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To whom it may concern,

This document constitutes my professional external review of the dissertation project
entitled Development of a Methodology for Studying Geodynamic Processes of the Almaty
Metro Using Geodetic and Aerospace Methods that was composed and carried out by Mr.
Nurzhan Khamit. As the external reviewer under whom Mr. Khamit worked during his time
at the Yıldız Technical University, I am well positioned and very pleased to evaluate the
project.

This dissertation's objectives are well established within an in-depth scientific and technical
review of methods for monitoring geodynamic processes, algorithms for analyzing time
series of displacements, existing software systems, as well as instrumental observation
systems based on robotic geodetic stations, satellite technologies and digital sensor systems
and ensuring the safety of underground transportation facilities. Special attention is paid to
the possibilities of integrating geographic information systems (GIS) for spatial data
processing building digital displacement models, identifying anomalous deformation zones,
and modeling potentially dangerous geodynamic sites.

Through this dissertation, Mr. Khamit is aimed at creating a comprehensive methodology for
assessing and monitoring geodynamic processes, ensuring increased operational safety of
the Almaty Metro and the sustainable development of its future branches,

Mr. Khamit proposed to methods for monitoring geodynamic processes, algorithms for
processing time series of GNSS measurements, software packages for stress-strain state
analysis (NDS), as well as modern instrumental observation systems, including automated
geodetic stations and remote monitoring methods of the territory, is carried out. Special
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attention is paid to the possibilities of integrating GIS technologies for spatial data analysis,

building digital maps of deformations and modeling potentially dangerous zones of influence

on existing and projected metro lines, including Saryarka and Momyshuly.

The Mr. Khamit is aimed to develop a method for determining the parameters of the zone of

influence of geodynamic displacements and deformations that occur during the construction

and operation of tunnels of the Almaty metro, based on the integration of geodetic and

aerospace methods.

The objectives of the Mr. Khamit dissertation project entitled Development of a Methodology

for Studying Geodynamic Processes of the Almaty Metro Using Geodetic and Aerospace

Methods are;

1. To study the existing methods of forecasting displacements and deformations of the

Earth's surface during the construction of subway tunnels, taking into account the

geological and man-made factors of the Almaty region.

2. To develop an algorithm for integrating data from instrumental observations, satellite

monitoring, and geoinformation systems to build a digital model of deformations of

underground structures and surfaces.

3. To substantiate the parameters of the zone of influence of displacements and

deformations of the Saryarka and Momyshuli branches, based on numerical modeling and

analysis of observations.
4. To introduce methods of geoinformation analysis (GIS) for spatial assessment of

geodynamic and deformation processes in the zone of influence of the Almaty metro, as

well as for modeling and visualization of potentially dangerous sections of underground

and surface infrastructure.

The findings of the Mr. Khamit dissertation project entitled Development of a Methodology

for Studying Geodynamic Processes of the Almaty Metro Using Geodetic and Aerospace

Methods are confirm the necessity of regular monitoring in dense urban and seismically
active areas and demonstrate the potential of integrating modern technologies to improve

the precision and efficiency of geodynamic assessments. The proposed methodology in Mr.

Khamit dissertation project can be applied not only to metro construction but also to other

underground structures, including mining industry facilities, both in Kazakhstan and

internationally.
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Summary:

During his time at the Yıldız Technical University and during my visit to Al-Farabi Kazakh
National University, I was able to observe Mr. Khamit in the classroom and in the process of
researching this dissertation. I am profoundly convinced that he has developed the skills
necessary to contribute to his field and has, through the process of composing and carrying
out this dissertation research, established a level of expertise in his field commensurate with
the degree he is seeking.

I therefore recommend to the faculty of the Department of Geography and Environmental
Sciences at the Kazakh National University that Nurzhan Khamit be awarded the PhD degree.
This document certifies my approval of his dissertation in fulfillment of the terms outlined in
the external reviewer contract.

Naci

Professor of Geomatic Engineering
Faculty of Civil Engineering, Yıldız Technical University
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