
 
 

Basic Information: 

Course Title: APPLICATION OF SAR DATA TO STUDYING GEODYNAMIC PROCESSES AND 

NATURAL DISASTERS 

Lecturer: Prof. DSc Mila Atanasova-Zlatareva Phone: (+3592) 979 3965 

Email: matanasova@geophys.bas.bg; mila.at.zl@gmail.com 

Total Teaching Hours: 30 Hours 

 

Annotation: 

The course is designed for PhD students with research interests in geodesy, geophysics, seismology, 

geology and related areas in the field of Geosciences, aimed at studying problems affecting geodynamics 

and deformation processes of the Earth's crust and monitoring and assessment of areas affected by 

natural disasters. 

The main objective of the course is to provide knowledge in the field of remote sensing, with an emphasis 

on the application of synthetic aperture radar data. Satellite observations provide detailed information 

on surface deformations due to natural and anthropogenic causes within large areas. These observations 

are essential for understanding and monitoring the deformations of the Earth's crust and the movements 

of tectonic plates. In recent decades, InSAR has proven to be a valuable tool for detecting and monitoring 

changes in the Earth's surface due to seismic, volcanic, tectonic processes, hydrological and other 

anthropogenic activities and has allowed the prediction of a wide range of natural hazards. Local, but 

often intense, hazards include landslides, mudflows, subsidence or collapse of the soil due to natural or 

human induced removal of surface materials or fluids. Subsidence of the earth's surface due to 

anthropogenic processes, such as groundwater, salt, gas, oil and coal extraction, is another global 

geohazard that affects large areas, causing damage to infrastructure and increasing the risk of flooding. 

Flooding is another common hazard in various regions, caused by precipitation, melting snow and ice, 

as well as the collapse of natural or human-made walls of reservoirs. Forest fires and agricultural fires 

are common in many regions of Bulgaria. For each of the mentioned hazards, radar satellite data can 

provide us with valuable information in assessing the damage after the events, as well as in assessing 

the risk of future events through a better understanding and monitoring of the ongoing processes. InSAR 

results enable us to conduct global scale measurements of critical but otherwise inaccessible areas, 

leading to a better understanding and prediction of changes on the Earth's surface. 

The course covers basic theoretical concepts, methodology used in SAR data processing, research and 

various applications of the method. In addition to acquiring basic theoretical knowledge, the course 

offers practical classes that include the implementation of specific 

scientific research tasks. 

Course content: 

Topic 1: 1. Basic concepts in remote sensing and theoretical foundations in interferometry. 

Topic 2: Acquisition of data from synthetic aperture radars - ESA repository and mirror repositories. 

Topic 3: Research methods. Basic InSAR method and its further developed modifications. 

Topic 4: Interferometric processing of SAR data. Application of SNAP software. Generation of 

interferograms. Creation of displacement maps for the studied area. 
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Topic 5: Creation and analysis of time series of interferograms for recording ground displacements for 

long time intervals. Integration and interpretation of the obtained results. 

Topic 6 Determination of coseismic deformations using the DInSAR method. 

Topic 7: Applications of SAR data for the study of geodynamic processes of natural and anthropogenic 

origin. 

Topic 8: Method for determining glacier velocity based on SAR data 

 Topic 9: Applications of SAR data for monitoring affected areas and assessing the consequences of 

natural disasters (floods and fires) 

 

Teaching and assessment methods 

The training is carried out through lectures and exercises. During the course, each doctoral student 

prepares a project with the application of SAR data. The course ends with a presentation and defense of 

the completed project and a discussion. 

 

Competencies acquired as a result of training (3–5 points) 

At the end of the training, doctoral students will acquire basic knowledge about the possibilities of 

applying SAR data for the study of geodynamic processes and assessment of disaster consequences. 

They will develop skills in analyzing the results obtained from the processed SAR data, assessing geo-

risk and investigation of the spatial and temporal distribution of the deformations of the Earth's crust. 
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