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Case study of debris flows triggered by heavy rainfall — Etropole area, 2014
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On the night of July 31 a heavy rain dropped in
Etropole area leading to serious rise of water levels,
flooding, property loss and damage of the road infra-
structure. A state of emergency has been declared for
one day in the Etropole municipality. It is well known
that such torrential rains are important triggering fac-
tor for debris flows. In order to study the occurrences
of these hazardous phenomena we studied the docu-
mentary photography from the affected area (accessed
via WWW), conducted field research and have gath-
ered information from eye witnesses.

Numerous cases of various-scale debris flows have
been documented and for most of them either web-
based information or eye witness reports confirm
their link with July 31 extreme rain. Some of the

most interesting cases were documented in the area of
Etropolska Ribaritsa village (east of Etropole). They
are related to the valleys that are running along the
steep slopes of the mountainous ridge, situated to
the south of the village. Here we are presenting the
observations from two sites.

Site 1 is situated in the eastern part of the village
(N42.835530, E24.046020) at the junction of a
small tributary to the main river. The watershed
area is 3143 km?. Due to the reduction of the channel
steepness the debris flow was deposited just before the
confluence. It has a form of elongated parallel to the
channel levee reaching height of up to 2 m (Fig. 1).

Site 2 (N42.830080, E24.035300) is located in
the southern margin of the village at the area of

Fig. 1. Debris flow deposits at the site 1. Look to the south, upstream. The contemporary river channel
is located in the right side of the photograph.
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Fig. 2. The lower part of the incised channel and the debris flow fan at the site 2. Look to the north, donwstream.

slope break. To the north is low-dipping, intensively
urbanized area, whereas to the south is much steeper
mountainous slope. The small valley is one of the
largest watersheds in this area. Above this place there
is a bridge that is on the only access road to the several
houses, situated to the east of the river. At the time
of July 31 event the debris and vegetation carried by
the flood formed a temporary dam at the bridge, thus
forcing the river to change his course for some 300 m.
A new, up to 2.5 m deep stream channel was formed.
It is incised within alluvial deposits and soils. At the
place where the stream gradient abruptly drops a very
clear transition from degradation to aggradation is
documented (Fig. 2). The deposition of the debris flow
resulted in formation of several tens of meters-scale
alluvial fan. The watershed area is 1701 km?.
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In both studied cases the main clasts constituent
are the strong highly compacted sandstones from
Jurassic Kostina Formation. It must be noted that even
after the described event, the slopes to the north of the
village of Etropolska Ribaritsa are often mantled with
loose sandstone debris, thus hinting the possibility of
occurrence of new catastrophic events.

Our observations indicate that the debris flows are
not only related to steep, active normal fault slopes
of the mountains. The initiation of these hazardous
phenomena is possible in any steep watershed in
case of availability of loose debris and intensive
precipitation. This data may help to improve our
understanding of torrential processes and hazards
in a low-mountainous area of northern foot of Stara
Planina Mt.



