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The event

The heavy rainfall affected the western part of the 
Republic of Macedonia in the late afternoon of 3th 
August 2015. This resulted in various hazardous phe-
nomena as flash floods, landslides and debris flows 
as the worst situation occured in Tetovo municipality. 
It is estimated that approximately 5000 people in the 
region were somehow affected by the flash flood and 
earth slides (source: http://reliefweb.int/). According 
to the European Severe Weather Database these events 
resulted in 6 deaths, 79 injured persons, damages on  
200 houses/buildings, destruction of several houses, etc. 
Supposedly, this disaster is probably the second biggest 
for the region after the catastrophic Skopje earthquake 
in 1963 (source: http://reliefweb.int/). Government 
Protection and rescue directorate of Republic of 
Macedonia as well as team of EU experts carried out 
assessment of the affected areas. For the moment only 
information for the severely damaged areas close to 
the Tetovo is available (http://ec.europa.eu/echo/

field-blogs/photos/eu-experts-assess-flood-damage-
former-yugoslav-republic-macedonia_en). Our study 
of these events is based on documentary photography 
and video from the affected area (accessed via Internet 
websites) as well as usage of various reports and docu-
ments available online. 

Position and geological situation  
of the affected are

The affected area is situated at the margin of the 
Polog graben (e.g. Dumurdzanov et al., 2005) and 
also includes the southern slopes of one of the high-
est mountains in this part of the Balkan Peninsula – 
Shar (Šar) Mountain. It was already suggested that 
the graben-bounding faults are young or even active 
(Dumurdzanov et al., 2005). The master normal fault 
has a length of about 50 km and has pronounced arch-
shape (Fig. 1). While triangular facets are highly de-
graded and dissected by stream network, the alluvial 

Fig. 1. Location map of the 
affected area
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fans are sometimes more pronounced and most often 
they are coalesced to form low-dip bajada. 

Evidences for debris flow occurrences
We examined numerous news reports (https://www.
youtube.com/watch?v=QHyx2bRvDhg) and eye-witness 
publications that included static web pages as well 
as video of the catastrophic events and their after-
math. Especially useful are the videos uploaded to 
Youtube (https://www.youtube.com/watch?v=E-5-
wqeW4URk) and made by TV stations (TVart Tetovë, 
Alsatmtv, KTV, Euronews). All these data unequivo-
cally indicate that the flash floods were at least in sev-
eral locations accompanied by occurrences of debris 
flows (Fig. 2). Some eye-witnesses describe typical 
features of this type of flows: 1) transportation of large 

sional settings, and they are well-known to be impor-
tant prerequisites that can lead to catastrophic events 
initiated by heavy rains. Another important factor 
is the land cover. A fast look at Google Earth imag-
ery creates wrong impression (due to the dominance 
of green color) of dominantly forested SE slopes of 
Shar Mountain. Completely different pictures emerge 
after analysis of the Landsat Vegetation Continuous 
Fields (VCF) tree cover layers (Sexton et al., 2013): 
the tree cover is not at all continuous, and there are 
large areas (e.g. west of Tetovo) that are completely 
devoid of tree cover. This fits well with the reports 
for illegal wood cutting in the area published online. 
According to the environmentalist Nikolovska “The 
forest floor of the mountain has been cut in half due 
to illegal logging and big parts of Shar Mountain are 
now left completely naked “ (https://ecologicalview.
wordpress.com/). It could be argued that the extensive 
land use and deforestation of the southeastern slopes 
of the Shar Mountain are one of the main reasons for 
the tragic events. In case of August 2015 event, the 
landslides acted as an important triggering factor. 
Their occurrence is well documented on the mountain 
slopes above the village of Mala rechitsa – one of the 
most severely affected areas.

Conclusions
The August 2015 events in Tetovo municipality are 
tragic enough that it is necessary to force implemen-
tation of measures to prevent the occurrence of haz-
ardous phenomena related with heavy rains in such 
geologically active areas. Further ground surveys are 
needed to constrain the influence and discriminate the 
various hazardous processes. An important conclu-
sion from this study is that the close observation of 
the available digital data concerning hazardous events 
can be used as an important source of information for 
analysis of episodic and rather short-term events.  
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Fig. 2. Debris flow deposits after the 3th August 2015 event in the vil-
lage of Golema Rechitsa, Tetovo municipality

rock blocks – in the village Mala Rechitsa were re-
ported for “piled large stones up to one cubic meter”; 
2) change of the river course/channel – in the village 
of Dobrošte it was reported that “river Ponika does not 
have river channel any more”. 

Factors controlling debris flows in the area 
of the southeastern foot of Shar Mountain
A large number of geological and geomorphological 
features (e.g. normal fault controlling the topography, 
young alluvial fans, etc.) are typical for active exten-


