHODS OF GEODESY, CARTOGRAPHY
MANAGEMENT //Galaxy International Interdisciplinary Research Journal. — 2023. — T.
11. — Ne. 12. — C. 1409-1412.

Marupov A. et al. Procedure and method of marking administrative-territorial boundaries
on the basis of digital technologies //E3S Web of Conferences. — EDP Sciences, 2023. —
T. 452. — C. 03007.

Khudoynazarovich T. H. et al. Complex of Anti-Erosion Measures to Increase the
Efficiency of Irrigated Lands //Central Asian Journal of Theoretical and Applied Science.
—2022. - T. 3. —Ne. 10. — C. 194-199.

Typauxynos X. X. Ananmu3 YcroiuuBoctu AsikumHckoil I'pyHToBoii [Inmotunsr Ilpu
Ceiicmuuecknx Harpyskax //CENTRAL ASIAN JOURNAL OF THEORETICAL &
APPLIED SCIENCES. - 2022. — T. 3. — Ne. 6. — C. 1-6.

Salyamova K. D. et al. The Stress State Of A Soil Dam Under Dynamic Action, Taking
Into Account The Dissipative Properties Of The Soil //International Journal of Progressive
Sciences and Technologies (IJPSAT), http://ijpsat. ijsht-journals. org. — 2021. — T. 25. —
Ne. 2. - C. 51-62.

Mahmud K. USE OF GNSS SYSTEM AND SGN POINTS IN THE REPUBLIC OF
UZBEKISTAN //Web of Technology: Multidimensional Research Journal. —2024. —T. 2.
—Ne, 11. - C. 11-17.

Mahmud K. STUDY OF GEODESIC INSTRUMENTS PRODUCED IN LEADING
EUROPEAN COUNTRIES IN OUR REPUBLIC //Western European Journal of Modern
Experiments and Scientific Methods. — 2024. — T. 2. — Ne. 11. — C. 31-41.

Abduraufovich K. O. METHODS FOR PREDICTING SEISMIC ACTIVITY AND
PREPARING FOR EARTHQUAKES USING MODERN TECHNOLOGIES //Web of
Technology: Multidimensional Research Journal. — 2024. — T. 2. — Ne. 11. — C. 18-24.
Abduraufovich K. O. USE OF GIS TECHNOLOGIES AND SATELLITE DATA FOR
GEOLOGICAL RESEARCH //Western European Journal of Modern Experiments and

Scientific Methods. — 2024. — T. 2. — Ne. 11. — C. 24-30.

30|Page



