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KypchT e mpegHazHaueH 3a JOKTOPAHTH C MHTEPECH B 00JIaCTTa Ha TEOJe3HsTa,
reousnKaTa, CeU3MOJIOTHUATA, T'EOJOTUSITAa W CPOJHU HampaBieHHs B obOnactrta Ha ['eo
HayKWTE, HACOYCHHM KBbM U3CIIEIBAHE Ha TMpoOJIeMH, 3acsraimyd TeoJUHAMHUKATa |
nedopMalmoHNUTE MPOLIECH HA 3eMHATa KOpa, MOHUTOPUHTA U OI[EHKATa Ha 3aCEeTHATH IUIOIIN
OT MPUPOJIHU OEICTBUA.

OcHoBHaTa 11e1 Ha Kypca € Ja AajJe Mo3HaHus B 00JacTTa Ha JUCTAHIIMOHHUTE U3CJICIBAHUS,
KaTO C€ aKUEHTHpPA BbPXY MPUIOKEHUETO HA JAHHU OT pajapy CbC CUHTE3UpaHa amepTyp.
CrobTHUKOBUTE HAOMIOACHUS TMPENOCTaBAT MOApoOHA HHGOpMANKS 332 MOBBPXHOCTHUTE
nedopMaIuy, IbDKAIIA Ce Ha €CTeCTBEHU M aHTPOIIOTCHHU NMPUYUHU B PaMKHTE Ha TOJIEMHU
iony. Te3n HAOMIOACHHS ca OT CHIIECTBEHO 3HAUYCHHUE 32 pa30MPaHETO U MPOCIHEesIBaHE Ha
nedopMaIuuTe Ha 3eMHATa KOpa U Ha JIBIKECHUATA HA TCKTOHCKUTE IJIOYH.

PagapsT chc cuHTe3upana amepTtypa (SAR) e TexHuka 3a OTKpuBaHe Ha aedopmanuu Ha
3eMHaTa Kopa M UMa MOTEHIMaja 1a € e(PEeKTUBEH U MKOHOMUYEH METOJ 3a HaOJ0/IeHUE Ha
reoNnpoOUEeCH U 3€MHHU IMPEMECTBAHUS MPUYMHEHU OT 3E€METPECEHHUs, BYJKAHM, CBJIAUMILA,
CpyTHIIa, NMOTHBAaHMS, HABOJHECHUS, IOXKApHW, IABWKECHUS HA JIEAHUOM U Jp. U TAXHOTO
noBefieHHe B oOmupHU paiionu. ['omsimoro mpeammctBo Ha DInSAR e, ue moxe ma ce
Ha0II01aBaT OTPOMHM IUIOIMM, O€3 Ja ce M3IO0J3BAaT CEH30PHM Ha 3eMHaTa IMOBBPXHOCT.
Pesyntature ot InSAR HEM gaBaT BB3MOXKHOCTTA 3a MPOBEXKIAHE HA U3MEPBaHUS B II100aJIeH
Mammad 3a KPUTHYHHU, HO HEJOCTBITHH 10 IPYT HAYWH TEPUTOPUHU, KOETO BOIH JIO TO-T00PO
pa3zbupaHe U MPOTHO3MpPaHE Ha MPOMEHUTE Ha 3eMHATa MOBBPXHOCT.

B pamMkuTe Ha Kypca ce pa3riiexxaaT OCHOBHH TEOPETUYHU MOHATHUSA, U3M10JI3BaHa METOIUKA ITPU
o0OpaboTka Ha SAR maHHU M pa3nMYHUTE MPHUIOKEHUS HAa METOJa B HAyYHU H3CIICIBAHUS.
Ocsen mpupoOMBaHeTO Ha 0a30BM TEOPETUYHH TO3HAHWS, KypChT Mpeljiara MpaKTHICCKU
3aHATHUS, KOUTO BKJIIOYBAT U3IBJIHEHUE HA KOHKPETHU HAYYHO M3CJIEI0BATEIICKH 3aJauH.

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.

Y4eOHa nporpama:

1.OCHOBHU TMOHATUS TpPU  JUCTAHIIMOHWUTE HAOMIOACHHUS W TEOPETUYHU OCHOBH B
UHTEpPEPOMETPHSITA.

2. [lpunoOuBaHe Ha JaHHU OT paJapu ChC CHHTE3UpaHA anepTyp - xpaHwmie Ha EKA u
OrJieIajTHU XPAHUITUIIIA.

3. Hayuno-uscnenoBatenckn metonud. OcHoBeH (6asuceH) InSAR meromq w HeroBuTe
JOPa3BUTU MOIU(DUKAIIHH.

4. Unrepdepomerpuuna obpadborka Ha SAR pannu. Ilpwnoxenue Ha codryep SNAP.
I'enepupane Ha uaTepdeporpamu. Ch3aBaHe Ha KapTH Ha MMPEMECTBAHUITA 32 U3CIIEABaHATA
o0Jacr.

5. Cp31aBaHe M aHAIU3 HA BPEMEBU cepuu/peioBe OT HHTephEporpaMu 3a PErUCTPpUPAHE HA
36MHH TPEMECTBAHUS 3a JIBJITM MHTEpBalu OT Bpeme. VHTerpupaHe u MHTEpHpeTanus Ha
MOJIyYCHUTE PE3yIITATH.

6. OnpenensiHe Ha Kocem3aMuuHu faedopmaruu ¢ momornra Ha DINSAR meton.

7. Ilpunoxxenns Ha SAR naHHM 3a n3cineaBaHe Ha T€OAMHAMHUYHM IPOLECH OT €CTECTBEH U
AQHTPOIIOTEHEH MPOU3XOJ,.

8. Meron 3a omnpenernsiHe CKOPOCTTa Ha JISAHUIN Bb3 OCHOBA Ha AaHHU 0T PCA

9. lIpunoxxenust Ha SAR maHHM 32 MOHMTOPHUHT HA 3aCETHATH IUIOIIM M OIEHKA Ha TIOCIEIUITN
OT MIPUPOIHU OeICTBUS (HABOIHEHUS U MOXKAPH)

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

2. Acquisition of data from synthetic aperture radars - ESA repository and mirror repositories.
3. Research methods. Basic INSAR method and its further developed modifications.



4. Interferometric processing of SAR data. Application of SNAP software. Generation of
interferograms. Creation of displacement maps for the studied area.

5. Creation and analysis of time series/rows of interferograms for recording ground
displacements for long time intervals. Integration and interpretation of the obtained results.

6. Determination of coseismic deformations using the DINSAR method.

7. Applications of SAR data for the study of geodynamic processes of natural and
anthropogenic origin.

8. Method for determining glacier velocity based on SAR data

9. Applications of SAR data for monitoring affected areas and assessing the consequences of
natural disasters (floods and fires)
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Hauun Ha onensiBane: V3paboTBaHe Ha IPOEKT ¢ MpuiIokeHue Ha JanHu oT PCA u quckycust.

Evaluation: Development of a project with the application of SAR data and discussion.
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