
Accepted Manuscript

The effects of geological surroundings on earthquake-induced
snow avalanche prone areas in the Kopaonik region

Borko Đ. Bulajić, Senka Bajić, Nedeljko Stojnić

PII: S0165-232X(17)30409-3
DOI: doi:10.1016/j.coldregions.2018.02.005
Reference: COLTEC 2533

To appear in: Cold Regions Science and Technology

Received date: 24 August 2017
Revised date: 27 December 2017
Accepted date: 9 February 2018

Please cite this article as: Borko Đ. Bulajić, Senka Bajić, Nedeljko Stojnić , The effects
of geological surroundings on earthquake-induced snow avalanche prone areas in the
Kopaonik region. The address for the corresponding author was captured as affiliation
for all authors. Please check if appropriate. Coltec(2017), doi:10.1016/
j.coldregions.2018.02.005

This is a PDF file of an unedited manuscript that has been accepted for publication. As
a service to our customers we are providing this early version of the manuscript. The
manuscript will undergo copyediting, typesetting, and review of the resulting proof before
it is published in its final form. Please note that during the production process errors may
be discovered which could affect the content, and all legal disclaimers that apply to the
journal pertain.

https://doi.org/10.1016/j.coldregions.2018.02.005
https://doi.org/10.1016/j.coldregions.2018.02.005
https://doi.org/10.1016/j.coldregions.2018.02.005


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

 

1
* Corresponding author: E-mail: borkobulajic@yahoo.com; Full postal address: 6, Trg Dositeja 

Obradovica Street, 21000 Novi Sad, Republic of Serbia; Phone: + 381 62 8010 857 
2 

E-mail: senka.bajic@gmail.com  
3
 E-mail: stojnic.nedeljko@gmail.com 

 

THE EFFECTS OF GEOLOGICAL SURROUNDINGS ON EARTHQUAKE-INDUCED 

SNOW AVALANCHE PRONE AREAS IN THE KOPAONIK REGION 

 

Borko Đ. Bulajić1*, Senka Bajić2, Nedeljko Stojnić3 

 

1,2 University of Novi Sad, Faculty of Technical Sciences, Novi Sad, Republic of Serbia  

3 The Jaroslav Černi Institute for the Development of Water Resources (JCI), Belgrade, 

Republic of Serbia 

 

ABSTRACT: 

In most seismic hazard analyses, ground motion prediction equations consider only the 

effects of the top ~30 m of local soil and fail to consider the effects of the deep geological 

surroundings of sites. However, a series of recent seismic microzonation studies in the 

Kopaonik region showed that geological formations of several hundreds of meters to a few 

kilometers in depth strongly affect the severity of both short and longer period waves. This 

paper presents the results of a study conducted at a ski resort located in Kopaonik National 

Park, the most seismically active region in the Republic of Serbia. For the past 50 years, 

small to medium avalanches have occurred at the ski resort. Most recently, a non-

earthquake–induced avalanche was observed in 2012. In the present study, a series of 

alternative maps of earthquake-induced snow avalanche prone areas were produced using 

terrain slope and snow thickness data, the probabilistic estimates of peak ground 

acceleration (PGA) values, and three different scenarios with differing snow density and 

shear strength values. The results showed that, when all other parameters remained the 

same, standard seismic hazard assessments that considered only the shallow geology 

conditions of local soil sites (and not the deep geology conditions of the sites) significantly 

underestimated the risk of earthquake-induced avalanches. This occurs as the PGA 

estimates of the deep geology rock sites (such as those commonly found in the highest parts 

of mountain regions) are ~30–70% larger than the PGA values predicted by empirical 

equations that only take into account the effects of the local soil conditions. 
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