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APPLICATION OF GEOGRAPHIC INFORMATION SYSTEMS
(GIS) IN LAND AND WATER RESOURCES MONITORING
Cammuees IOnycoex Illlaxoouoounoeuu
Accucmenm AHOUNHCAHCKO20 UHCIUMYMA CEbCKO20 XO3AUCMEA U
azpomexHonocuu
INMPUMEHEHUE TEOTPAOUYECKUX NTHO®OPMAIIUMOHHBIX
CUCTEM (I'C) AJ1s1 MOHUTOPUHI'A 3EMEJIBHBIX U BOAHBIX
PECYPCOB
Abstrart: Geographic Information Systems (GIS) have become essential
tools in the monitoring and management of land and water resources. This paper
explores the integration of GIS and remote sensing technologies to assess
environmental conditions, predict hazards, and support sustainable resource
management. Methods such as hydrological modeling, remote sensing data
integration, and spatial analysis are discussed in the context of real-world
applications from regions like the Nile Delta and the Red Sea. Results indicate that
GIS significantly enhances decision-making by offering accurate, timely, and
visually intuitive data for planners and policymakers. The study highlights the
growing role of GIS in environmental monitoring and emphasizes the need for
broader adoption and investment in GIS technologies.
Key words: geographic information systems, remote sensing, resource
monitoring, sustainable management, hydrological modeling, spatial analysis,

environmental control.

Annoranus: I'eorpaduueckue mHpopmammonnsie cucremsl (I'MC) cranu
HEOTHhEMJIEMBIMU MHCTPYMEHTAMU B MOHUTOPHUHIE W YNPABICHUU 3€MEIbHBIMU U
BOJIHBIMM pecypcaMu. B 1aHHOW cTarbe pacCMaTpPUBAECTCA HHTErPALUS
texHojiorui ['MC u AUCTaHIMOHHOTO 30HAWPOBAHMS I OLIEHKH COCTOSIHUA

OKpY’KaroOLEel Cpeapl, IMPOrHO3UPOBAHUS NPUPOAHBIX PHUCKOB MU IOAJNEPKKH
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YCTOWYHMBOro ympaBiieHus: pecypcamu. OOCyXHal0Tcsi TaKHE€ METOMbI, Kak
TMJIPOJIOTUYECKOE  MOJEIMPOBAHME, MHTErpauys JaHHBIX JUCTAaHLIHUOHHOIO
30HIMPOBAHMS M NPOCTPAHCTBEHHBIM aHANIN3, NPUMEHUTEIBHO K PEaJbHBIM
yCIIOBHSIM, HanmpuMmep, B nenbre Huima u akBaropun KpacHoro mops. Pesynbrars
MOKa3bIBAIOT, YTO Hcnoiab3oBanue ['MC 3HaunTenbHO MOBBIMAET 3PHEKTUBHOCTD
IIPUHATHS PELIEHUN, NPEIOCTaBIsIl TOYHYH, CBOEBPEMEHHYI0 M HAIVIIAHYIO
uHbOpMaIMIO IS TUIAHUPOBIIMKOB M JIMI[, TNPUHUMAIONIMX pernieHus. B
UCCIENOBAaHNM ToAauepkuBaercs pacrymas poiap [HWC B skojmornueckom
MOHHMTOPUHIE U HEOOXOAUMOCTH 00Jiee MIMPOKOTO BHEAPEHUS] U UHBECTULIUHN B ATH
TEXHOJIOTHUHU.

KiroueBble ciaoBa: reorpaduueckue HMH(POPMALMOHHBIE  CHCTEMBI,
JUCTAaHIIMOHHOE 30HIMPOBAHUE, MOHUTOPUHI PECYPCOB, YCTOMYMBOE YIPABIICHUE,
TUAPOJOTHYECKOE MOJEIUPOBAHUE, MPOCTPAHCTBEHHBIM aHAIMU3, DKOJOTHYECKUN

KOHTPOJIb.

Introduction

A Geographic Information System (GIS) is a comprehensive computer
system managed by experts and analysts, whose main tasks include collecting,
storing, managing, analyzing, modeling, and visualizing spatial-geographic data.
The term "geo-information system" encompasses these functions with a focus on
geospatial data related to natural and social phenomena. While there are many
definitions, the essence remains the same — GIS provides tools to understand and
manage spatial data, such as coordinates, land boundaries, legal and economic data
about locations, and other important geospatial information.

GIS plays a crucial role in various fields such as ecology, agriculture, water
resources management, and land use. Its core capabilities include spatial analysis,
trend identification, remote sensing data integration, and cartographic
visualization.

Methods
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The application of GIS and remote sensing technologies in monitoring land
and water resources involves several key methodologies:

- Remote Sensing Integration. Utilizing satellite imagery and drone
technology to assess the condition of land and water resources. For instance, the
integration of LiDAR data with GIS has been employed to model flood-prone
areas accurately, as demonstrated in the Cigher River basin study in Romania.

- Hydrological and Hydraulic Modeling. Implementing models like HEC-
RAS to simulate water flow and predict flood scenarios. These models, when
integrated with GIS, provide detailed insights into potential flood impacts on
various land uses.

- Land Degradation Assessment. Employing GIS and remote sensing to
monitor land degradation processes such as salinization, erosion, and waterlogging.
Studies in the Nile Delta, Egypt, have utilized these technologies to identify and
assess the extent of land degradation over time.

- Flood Risk Mapping. Applying GIS-based morphometric analysis to
produce flood hazard maps, particularly in arid regions. In the Red Sea Region of
Egypt, such approaches have been used to delineate flood-prone areas effectively .

Results

The integration of GIS and remote sensing technologies has yielded
significant results in the monitoring and management of land and water resources:

1. Enhanced Flood Risk Assessment. In the Cigher River basin, the use of
GIS and HEC-RAS modeling identified areas vulnerable to flooding under various
discharge scenarios, enabling the development of targeted mitigation strategies.

2. Improved Land Degradation Monitoring. In Egypt's Nile Delta, GIS and
remote sensing techniques have facilitated the detection of land degradation
factors, informing conservation and land management practices.

3. Effective Flood Hazard Mapping. The application of GIS-based
morphometric analysis in Egypt's Red Sea Region has resulted in accurate flood
hazard maps, aiding in disaster preparedness and response planning.

Discussion
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The utilization of GIS and remote sensing technologies in environmental
monitoring offers numerous benefits:

o Data Integration: Combining various data sources for comprehensive
analysis.

« Real-Time Monitoring: Enabling timely detection of environmental changes.

« Predictive Modeling: Forecasting potential environmental hazards.

« Resource Management: Informing sustainable practices for land and water
use.

However, challenges such as data availability, technical expertise, and
resource constraints may affect the implementation of these technologies.
Addressing these challenges through capacity building and investment in
infrastructure is essential for maximizing the benefits of GIS and remote sensing in
environmental monitoring.

Conclusion

The application of GIS and remote sensing in land and water resource
monitoring has proven to be a transformative approach for environmental
assessment and management. These technologies enable precise analysis of spatial
data, facilitate predictive modeling of hazards such as floods and droughts, and
support the sustainable use of natural resources. Real-world case studies
demonstrate the efficacy of GIS in identifying land degradation, mapping flood-
prone zones, and monitoring water quality. For countries facing challenges related
to resource scarcity, climate change, and environmental degradation, GIS offers a
data-driven foundation for strategic decision-making. Continued development of
GIS infrastructure and human capacity is essential to maximize its potential and
ensure long-term environmental sustainability.

References

1. Mihu-Pintilie, A., & Niculita, M. (2024). Flood Hazard Assessment
Using HEC-RAS and GIS Techniques: A Case Study of the Cigher River Basin
(Romania). Applied Sciences, 15(5), 2520. https://www.mdpi.com/2076-
3417/15/5/2520

"IxoHomuka u conuym' Ne5(132) 2025 www.iupr.ru



2. Shalaby, A., & Tateishi, R. (2007). Remote sensing and GIS for
mapping and monitoring land degradation in the northwestern coastal desert of
Egypt. Applied Geography, 27(1), 28—41.

3. Elhag, M., & Bahrawi, J. A. (2024). Flash flood hazard mapping
using morphometric analysis and GIS techniques in arid Red Sea Region, Egypt.
Arabian Journal of Geosciences. https://link.springer.com/article/10.1007/s13201-
024-02130-5

4. Yunusbek S., Rakhmatillo S. THE ROLE OF GEODESY WORK IN
THE DESIGN OF PUMP STATIONS //Universum: texnicheskie nauki. — 2022. —
Ne. 4-11 (97). — S. 48-50.

https://cyberleninka.ru/article/n/the-role-of-geodesy-work-in-the-design-of-
pump-stations

5. Sattiev Yu. SH., Abdumutalipova X. KOSMIK SURATLARDAN
FOYDALANIB TUPROQ SHO’RLANISHINI ANIQLASH VA MONITORING
QILISH USULLARI /DEVELOPMENT ISSUES OF INNOVATIVE
ECONOMY IN THE AGRICULTURAL SECTOR. —2021. —T. 239.

6. Saidxodjaeva D. A., Sattiev Yu., Ishonqulov Z. Application of modern
innovative technologies in the regulation of water consumption and calculation of
single-walled hydraulic structures //Aktualnie nauchnie issledovaniya v
sovremennom mire. — 2020. — Ne. 2-2. — S. 80-85.

https://elibrary.ru/item.asp?1d=42781156

7. Shakhobiddinovich S. Y. THE USE OF MODERN GEODETIC TOOLS
WHEN CREATING A GEODETIC BASE FOR SURVEYING LINEAR
STRUCTURES //Open Access Repository. —2023. —T. 9. — Ne. 6. — S. 87-90.

https://oarepo.org/index.php/oa/article/view/3401 1

"IxoHomuka u conuym' Ne5(132) 2025 www.iupr.ru


https://oarepo.org/index.php/oa/article/view/34011
https://elibrary.ru/item.asp?id=42781156
https://cyberleninka.ru/article/n/the-role-of-geodesy-work-in-the-design-of-pump-stations
https://cyberleninka.ru/article/n/the-role-of-geodesy-work-in-the-design-of-pump-stations
https://link.springer.com/article/10.1007/s13201-024-02130-5
https://link.springer.com/article/10.1007/s13201-024-02130-5

