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SLOPE STABILITY ASSESSMENT USING UAV-DERIVED DATA AND NUMERICAL 

MODELING WITH CONSIDERATION OF SOIL GEOMECHANICAL PROPERTIES
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Abstract 

in the Kyrgyz Republic. A high-precision digital elevation model was generated using aerial 

calculation model.

account the physical and mechanical properties of the soils and pseudo-static seismic impact. 

most dangerous deformation zones were determined.

improves the reliability of slope geomechanical assessments and can be used in engineering 

Keywords:

2

4

2

4



EJSMR � Enviornmental science

194]      ejsmr.org Vol. 4 Issue I 2026

© 2026. #e Authors. #is is an open access article under the terms of the Creative Commons Attribution 4.0 International License, CC BY, which allows others 
to freely distribute the published article, with the obligatory reference to the authors of original works and original publication in this journal. 

1. Introduction
The Kyrgyz Republic is characterized by high seismic activity caused by the interaction 

and natural slopes.
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The aim of this study is to develop and validate a comprehensive approach to slope stability 
assessment based on the integration of UAV photogrammetry and numerical modeling using 
the Morgenstern�Price method with consideration of seismic loading.

2. Study Area and Engineering-Geological Conditions

The geological structure of the site includes:

The soils are characterized by low moisture content and high density and consist mainly of 
fragments of igneous and metamorphic rocks.

� peak ground acceleration:

slope stability.

3. Methodology
3.1. Digital Terrain Model Generation

The geometric model of the slope was developed using UAV-based aerial photogrammetry 

Pseudo-static seismic force

F
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3.2. Geomechanical Model

The following assumptions were adopted:

� plane strain conditions are assumed.

� unit weight: 

� friction angle: 

 

Figure 1 � Aerial view of the study area (excavation) based on Google Earth data.
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Figure 2 � Three-dimensional digital terrain model of the study area (excavation fragment) 
generated from UAV-based aerial photogrammetry data.

3.3. Seismic Loading
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3.4. Stability Analysis Method

FS =
T

4. Results

follows:
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The results indicate a nonlinear relationship between seismic acceleration and slope stability. 

 

Figure 3 � Results of slope stability analysis of the excavation under various loading conditions.

Considering the relative reduction in stability:

 =
y

y

where:

where:
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Table 1 � Factor of Safety for Different Sections

2

4

The factor of safety ranges:

4.3. Slip Surface Analysis

� the consideration of seismic loading.

The modeling results demonstrate a consistent decrease in the factor of safety with increasing 

implementation of monitoring systems.

4.4. Seismic Effect

� redistribution of stresses.
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Spatial variability analysis

instability is controlled not only by global parameters but also by local structural features.

5. Discussion

on the integration of high-resolution digital geometry obtained using UAV-based aerial 

analysis performed using the Morgenstern�Price method.

The proposed approach integrates three interrelated levels of analysis:

The results of a comparative analysis of three calculation scenarios (static conditions and 

monitoring.

level of stability.

6. Conclusions

seismically active regions.
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justifying engineering mitigation measures.
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