
Brief information about the project 

Name of the project 

 

AP27511595 "Development of a regional geographic 

information system for monitoring and assessing the 

outburst hazard of moraine-glacial lakes in the eastern part 

of Ile Alatau" 

Relevance 

 

The moraine-glacial complex of the Ile Alatau is located 

in a highly dynamic zone. Physical and chemical 

processes actively occur here, resulting in the formation 

of morphological depressions, which are then filled with 

water due to the intensification of glacial runoff and 

meltwater. Consequently, assessing the outburst hazard of 

moraine-glacial lakes formed as a result of their 

development and overfilling, as well as conducting an 

inventory of these lakes based on ground-based, 

aerovisual, and reconnaissance surveys - including 

satellite imagery and the application of advanced 

computer technologies - is an urgent task.The project 

aims to develop a regional geographic information system 

(GIS) for monitoring and assessing the outburst hazard of 

moraine-glacial lakes in the eastern part of the Ile Alatau. 

The system is based on a comprehensive approach that 

includes lake inventory using satellite imagery, field 

surveys, and modern computer technologies. The regional 

GIS will enable a detailed study of the topographic, 

climatic, and hydrological characteristics of the region, 

the assessment of potential risks, and the development of 

mitigation measures for possible outbursts. 

Purpose 

 

The objective of this project is to develop a regional 

geographic information system (GIS) for monitoring and 

assessing the outburst hazard of moraine-glacial lakes in 

the eastern part of the Ile Alatau, utilizing remote sensing 

(RS) data, unmanned aerial vehicles (UAVs), and GIS 

technologies. 

Objectives 1.Collection of archival, departmental, historical, and 

monitoring data on moraine-glacial lakes in the eastern 

part of the Ile Alatau. 

2.Systematization and analysis of satellite imagery and 

UAV aerial photographs to assess the current state of 

moraine-glacial lakes in the eastern part of the Ile Alatau. 

3.UAV deployment and capture of high-resolution 

overlapping images to enable the creation of 3D models of 

vulnerable mudflow hazard areas in the eastern part of the 

Ile Alatau. 

4.Determination of the morphometric characteristics of 

moraine lakes in the eastern part of the Ile Alatau based on 

remote sensing (RS) and UAV data. 

5.Analysis of changes in meteorological, glaciological, 

and geomorphological factors influencing the state and 

dynamics of moraine-glacial lakes. 

6.Determination of outburst hazard criteria for moraine-

glacial lakes based on the identification of mudflow-



forming conditions using GIS technologies, RS, and UAV 

data. 

7.Modeling the outburst of moraine-glacial lakes in the 

eastern part of the Ile Alatau. 

8. Creation of interactive maps (inventory, assessment, 

and predictive-recommendatory types) of moraine-glacial 

lakes in the eastern part of the Ile Alatau. 

9.Development of a regional geographic information 

system (GIS) for monitoring and assessing the outburst 

hazard of moraine-glacial lakes in the eastern part of the 

Ile Alatau. 

Expected and achieved results 1.Creation of a scientific-methodological database 

containing archival, departmental, historical, and 

monitoring data on moraine-glacial lakes to assess their 

outburst hazard. 

2.Spatial analysis of the moraine-glacial complex in the 

eastern part of the Ile Alatau, including quantitative and 

qualitative characteristics. 

3.Detailed processing of UAV data to obtain precise 

information on the characteristics of moraine-glacial lakes. 

4.Classification of moraine-glacial lakes based on the 

processing and analysis of morphometric data. 

5.Calculated and processed data on meteorological, 

glaciological, and geomorphological characteristics to 

assess the outburst hazard of moraine-glacial lakes and 

determine their criteria. 

6.Methodology for determining hazard assessment criteria 

for moraine-glacial lakes in the eastern part of the Ile 

Alatau. 

7.Refined large-scale maps of outburst-prone areas of the 

moraine-glacial complex based on remote sensing (RS) 

and UAV data. 

8.Interactive map (inventory, assessment, and predictive-

recommendatory type) of moraine-glacial lakes in the Ile 

Alatau based on the integrated use of GIS technologies, 

RS, and UAV data. 

9.Regional geographic information system (GIS) for 

monitoring and assessing the outburst hazard of moraine-

glacial lakes in the eastern part of the Ile Alatau. 

In 2025, as part of the research, a comprehensive scientific-

methodological database on moraine-glacial lakes in the 

eastern part of the Ile Alatau (Talgar and Esik river basins) 

was created. This database consolidated archival, 
historical, and monitoring data regarding their condition 

and historical cases of mudflows. To supplement this 

database, a detailed analysis of recent satellite and aerial 

imagery was performed, allowing for the assessment of the 

spatiotemporal dynamics of the lakes over the last decade. 

Additionally, UAV aerial photography was conducted 

over the Talgar riverbed. Based on the data obtained from 

the drone, a high-precision 3D digital elevation model 

(DEM) was constructed, which is essential for a detailed 

morphometric analysis of the riverbed and the 



identification of potentially vulnerable mudflow hazard 

areas. 

The results of the spatiotemporal analysis were 

successfully validated and published in an article 

recommended by CQASHE (КОКНВО), titled "Іле 

Алатауының солтүстік беткейінің орталық және 

шығыс бөлігіндегі мұздықтық-мореналық көлдердің 

кеңістіктік-уақыттық үлестірілуін талдау" [Analysis of 

the spatiotemporal distribution of glacial-moraine lakes in 

the central and eastern parts of the northern slope of the Ile 

Alatau]. 

Research team members with 

their identifiers (Scopus Author 

ID, Researcher ID, ORCID, if 

available) and links to relevant 

profiles 

 

1.Assel Abdullayeva – Principal Investigator (PI), PhD, 

Acting Associate Professor. H-index – 2; Web of Science 

ResearcherID: ITE-4797-2023; Scopus Author ID: 

58001704200; ORCID ID: 0000-0001-8947-4920. 

2.Marzhan Ospanova – PhD, Acting Associate Professor. 

H-index – 1; Scopus Author ID: 57223190936; ORCID 

ID: 0000-0002-6812-4507. 

3.Zhanara Zhanabayeva – PhD Student, Senior Lecturer. 

H-index – 2; Web of Science ResearcherID: ABE-5670-

2021; Scopus Author ID: 57191187902; ORCID ID: 0000-

0002-4226-1941. 

4.Kanat Zulpykharov – PhD, Senior Lecturer. H-index – 3; 

Web of Science ResearcherID: AAA9651-2022; Scopus 

Author ID: 57347268200; ORCID ID: 0000-0002-7959-

1434. 

5.Zhansaya Beksultanova – PhD Student, Senior Lecturer. 

H-index – 1; Web of Science ResearcherID: LHL7503-

2024; Scopus Author ID: 59302827100; ORCID ID: 0009-

0005-5925-5889. 

6. Marzhan Tursyngali – PhD, Lecturer. H-index – 2; Web 

of Science ResearcherID: JPU-9692-2023; Scopus Author 

ID: 58798919700; ORCID ID: 0009-0005-5925-5889. 

7.Zhanarys Turymtayev - PhD Student. H-index – 2; Web 

of Science ResearcherID: JPU-0703-2025; Scopus Author 

ID: 59237751100; ORCID ID: 0000-0003-4075-6702. 

8.Saule Zhaksylyk – Master's Student. ORCID ID: 0009-
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Priority compared to real-world 

alternatives 
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