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Abstract. The article presents information on mapping the current state of
groundwater in the Republic of Karakalpakstan, a theoretical study of the
mapping process, monitoring of groundwater through GIS software, a
geoinformation system, studying the quality of groundwater, monitoring changes
in groundwater levels using GIS technologies to ensure the rational use of water
resources in Karakalpakstan.
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M. Annanaszaposa
Camocmoamenwvnulii couckamens kageopwt I'eooe3uu, kapmozpaguu u
RPUPOOHBIX Pecypcos
Kapakannaxkckuii 2ocyoapcmeennwliit ynusepcumem umenu bepoaxa
Hykyc, Y30ekucman
MOHUTOPUHI' U KAPTUPOBAHUME USMEHEHMWSI YPOBHS
I'PYHTOBBIX BO/]

Annomayusa. B cmamve npedcmasnena umgopmayus 0 KapmuposaHuu
meKyujeco Cocmosuus noozemuvlx 600 6 Pecnyonuxke Kapakannakcman,
MeopemuyecKom U3yyeHuu npoyecca Kapmuposanus, MOHUMOPUH2E NOO3EMHbIX
800 nocpedcmeom npocpammuoco obecnevenus IHUC, ceounghopmayuonnot
cucmembl, U3y4eHuy Kaiecmea no03emMHbix 600, MOHUMOPUH2E USMEHEHUs YPOBHS]
nOO3eMHbIX 600 ¢ uchnoavszoganuem mexuonocu IUC ona obecneuenus

PAYUOHAIIbHO2O UCNO1b306AHUA 600Hblxpecypcoe 6 KapaKClJZI’lCZKCWlClHe.
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Knwuesvie cnosa: rapmoepaguposanue, epynmosvie 600w, 1 HC-
MEXHON02UU, Opoulaemvie Meppumopuu, OpeHa’ic, 6a3a OAHHbIX, NPOSPAMMHOE
obecneuenue ArcGis, Koniekmop.

Mapping the current state of groundwater is crucial for sustainable water
resource management, environmental protection, and policy development.
Theoretical foundations and foreign experience contribute to the formation of an
effective system for monitoring and mapping groundwater.

Groundwater, as the most important component of nature, plays an
invaluable role in socio-economic development. The process of in-depth study and
mapping of their current state is theoretically based on the integration of
hydrogeology, geoecology, and geoinformation systems (GIS). The main
theoretical approach in groundwater mapping is the analysis of quantitative and
qualitative indicators of water resources in connection with the regularities of
territorial distribution. This requires taking into account natural-geographical
factors, geological structure, climatic conditions, and anthropogenic impacts.

In foreign experience, a number of modern methods for mapping
groundwater have been introduced. In particular, in the USA and European
countries, groundwater monitoring maps are being created based on remote sensing
technologies and GIS. In the experience of Japan and Korea, the practice of
forecasting the water balance and assessing environmental risks using
geoinformation models has been established. At the same time, a number of
international projects are being implemented in the countries of Central Asia in the
direction of integrated management of transboundary water resources and the
compilation of common electronic maps.

One of the GIS software is the ILWIS software, which is used to predict the
potential zone of groundwater in the study area. For the development of a forecast
map of potential groundwater zones, a system of overlapping or combining all
thematic maps based on weight values was used. For processing data influencing

the formation of remote groundwater and mapping the potential zones of
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groundwater in the studied territory, methods of probing and GIS are used.

The works of Professor S.Sh.Mirzaev, one of the well-known scientists of
the republics of Central Asia and Russia, are mainly devoted to methods for
determining groundwater reserves.In ancient Greece, Rome, China, and Egypt, the
first scientific concepts about the water cycle in nature and its properties appeared.

To monitor changes in groundwater levels in the Republic of Karakalpakstan
and map them using GIS technologies, we will need to collect data on the
hydrogeology of the region, especially on the level, distribution, flow direction,
and quality of groundwater. Subsequently, this data can be used to create
groundwater maps using GIS technology.

Such maps help in planning the sustainable use of water resources and
making decisions on managing the water balance of the territory.

In the Republic of Karakalpakstan, irrigated areas are fully provided with
drainage, and the length of the collector per 1 hectare is 31.88 p.m. The level of
groundwater removed from irrigated land areas by collectors is monitored by an
engineer and technical specialist of the existing land reclamation department in
each district every 10 days. Analysis of chlorine and solid residues in collector and
irrigation water is carried out once a month in the chemical laboratory. One of the
main sources for assessing the melioration state of lands is the operation of 3,583
observation wells for monitoring the groundwater level.

Groundwater monitoring through the geoinformation system is carried out
by studying the quality of groundwater and modeling it using algorithms and
software. In this case, we consider two indicators: the first is an increase in the
water level and the second is a decrease in the water level. Based on these two
main indicators, we can analyze the overall water situation in the region. In these
processes, the following conditions are controlled: spatial distribution of
geofiltration parameters; spatial distribution of the aquifer balance of groundwater;
spatial distribution of the initial conditions of geofiltration and hydrogeochemistry;

boundary conditions of groundwater flows. The data obtained as a result of this
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analysis are combined in an automated system in the form of analysis results and
maps, and computational experiments are conducted to determine geofiltration
examples, initial and boundary conditions. The obtained data are entered into a
computerized system as layers by geographical coordinates, and based on the
"Geoinformation Modeling" method, the relationship between thematic layers is
determined.

In the Republic of Karakalpakstan, the design and construction of maps
using GIS technologies is an important engineering project aimed at improving
wastewater collection and treatment infrastructure. Geographic Information
Systems (GIS) As an example, we can take the KC-3-4 collector system for
creating dot maps, analyzing territories, optimizing network routes, and managing
backup system data.

This will allow improving the planning and monitoring of the system's
construction and operation, as well as increasing the efficiency of resource
management. To minimize the negative impact on the environment, it is also
important to consider the environmental situation of the project.

Creating a database for the KC-3-4 collector system includes several stages,
mainly:

1. Data collection: collection of all necessary information about the existing
collector system, mainly geographical coordinates, topographic maps, utilities, and
other information.

2. Defining the database structure: defining the database structure, especially
tables, relationships between them, attributes, and keys.

3. Creating a database: creating a database using specialized database
management software (e.g., PostgreSQL, MySQL, Oracle, etc.).

4. Data upload: Uploads all collected data into the database, especially
geographical information, topographic maps, utility programs, and other data.

5. Development of a GIS interface: development of a user interface based on

GIS technologies for convenient use of collector system data.

"IxoHomuka u counym' Ne3(142) 2026 www.iupr.ru



6. These stages require a comprehensive approach and cooperation of
various specialists, for example, specialists in geodesy, geology, databases, and
GIS technology.

The KC-3-4 collector in the Karauzyak and Takhtakupyr districts of the
Republic of Karakalpakstan was mapped. When creating the map, a database, i.e.,
a chp file, was created using the ArcGis program and brought to the map's
appearance. The map shows the boundaries of the districts, views of the district
observation well and the collector. In the attribute data of the Arc GIS program, the
length of the collector is recorded at the time of excavation.

When creating a map using ArcCatalog, a database (container) was created,
the necessary shp file was created, and the district boundary, collector, and

observation wells were mapped (Figure 1).

Sl fioa
) T W . {\ JJ_ .
N Vo XA S
ki | I - M‘h_ﬁ_}ﬂ,r i xu-_“"“—hr
TNAT oty gy o B
| 2|

Conventional symbols
Weel

e < KC_3 4 4
; | Border

Figure 1. Map of the KC-3-4 collector, passing through the Karauzyak and
Takhtakupir districts of the Republic of Karakalpakstan
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In conclusion, since the world in which we live is developing day by day,
the technologies used and the hydrological cycle must be adapted for effective
management. It is necessary to ensure the interdisciplinary exchange of
information about all layers of the planet. The constant development of GIS
software and remote sensing technology contributes to the quality and accuracy of
the models we create and the forecasts we provide, as well as the development of
new research methods. This increases important opportunities for improving our
analysis and forecasting by integrating the data model, real-time learning, and
recursive future prediction.

In Karakalpakstan, the introduction of best practices into the processes of
management and protection of groundwater is of great importance. In particular,
the possibilities of sustainable management of groundwater resources can be
expanded by adapting modern geoinformation systems, satellite observations, and
modeling methods to national conditions.

An important task in ensuring the rational use of water resources in
Karakalpakstan is the observation of changes in groundwater levels using GIS
technologies and the compilation of a map of their distribution. GIS technologies
help decision-makers better understand groundwater problems and develop more
effective water management plans.

References

1. Zulherri E.M, Hizrahtul,. Kg Samawang, Sandakan, SabahMapping of
potential groundwater areas using the GIS method in Malaysia.

2. ILA.Agzamova, G.D.Gulyamov Groundwater Dynamics Page 5 Tashkent-
2025

3. Data of the Melioration Expedition of the Ministry of Water Resources of
the Republic of Karakalpakstan

4. Khudaybergenov Ya.G., Allanazarova M.K. Issues of efficient water use

in Karakalpakstan. Hydrogeological and hydro-ecological problems of the

"Ixonomuka u comuym' Ne3(142) 2026 www.iupr.ru



Southern Aral Sea region. / Collection of materials of the Republican Scientific

and Practical Conference. - Nukus, 25-26.04. 2023. pp. 193-196.

"Ixonomuka u comuym' Ne3(142) 2026 www.iupr.ru



	One of the GIS software is the ILWIS software, which is used to predict the potential zone of groundwater in the study area. For the development of a forecast map of potential groundwater zones, a system of overlapping or combining all thematic maps based on weight values was used. For processing data influencing the formation of remote groundwater and mapping the potential zones of groundwater in the studied territory, methods of probing and GIS are used.

