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Á. Áåðîâ — Çîíàëüíîå ðàñ÷ëåíåíèå Ñîôèéñêîé êîòëîâèíû ïî ñòåïåíè ãåîëîãè÷åñêîé îïàñ-
íîñòè. Â ðàáîòå ïðèâåäåíû îñíîâíûå êðèòåðèè îáùåé îöåíêè ãåîëîãè÷åñêîé îïàñíîñòè â
Ñîôèéñêîé êîòëîâèíå. Èõ îïèñàíèå äîïîëíåíî îñíîâíûìè õàðàêòåðèñòèêàìè ãåîëîãè÷åñ-
êèõ, òåêòîíè÷åñêèõ, ìîðôîëîãè÷åñêèõ, ãåîòåõíè÷åñêèõ è ãèäðîãåîëîãè÷åñêèõ óñëîâèé è
ôàêòîðîâ êîòîðûå ñâÿçàíû ñ ðåçêèì è íåïðåäóñìîòðåííûì èçìåíåíèåì ôèçèêî-ãåîëîãè-
÷åñêèõ ïðîöåññîâ. Ãåîëîãè÷åñêî-ãåîìîðôîëîãè÷åñêèå, ëèòîëîãè÷åñêî-ãåîòåõíè÷åñêèå è
ãèäðîãåîëîãè÷åñêèå óñëîâèÿ ÿâëÿþòñÿ îñíîâûìè ôàêòîðàìè, îïðåäåëÿþùèìè ôèçèêî-ãåî-
ëîãè÷åñêèå ïðîöåññû è ñòåïåíü ãåîëîãè÷ñêîé îïàñíîñòè. Ïðè îöåíêå îïàñíîñòè àêöåíò
ïîñòàâëåí íà: ðîëü òåêòîíè÷åñêèõ äâèæåíèé (ìåäëåííûõ è âíåçàïíûõ, ò.å. çåìëåòðÿñåíèé),
íà ïðîñòðàíñòâåííûå êîíôèãóðàöèè ðàçëîìîâ è íà çîíû ñ âîçìîæíîé àêòèâèçàöèåé. Îòìå-
÷åíû è âçÿòû ïîä ó÷åò âñå ïðîÿâëåíèÿ ýíäîãåííîé è ýêçîãåííîé ãåîëîãè÷åñêîé àêòèâíîñòè
â ðàçíûõ ÷àñòÿõ Ñîôèéñêîé êîòëîâèíû. Â ïðåäëîæåííîé øêàëå ãåîëîãè÷åñêîé îïàñíîñòè
âûäåëåíû ÷åòûðå ñòåïåíè: î÷åíü âûñîêàÿ, âûñîêàÿ, ñðåäíÿÿ è íèñêàÿ.

Abstract. The main criteria for evaluation of the integral geological hazard in Sofia valley are
presented in this paper. The criteria of the geological hazard are supplemented with the main
characteristics of the geological, tectonic, morphological, geotechnical and hydrogeological con-
ditions and factors, which are related to the emergence of phisicogeological processes. The
geological-geomorphological, the lithological-geotecnical, the hydrogeological conditions are
considered as a main factors that determinate the phisicogeological processes and then the level
of geological hazard. The role of the tectonic movements — slow and sudden (earthquakes), the
spatial configuration of faults, the possible activation zones are prioritized when determinate the
level of hazard. The manifestation of all endogenic and exogenic geological activities are taken in
consideration for different part of Sofia valley. A four-degree scale of geological hazard is deter-
mined, which include the following levels — very high, high, average and low.
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Criteria for evaluation of the integral
geological hazard in Sofia valley

The combination and interweaving of different in
type and level of impact destructive geological pro-
cesses over one and the same areas in Sofia valley
require estimation and area partitioning according
to the level of damage based on several criteria, that
reflect both the conditions, and the evolvement of

the processes. Thus, the criteria for evaluation of the
geological hazard are supplemented with the main
characteristics of the geological, tectonic, morpho-
logical, geotechnical and hydrogeological conditions
and factors, which are related to the emergence of
physicogeological processes and therefore related to
the evaluation of the level of geological hazard.

The geological-geomorphological, the lithologi-
cal-geotechnical, the hydrogeological factors and the
development of physicogeological processes can be
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determined as the main criteria for the integral geo-
logical hazard. The role of the tectonic movements
– slow and sudden (earthquakes), the spatial con-
figuration of faults, the possible activation zones, etc.
are prioritized when examining the very processes.

According to the geological-geomorphological
criterion the main factors related to the geological
hazard are the existing terrain slopes, the vertical and
horizontal relief tortuous and its lithology. It is con-
sidered that from 0—4° the slope is favourable, it is a
source of safety and low levels of geological hazard.
Terrain slopes with 4—8° are semi-favourable and
those over 8° are unfavourable. The relief tortuous,
allowing for the lengths of the linear forms in a cer-
tain area (m/km2), is one of the main parameters in
landslide hazard zoning (Mora and Vahrson, 1993).

The lithological-geotechnical criterion classifies
rock formations according to their genesis and geo-
technical characteristics into 4 types. It also includes
the evaluation of the stability of foundation bed,
which is most favourable in case of rock type of geo-
technical formations and respectively least favour-
able in case of incoherent sediments. The four types
of geotechnical rocks — rock, semi-rock, coherent and
incoherent formations determine the development of
different in nature and intensity exogenetic geologi-
cal activities, which at their turn cause different lev-
els of geological hazard.

According to the hydrogeological conditions, the
main criterion for high level of geological hazard is
the level of distance between ground water and ter-
rain surface. According to this criterion distances of
0—2 m are estimated as highly unfavourable, of 2—4 m
— unfavourable, of 4—6 m moderate and over 6 m —
favourable.

The effects and the combinations of physicogeo-
logical activities take main part in evaluating the
integral geological hazard. Considering the variety
of processes that affect the territory of Sofia valley,
the endogenetic activities have the highest priority
when examining these processes. The whole valley is
differentiated by levels of geological hazard as a part
of Bulgaria where earthquakes with magnitude IX
from MSK-64 scale (Bonchev et al. 1982) can occur.
Thus, the dependence between exogenetic and en-
dogenetic geological activities, as well as forecasting
the behaviour of the earth environment during strong
seismic impacts, must be considered when classify-
ing areas according to the level of geological haz-
ard. On the other hand, the spreading of exogenetic
processes and their certain dependences become an
additional criterion, which refers one or another area
of the valley to a zone with lower or higher level of
geological hazard. The absence of exogenetic pro-
cesses determines an area with higher level of safety
and lower level of geological hazard. The effects of
gravity processes — rockfalls, screes, landslides, creeps,
mudstone floods, increase with 1 degree the level of
geological hazard. Erosive and subsurface erosive
processes, variations of the level of shallow ground
water, the possibility of sands liquefaction, the vari-
ability of soils capacity, and karst areas — increase

with 0.5 to 1 degree the level of geological hazard.
When there is accumulation of 2—3 or more exoge-
netic processes over one and the same areas, the geo-
logical hazard increases with 1—2 degrees.

The technogenetic intervention, which has creat-
ed new relief forms, geotechnical and hydrogeologi-
cal conditions in several locations in the valley, and
also has changed the geodynamical conditions and
destroyed the ecological balance, is considered as
an influencing factor, which increases with 1—2 de-
grees the level of geological hazard in certain areas
of the valley.

A four-degree scale of geological hazard is deter-
mined according to the aforementioned criteria,
which includes the following levels — very high, high,
average and low (Fig. 1).

Zoning of Sofia valley according
to the level of geological hazard

The analysis of the geodynamic development (Berov,
2007) and the seismic activity allow us to specify some
areas in the valley with very high or high level of
geological hazard. A key factor in specifying these
areas is the seismogenic factor and other factors along
with it are the tectonic one — junctions of fault struc-
tures, and the geotechnical factor — structure and
characteristics of the near-surface geological envi-
ronment. From the geotechnical factor the most im-
portant are the presence of low-permeable layers,
which cover layers of water-saturated sands that are
able to leak during seismic impacts, or the presence
of water level in immediate vicinity to the terrain sur-
face. Other important factors related to the exody-
namics in the valley are the level of alteration and
the development of erosive processes. They are sup-
plemented by the geometry of terrain surface and
the static stability of slope areas. According to the so
enumerated factors in the valley there are two areas
with very high level of geological hazard, which are
provisionally called Sredets and Novi Iskar area.

Sredets area includes the central parts (the histor-
ical city of Sredets) and the southern parts of mod-
ern Sofia. To the West the area includes the housing
estates “Suhodol”, “Filipovtsi” and “Obelya”; to the
East — “Vrazhdebna”, “Druzhba”, “Darvenitsa” and
“Mladost”; to the North — “Orlandovtsi”, “Benkovs-
ki” and “Suhata reka”; to the South — “Knyazhevo”,
“Boyana”, “Dragalevtsi”, “Simeonovo”, “Bistritsa” and
“Gorublyane”. The area is connected to an inten-
sively fractioned, horst elevated socle with plenty of
junctions of the subequatorial with the North-east-
ern faults. Highest seismic activities have the faults
with North-North-eastern direction (Matova, 1970).
There have been registered open fissures with symp-
toms of hydrothermal processes. This explains the
elongated configuration of the isoseists towards North-
Northeast direction when earthquakes were registered
with epicentre in the valley. It can be anticipated
that the seismogenic processes shall be most destruc-
tive in the junctions of the equatorial with the West-
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Fig. 1. Zoning of Sofia valley according to the level of geological hazard

ern — North-western and the Eastern — South-east-
ern systems, as well as in the connection points with
the arc-shaped faults created during the structural
elevation of Vitosha Plutonic rocks. The external cir-
cle of the arc-shaped systems of faults surrounds an
area in which highest destructive consequences can
be anticipated in case of shallow focused earth-
quakes, with the typical vertical movements of ground
surface.

The hazard shall increase alongside these faults
structures in the areas where there are water-saturat-
ed, susceptible to liquefaction, sand layers, as well as
in the areas where the covering confining layers are
thick up to 5 m. Such conditions are observed both
in the Pliocene surface and in the deluvial-proluvial
quaternery deposits. In close vicinity there is increased
geological hazard in the areas on the Western slope
of Iskar River between the housing estates of “Gara
Iskar” and “Gorublyane” and on the terraces of riv-
ers Suhodolska, Vladayska, Boyanska, Dragalevska,
Perlovska and Darvenishka. The urbanized areas in
Sofia that are located close to the main edge of Slati-
na terrace slope also represent zones with very high
geological hazard. In this regard, very endangered
are the residential and industrial buildings in “Poli-
gona” h.e., where several buildings are located close-
ly to the Slatina slope.

Novi Iskar area, with very high level of geological
hazard, covers the areas where Blato and Lesnovska
Rivers congregate into the bed of Iskar River. The val-
leys of these two main rivers from the Western and East-
ern part of Sofia plain have been formed in the most

sunk part of the valley, therefore the alluvium mantles
consist of sands and clay and high concentration of
decayed swamp vegetation. This seriously reduces their
geotechnical parameters. At the same time here are lo-
cated the groundwaters that are most close to the soil
surface. The areas in those territories, which are cov-
ered by permanent swamps and temporary marshlands,
are mostly very close to the buildings.

Similar geotechnical conditions are observed in
the valleys of all rivers from Vitosha Mountain that
run into Iskar River. Spots with sporadic distribu-
tions have been discovered, where the geotechnical
conditions are extremely bad due to the swamp ori-
gin of the clay sediments that might leak in case of
seismic impact. In Novi Iskar region the developed
alluvium plain with many swamps and marshlands
is located in the close proximity to or within Kremi-
kovtsi-Negushevo fault zone. If there is a stronger
seismic impact, the high water saturation of the plain
will cause unpredictable distribution of secondary
seismic deformations in the area of “Gnilyane” h.e.
Especially since here the terraces of Iskar River re-
act with hydraulic ruptures in case of earthquakes
with epicentres outside Sofia seismic area. Such de-
formations in the intensively water-saturated plain
shall cause serious damages and destructions on the
buildings and local infrastructure from the second-
ary seismic effect.

One of the areas with high level of geological haz-
ard terrains are affected by landslides and the river
area with intense erosion and landslide activity. Al-
most all old and new landslides are controlled by
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faults and the slow tectonic movements within them.
As a result of the slow oscillatory movements in the
faults, the action of the river erosion and the slow
creep of the slopes become more intense. There have
been discovered geological cycles when slope depos-
its caused by fault displacements and increased deep
erosion are in a continuous state of gravitational in-
stability and landslides start to develop. This cycle
of the valley is definitely unknown and it can be only
assumed that there is an interval of several hundred
years. If the oscillatory movements and the cycle of
active water exchange coincide, the areas in Sofia
valley with high level of geological hazard shall move
to the upper, very high level of hazard, and the areas
with average level of hazard shall move to high level.
In the areas with low level of hazard it can be ex-
pected that in certain regions geological phenome-
na shall occur, that are typical for the average and
the high level of geological hazard. The section from
Dragoman-Negushevo fault zone in Dragovishtitsa-
Katina region, where the fault tectonics is very in-
tensive, can be considered being endangered. In other
places highest significance have the degree of water
saturation of slope deposits and the inclinations of
slopes. The strength parameters of the over-damped
slope deposits are reducing and form an angle of a
natural slope that is close to the inclination of the
valleys at the foot of Vitosha mountain. In many plac-
es these slopes are close to the limit equilibrium, which
can be easily transformed by technogenic factors into
big landslides.

When separating regions with average and low
level of geological hazard it must be noted that there
are individual areas in which the effect from a cer-
tain exogenic process can become destructive after
some time. This is a result of the impossibility to fore-
see where exactly this process shall occur, because of
the accidental nature of the event that depends also
on chance factors, the most important of which is
the weather. Nevertheless, as a whole, these regions
have lower geological hazard — average and low lev-
el, because of the nature of processes, more restrict-
ed expansion and the smaller probability for a fu-
ture activation. There can be outlined zones endan-
gered by potential development of landslides, rock-
falls, processes of volumetric inconsistency, etc. The
combination of more than two geological processes
on one and the same areas increases the level of geo-
logical hazard in these areas.

The areas with average level of hazard are locat-
ed mainly in the Eastern part of the valley, close to
the settlements Elin Pelin and Ravno pole. Here the
major role belongs to the sands with small and fine
grains that are susceptible to liquefaction and corre-
spond to the highest parts of the alluvium plain. There
is a danger of leakage of water-saturated sands when
making construction excavations for various purposes.
Thixotropy can be made if there is deep dewatering
and simultaneous disclosure of fine sand fractions.
Terrain subsidence is also possible in case of drain-
age and dewatering. Subsidence with several centi-
metres of the near-surface clay level shall cause fis-

sures on the houses, like the already registered in the
region of Gorna Malina. Part of the areas with aver-
age level of geological hazard is also a big section of
Western Sofia plain where are located mainly cher-
nozem — smolnitza soils. The typical volumetric in-
consistency of these soils remains a geotechnical fac-
tor which if not observed can lead to unpleasant
consequences and expenditures for additional rein-
forcement of buildings. Sometimes the combination
of deeper located Pliocene clays and thick layers of
smolnitza soils above them is the reason for fissures
on higher buildings at the territory of Sofia.

One of the areas with low level of geological haz-
ard are some of the terrains occupied by gravel allu-
vial deposits and alluvial sediments close to Stara
Planina Mts. edge of the valley, some of the terrains
occupied by Pliocene sediments in the Western and
the central part, part of the areas with Quaternary
deposits in the Eastern part of the valley and the
boundary areas where the geotechnical stratum is of
rock and semi-rock type. The physical and mechan-
ical parameters of the Pliocene and Quaternary stra-
tum put them in the less favourable geotechnical
groups of coherent and non-coherent sediments, but
the level of ground water in these areas is established
at greater depth and this contributes to their safety
as construction foundation and smaller level of geo-
logical hazard. As a whole, in Sofia valley the areas
with low level of geological hazard cannot completely
avoid strong seismic effects. Nevertheless, no big sec-
ondary seismic processes and deformations shall
develop in these areas, and the geotechnical condi-
tions suggest more limited destructions and damag-
es to the completed infrastructure.

Conclusions

The analysis of the destructive geological processes
in Sofia valley brings to the outlining of series or prob-
lems, which solving shall help to limit the geological
hazard. The problems that have to be solved refer to
continuing and extending the scientific research,
expanding and directing the analyses, organizing and
carrying out preventive measures, informing and
training the population in adequate actions in case
of critical situation of geological nature (e.g. strong
earthquake, activation of landslides, etc.).

In the scientific area the future researches shall
be targeted more specifically to:

— Seismic hazard and the resulting potential risk
for the highly populated and very urbanized territo-
ry of Sofia valley. Due to high concentration of peo-
ple, industrial and power facilities, administrative,
economic and cultural institutions at the territory of
Sofia, the city represents an important production
and communications centre of Bulgaria, and its pro-
tection from seismic impact is of national impor-
tance.

— Continuation and more detailed analyses of oth-
er destructive lithosphere processes and forecasting
possible critical situations under extreme weather
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conditions – abnormally strong and continuous pre-
cipitation, fast melting of very thick snow cover, con-
tinuous drought and use of the ground water from
Sofia Neogene basin, etc. Because of the diversity of
physical and geological processes it would be con-
venient to group them by level of impact and scope
of distribution, as well as to plan properly their step-
by-step analysis in time. The first place among the
exogenic and technogenic processes and modifica-
tions of the geological environment shall be given to:
gravitation phenomena — landslides, rockfalls, de-
bris flows; erosive and subsurface erosive processes

Ðåçþìå. Á. Áåðîâ — Çîíàëíî ðàçäåëÿíå íà Ñîôèéñêàòà êîòëîâèíà ïî ñòåïåí íà ãåîëîæêà
îïàñíîñò. Â íàñòîÿùàòà ñòàòèÿ ñå ðàçãëåæäàò îñíîâíèòå êðèòåðèè çà îöåíêà íà ñóìàðíàòà
ãåîëîæêà îïàñíîñò â Ñîôèéñêàòà êîòëîâèíà. Ñú÷åòàíèåòî è íàñëàãâàíåòî íà ðàçëè÷íè ïî
âèä è ñèëà íà âúçäåéñòâèå ðàçðóøèòåëíè ãåîëîæêè ïðîöåñè âúðõó åäíè è ñúùè ïëîùè îò
êîòëîâèíàòà íàëàãàò ïðåöåíêàòà è ïëîùíàòà ïîäÿëáà ïî ñòåïåíè íà çàñåãíàòîñò âúç îñíîâà
íà íÿêîëêî êðèòåðèÿ, îò÷èòàùè êàêòî óñëîâèÿòà, òàêà è ðàçâèòèåòî íà ñàìèòå ïðîöåñè. Òàêà
êúì êðèòåðèèòå çà îöåíêà íà ãåîëîæêàòà îïàñíîñò ñå âêëþ÷âàò îñíîâíèòå õàðàêòåðèñòèêè
îò ãåîëîæêèòå, òåêòîíñêèòå, ìîðôîëîæêèòå, èíæåíåðíîãåîëîæêèòå è õèäðîãåîëîæêèòå óñ-
ëîâèÿ è ôàêòîðè, èìàùè îòíîøåíèå çà ïðîÿâàòà íà ôèçèêîãåîëîæêè ïðîöåñè è îò òàì çà
îïðåäåëÿíå ñòåïåíòà íà ãåîëîæêàòà îïàñíîñò. Êàòî îñíîâíè êðèòåðèè çà èíòåãðàëíàòà ãåî-
ëîæêà îïàñíîñò ñå èçâåæäàò ãåîëîãî-ãåîìîðôîëîæêèÿò, ëèòîëîãî-èíæåíåðíîãåîëîæêèÿò,
õèäðîãåîëîæêèÿò è ðàçâèòèåòî íà ôèçèêîãåîëîæêèòå ïðîöåñè. Ðîëÿòà íà òåêòîíñêèòå äâè-
æåíèÿ — áàâíè è âíåçàïíè (çåìåòðåñåíèÿòà), ïðîñòðàíñòâåíàòà êîíôèãóðàöèÿ íà ðàçëîìèòå,
âúçìîæíèòå îãíèùíè çîíè è äð. ñå îò÷èòàò ñ ïðèîðèòåò ïðè ðàçãëåæäàíåòî íà ñàìèòå
ïðîöåñè. Ïðè ãåîëîãî-ãåîìîðôîëîæêèÿ êðèòåðèé îñíîâíî îòíîøåíèå êúì ãåîëîæêàòà îïàñ-
íîñò èìàò ñúùåñòâóâàùèòå íàêëîíè íà òåðåíà, âåðòèêàëíàòà è õîðèçîíòàëíà ðàç÷ëåíåíîñò
íà ðåëåôà è íåãîâàòà ëèòîëîãèÿ. Îò 0—4° ñå ïðèåìà, ÷å íàêëîíúò å áëàãîïðèÿòåí, íîñèòåë å
íà ñèãóðíîñò è íèñêà ãåîëîæêà îïàñíîñò. Íàêëîíè íà òåðåíà îò 4—8° ñà ñðåäíî áëàãîïðèÿò-
íè, à íàä 8° íàêëîíèòå ñà íåáëàãîïðèÿòíè. Ðåëåôíàòà ðàç÷ëåíåíîñò, îò÷èòàùà äúëæèíèòå
íà ëèíåéíèòå ôîðìè â äàäåíà ïëîù (m/km2), å åäèí îò îñíîâíèòå ïàðàìåòðè ïðè ðàéîíèðà-
íåòî íà ñâëà÷èùíàòà îïàñíîñò. Ëèòîëîãî-èíæåíåðíîãåîëîæêèÿò êðèòåðèé ïîäåëÿ ñêàëíè-
òå ðàçíîâèäíîñòè ñïîðåä òåõíèÿ ãåíåçèñ è èíæåíåðíîãåîëîæêè ñâîéñòâà íà 4 òèïà. Òîé
âêëþ÷âà è ïðåöåíêàòà çà óñòîé÷èâîñò íà çåìíàòà îñíîâà, êîÿòî å íàé-áëàãàïðèÿòíà ïðè
ñêàëíèÿ òèï èíæåíåðíîãåîëîæêè ðàçíîâèäíîñòè è ñúîòâåòíî íàé-íåáëàãîïðèÿòíà ïðè íå-
ñâúðçàíèòå ñåäèìåíòè. ×åòèðèòå èíæåíåðíîãåîëîæêè òèïà ñêàëè — ñêàëíè, ïîëóñêàëíè,
ñâúðçàíè è íåñâúðçàíè, îáóñëàâÿò ðàçâèòèåòî íà ðàçëè÷íè ïî õàðàêòåð è èíòåíçèâíîñò åêçî-
ãåííè ãåîëîæêè ïðîöåñè, êîèòî ñàìè ïî ñåáå ñè ñúçäàâàò ðàçëè÷íè ñòåïåíè íà ãåîëîæêà
îïàñíîñò. Îñíîâíà òåæåñò ïðè îöåíêàòà íà èíòåãðàëíàòà ãåîëîæêà îïàñíîñò èìàò ïðîÿâèòå
è ñú÷åòàíèÿòà íà ôèçèêîãåîëîæêèòå ïðîöåñè. Îò÷èòàéêè ðàçíîîáðàçèåòî îò ïðîöåñè, çàñÿ-
ãàùè òåðèòîðèÿòà íà Ñîôèéñêàòà êîòëîâèíà, ïðèîðèòåò ïðè òÿõíîòî ðàçãëåæäàíå çàåìàò
åíäîãåííèòå ïðîöåñè. Öÿëàòà êîòëîâèíà ïî ñòåïåí íà ñåèçìè÷íà îïàñíîñò å îáîñîáåíà êàòî
÷àñò îò Áúëãàðèÿ ñ âúçìîæíîñò çà ïðîÿâà íà çåìåòðåñåíèÿ îò IX ñòåïåí ïî ñêàëàòà MSK-64.
Òîâà íàëàãà ïðè îòäåëÿíåòî íà ðàéîíè ïî ñòåïåí íà ãåîëîæêà îïàñíîñò â Ñîôèéñêàòà êîò-
ëîâèíà îò÷èòàíåòî íà çàâèñèìîñòòà íà åêçîãåííèòå îò åíäîãåííèòå ãåîëîæêè ïðîöåñè è
ïðîãíîçèðàíåòî íà ïîâåäåíèåòî íà çåìíàòà ñðåäà ïðè ñèëíè ñåèçìè÷íè âúçäåéñòâèÿ. Îò
äðóãà ñòðàíà ðàçïðîñòðàíåíèåòî íà åêçîãåííè ïðîöåñè è óñòàíîâåíèòå ìåæäó òÿõ çàâèñèìî-
ñòè ñå âêëþ÷âàò êàòî äîïúëíèòåëåí êðèòåðèé, îòíàñÿù åäíà èëè äðóãà òåðèòîðèÿ îò êîòëî-
âèíàòà êúì ðàéîí ñ ïî-íèñêà èëè ïî-âèñîêà ñòåïåí íà ãåîëîæêà îïàñíîñò. Ñïîðåä èçáðàíè-

(piping); variation of the level of shallow ground
waters and volumetric changes in the soils; tailings
ponds, industrial waste depots, domestic waste dumps,
and ballast dumps.

The possibilities to reduce the geological hazard
at this stage are related to the outlining of areas that
are potentially endangered by the impact of the above-
mentioned destructive geological processes. This is
the first stage with regard to the spatial aspect of
forecasting. A logical continuation shall be marking
the very hazardous areas in a larger scale and legal
regulation of construction works within those areas.
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òå êðèòåðèè ñå îïðåäåëÿ ÷åòèðèñòåïåííà ñêàëà íà ãåîëîæêà îïàñíîñò, âêëþ÷âàùà ñòåïåíè-
òå ìíîãî âèñîêà, âèñîêà, ñðåäíà è íèñêà. Àíàëèçúò íà ãåîäèíàìè÷íîòî ðàçâèòå è íà ñåèç-
ìè÷íàòà àêòèâíîñò ïîçâîëÿâàò äà ñå î÷åðòàÿò íÿêîè ðàéîíè â êîòëîâèíàòà êàòî çàñòðàøåíè
ñ ìíîãî âèñîêà è âèñîêà ñòåïåí íà ãåîëîæêà îïàñíîñò. Âîäåù ôàêòîð ïðè îòäåëÿíåòî íà
òåçè ðàéîíè å ñåèçìîãåííèÿò, à ñïðåãíàòè ñ íåãî ñà òåêòîíñêèÿò ôàêòîð — âúçëèòå íà ðàç-
ëîìíèòå ñòðóêòóðè è èíæåíåðíîãåîëîæêèÿò — ñòðóêòóðàòà è ñâîéñòâàòà íà ïðèïîâúðõíîñò-
íàòà ãåîëîæêà ñðåäà. Ïðè èíæåíåðíîãåîëîæêèÿ ôàêòîð îò âàæíî çíà÷åíèå ñà íàëè÷èåòî íà
ñëàáîïðîíèöàåìè ñëîåâå, ïîêðèâàùè ñëîåâå îò âîäîíàñèòåíè, ñïîñîáíè äà ïðîòè÷àò ïðè
ñåèçìè÷íè âúçäåéñòâèÿ ïÿñúöè èëè íåïîñðåäñòâåíî áëèçêî ðàçïîëîæåíî âîäíî íèâî äî
çåìíàòà ïîâúðõíîñò. Äðóãè ñïðåãíàòè ôàêòîðè îò åêçîäèíàìèêàòà â êîòëîâèíàòà ñà ñòåïåí-
òà íà èçâåòðÿíå è ðàçâèòèåòî íà åðîçèîííèòå ïðîöåñè. Êúì òÿõ ñå äîáàâÿò ãåîìåòðèÿòà íà
òåðåííàòà ïîâúðõíîñò è ñòàòè÷íèÿò ñòàáèëèòåò íà ñêëîíîâèòå ó÷àñòúöè. Ñïîðåä òàêà èç-
áðîåíèòå ôàêòîðè â êîòëîâèíàòà ñå î÷åðòàâàò äâà ðàéîíà ñ ìíîãî âèñîêà ñòåïåí íà ãåîëîæ-
êà îïàñíîñò, óñëîâíî íàðå÷åíè Ñðåäåöêè è Íîâèèñêúðñêè. Ïðè îòäåëÿíåòî íà ðàéîíèòå ñúñ
ñðåäíà è íèñêà ñòåïåí íà ãåîëîæêà îïàñíîñò òðÿáâà äà ñå ïîä÷åðòàå, ÷å ñúùåñòâóâàò îòäåë-
íè ó÷àñòúöè, â êîèòî ïðîÿâàòà íà äàäåí åêçîãåíåí ïðîöåñ ìîæå ñëåä âðåìå äà ñå îêàæå
ðàçðóøèòåëíà. Ïîñëåäíîòî ïðîèçòè÷à îò íåâúçìîæíîñòòà äà ñå ïðåäâèäè êîíêðåòíîòî ìå-
ñòîïðîÿâëåíèå íà äàäåíèÿ ïðîöåñ, ïîðàäè ñëó÷àéíèÿ õàðàêòåð íà ñúáèòèåòî, çàâèñåùî ñúùî
îò ñëó÷àéíè ôàêòîðè, íàé-âàæíè îò êîèòî ñà ìåòåîðîëîãè÷åñêèòå.


