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1. Project Title (IPL-181) 

“Study of Slow-Moving Landslide Umka Near Belgrade, Serbia”  

2. Main Project Fields 

(1) Technology Development 

Monitoring and Early Warning  

3. Name of Project leader: Biljana Abolmasov, PhD 

Affiliation: Full Professor, University of Belgrade, Faculty of Mining and Geology   

Contact: Serbia, 11000 Belgrade, Djusina 7, tel +381 11 3219 225  

   E-mail: biljana.abolmasov@rgf.bg.ac.rs   

   Core members of the Project: Names/Affiliations 

Ass. Prof. Uroš Djurić, University of Belgrade, Faculty of Civil Engineering 

Prof. Miloš Marjanović, University of Belgrade, Faculty of Mining and Geology 

Prof. Marko Pejić, University of Belgrade, Faculty of Civil Engineering 

Prof. Jovan Popović, University of Belgrade, Faculty of Civil Engineering 

Ass. Prof. Mileva Samardžić Petrović, University of Belgrade, Faculty of Civil Engineering 

4. Objectives: (5 lines maximum) 

The research objectives are directed towards continual monitoring of the proposed case study by 

combining different monitoring techniques. The ultimate goal would be aiding decision making 

and mitigation measures design for this particular case study. 

5. Study Area: (2 lines maximum) 

The study area is covering landslide Umka and surrounding area and it is located 25 km south west 

from Belgrade, Serbia.  

6. Project Duration (1 line maximum) 

Project duration - 2012-ongoing 

7. Report 

mailto:biljana.abolmasov@rgf.bg.ac.rs


1) Progress in the project: (30 lines maximum) 

Project IPL 181 – “Study of slow moving landslide Umka near Belgrade, Serbia” was approved 

in November 2012. Extensive archive documentation was collected from The Highway Institute 

as well as papers on Umka and Duboko landslides published on international and local scientific 

conferences. Results of field investigations and laboratory testing conducted in different phases 

were analyzed. Data from installed automated GNSS receiver, precipitation and Sava river level 

were analysed in parallel to these activities. Original paper were published in Landslides Journal 

in 2015 (see references). Location of the GNSS sensor (object point) placed in the landslide body 

had to be changed after December 2013 due to the technical reasons and it was moved on nearby/ 

neighboring location after May 2014. Inclinometer case was installed in April 2017 and six series 

of measurements were performed, but due to unexpected construction activities inclinometers 

tube was broken in July 2017. GNSS sensor was moved from object point because of technical 

reasons (systematic error on modem). Precipitation data from Belgrade MMS and level of Sava 

River from a Beljin station are continuously collected throughout the entire period on daily basis. 

According to the Project Plan and with collaboration with Military Geographical Institute ten 

time series of aero photo images were analysed. The PSInSAR data from Sentinel 1 and 2 were 

collected and analysed from 2016-2018. Conventional geodetic survey was established during 

2018 and three series of measurements of 56 geodetic points were realized during 2018-2019. 

Additionally, data base of damages on buildings and other constructions were established 

according to the field inventory and unified questionnaire form. PhD student Uroš Đurić 

defended his PhD thesis “Quantitative risk assessment on Umka landslide near Belgrade” in 

September 2021. The Highway Institute started with new series of geotechnical investigations 

and geotechnical monitoring in December 2021 and we are expecting new monitoring results in 

2022.     

2) Statement of completion of the Project (15 lines maximum) 

Further research of the Umka landslide will be concentrate on analysis Sentinel 1 and 2 PSInSAR 

data and coupling the current surface monitoring GNSS system with additional geodetic survey 

measurements, as well as new data from geotechnical monitoring analysis. Also, further 

monitoring activities will be supported through collaboration with University of Salerno and joint 

IPL Project 148.  

3) Beneficiaries of Project for Science, Education and/or Society (15 lines maximum) 

a) Direct beneficiaries will be local community – owner and residents of the houses affected 

by landslide Umka (about 1000 people) 

b) Local and regional authorities – regional motorway is affected by landslide (about 10000 

vehicles/day)  

4) Results: (15 line maximum, e.g. publications) 



The list of publications in the framework the project is as follows: 
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