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DISASTER RISKS

Risk is an objective or potential danger or exposure 
of people, animals, plants, material goods and the 
environment to the danger of natural disasters, fire, 
technical and technological accidents, radiation, 
chemical and biological contamination, consequences 
of war destruction and terrorism, as well as from 
epidemics, epizootics, epiphytotics (outbreaks and 
widespread occurrences of disease among people, 
animals and plants). Protection and Rescue Law 
(“Official Gazette of Montenegro”, No. 13/07, 32/11 
and 54/16, Article 4, Paragraph 9)

2.  TECHNICAL-TECHNOLOGICAL AND OTHER 
ACCIDENTS 

	Industrial accidents;
	Accidents in transport of dangerous goods by 

road (ADR);
	Railroad accidents;
	Accidents at sea;
	Accidents in the air traffic;
	Nuclear and radiation accidents;                  
	Fire at public facilities and at power plants and 

installations 
	Air pollution;
	Chemical pollution. 

Most accidents result from the combination of the 
mutually conditioned natural and technical and 
technological hazards. Meteorological and hydrological 
phenomena (strong winds, extreme precipitation, 
extreme air temperatures, frost, fog and drought, that 
can be additionally affected by the climate change, 
cause fires, floods and other natural disasters. Such 
largescale accidents have the potential to affect human 
health and endanger lives, have a detrimental impact 

1. NATURAL DISASTERS

	Geological hazards (rock falls, landslides, ava-
lanches, hydrogeological hazards, earthquakes);

	Hydrometeorological hazards (floods, mete-
orological hazards like storms, thunderstorms, 
hailstorms, atmospheric phenomena such as 
waterspout (mini tornado), snow, blizzards, snow-
drifts, frost, heatwaves/tropical heatwaves, cold 
waves- extreme cold waves, straight–line(damag-
ing) winds, atmospheric meteorological systems 
– cyclones, atmospheric meteorological systems 
- anticyclones, fog, droughts, outdoor fires and 
forest fires/wildfires);                   

	Biological hazards (epidemics – infectious diseases 
affecting people, epizootics – infectious diseases 
affecting animals, epiphytotics – outbreaks and 
increased populations of harmful organisms);

	Natural disasters and hazards at sea.
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on the environment, and may threaten survival of 
many animal and plant species.  Earthquakes, usually 
accompanied by other geological, and, potentially, 
biological, technical and technological hazards, may 
have far-reaching and long-lasting consequences 
for society as a whole, often involving casualties and 
substantial damage to agricultural estates and cultural 
heritage. 
In this brochure the emphasis is placed upon the most 

EARTHQUAKES

Geological hazards that are caused by the tectonic 
movements in the Earth’s crust are called earthquakes 
or quakes. Territory of Montenegro is an area with high 
seismic risk, with frequent small to moderate sized 
earthquakes, and occasionally very strong, devastating 
earthquakes such as the one that struck in 1979.  

Catastrophic earthquake of April 15, 1979 at 07:19 
am (local time) with the magnitude of 7.0 and with 
epicentre intensity of 9 degrees on the MSC scale is 
the most severe earthquake that hit this area in the 
20th century. The effects of the earthquake were felt 
on the area of over 50,000 km2, including Dubrovnik, 
hitting at the same time the area of Skadar and Lјeš 
in Albania. Epicenter of the earthquake was located 
in the Adriatic Sea, between Ulcinj and Bar, at a 15 
km distance from the coast.   This earthquake took 
101 lives in Montenegro, 35 in Albania, left over 
100 thousand people homeless, with the direct and 
consequential damage that amounted to 4.5 billion 
USA dollars at the (which amounted to  4 times the 
value of Montenegrin gross national income for 1979, 

common types of hazards in Montenegro that pose 
a threat to human lives, property and environment. 
Such hazards include: earthquakes, landslides and 
rockfalls, snow, blizzards, snowdrifts, frost, heat waves/
tropical heat waves, cold waves and extreme cold 
waves, straight line winds, open space fires, forest fires, 
accidents in transport of dangerous goods by road, 
fires at public facilities, power plants and installations, 
traffic accidents and railway accidents. 
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or approximately 10% of the total gross national 
income of  SFR Yugoslavia).

As a rule, strong earthquakes are accompanied by a 
series of follow-up hazards:

	Landslide and rockfall formation; 
	Changing the groundwater flow or the location 

of a source;
	liquefaction often accompanied by sand boils/

volcanoes;  
	Rise and drop of the sea level due to major tectonic 

disturbances on the sea floor, in the Adriatic sea, 
coastline and the like.  

As a direct result of seismic activity and its primary 
effects, secondary hazards may be produced: fire, 
technical-technological accidents, local epidemics, 
social unrest, etc. 

As the particularly active seismic area, the following 
zones should be emphasized: seismologic zones around 
Ulcinj and Bar, Budva and Brajići, Boka Kotorska but 
also immediate surroundings of Berane, the entire 
region of the Skadar Lake, Maganik etc.

The map of seismic re-ionization of the Montenegrin 

territory which reflects possible seismic intensity 
degrees divides several zones of different seizmic 
hazard: 

 Southern, coastal region with Ulcinj, Skadar, Budva 
and Boka Kotorska zones with the possible maximum 
intensity (in the middle ground) of nine degrees of 
the MSC scale. 

	Southern, coastal region with Ulcinj- Skadar, 
Budva and Boka Kotorska zones with a possible 
maximum intensity (in the middle ground) of 
nine degrees of the MSC scale.1

	Podgorica - Danilovgrad zone with the expected 
maximum intensity of eight degrees of MSC scale,

	The central part of Montenegro with the northern 
region including Nikšič, Žabljak and Pljevlja with 
possible maximum intensity of seven degrees of 
the MSC scale 

	An isolated seismologic Berane zone that may 
generate earthquakes with a maximum intensity 
of eight degrees on the MCS scale.

1 The MCS (Mercalli-Cancani-Sieberg) scale - its numerical 
values are approximately the same to those of the new EMS-98 
European macro seismic scale.

Figure: Maps of seismic re-ionization of Montenegro territory 
(1982): a) within the return periods of 200 years and b) within 
the return-period of 500 years

a)         b)

A.‘Map of seismic re-ionization 
of Montenegro” Seismological 
service of Montenegro, 1982

M a x i m u m 
intensity in the 
middle ground 
(MCS scale) 

‘Temporary seismic map of 
SFRJ (Montenegrin part)’:  
Seismology Community of 
SFRJ, 1987.

E s t i m ate d 
m a x i m u m 
earthquake 
i n t e n s i t y 
(MCS scale)
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Landslides and rockfall

Given the highest seismicity of terrain in Montenegro 
as observed and concentrated in the coastal area and 
Skadar-Zeta depression, probability of formation 
of large landslides is most prominent in the middle 
course of Morača River, and on the steep slopes of 
the mountains Rumija, Sutorman, Lovćen and Orjen, 
while it is less pronounced on the southwestern slopes 
of pipersko-bjelopavlićke plains – towards the River 
Zeta. In most severe cases, aside from wiping out entire 
parts of settlements and all types of infrastructure 
facilities on the affected area, such landslides block 
river flows, causing substantial damages and leading 
to serious consequences.

Numerous landslides that are often activated in the 

Floods

There are two types of floods that affect   Montenegro:

	The first category consists of the floods which occur 
as a consequence of heavy rainfall episodes lasting 
up to several days, with precipitation amounts 
that can be as high as 500~1 000 lit/m2 in extreme 
cases. The flood water usually covers large areas 
along watercourses or lakes at extremely high 
water levels. These floods are a rare occurrence, 
but when they do occur, it usually involves breach 
of embankments.

	The second category consists of typically mete-
orological floods (Flash floods) - such as urban 
flooding and torrential floods which are of local 
character. They often occur in torrential water-
courses and urban environments, or in certain risk 
areas. Despite the usually short duration of flood 
water, these types of floods can be very destruc-
tive and are difficult to predict (i.e. to anticipate 
time and place of their occurrence) since they are 
related to the formation of cumulonimbus cloud 
systems that usually cover only a certain narrow 

coastal and northern areas of Montenego affect traffic 
infrastructure and, at times, destroy entire settlements 
(Savina near Herceg Novi, Kaliman near Ulcinj, 
Mačuge in Crmnica, etc.) are activated.  

Canyons and gorges in Montenegro are also areas 
prone to massive rockfalls, large-scale landslides or 
formation of landslide dams which have a potential 
of causing considerable damage. Furthermore, in the 
upper and middle course of Morača River, massive 
landslides, rockslides or rockfalls may occur as follow-
up events of strong earthquakes with catastrophic 
consequences. 

Natural hazards such as these often leading to 
catastrophic consequences could only be triggered 
by devastating earthquakes similar to that of 1979 
in Montenegro. 

area with high amounts of precipitation in a short 
timeframe –up to or over 100 liters / m2 in just 
a few hours. Such floods often cause breach of 
embankments.

 Major floods in Montenegro since the second half 
of the 20th century are those that hit Montenegro 
in 1963, 1979, 1999, 2000, 2010 and 2011.  Drastic 
examples of floods are those that occurred in 2010 
and 2011 when a 50-year water level records in 
rivers were reached.  Consequently, Skadar Lake 
reached the all-time record high water levels of 
10,44 m. Moreover, record episodes of heavy 
rainfall (amount of precipitation) were registered. 
Three episodes of heavy rain fell over Montenegro, 
with the amount of precipitation in certain places 
reaching 1 000 lit/m2. 
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In terms of spatial analysis, the areas most affected 
by floods are the wide areas along the periphery of 
Skadar Lake, the zone of Morača River downstream 
and Bojana River alley. Apart from that, flood 
prone areas are those of Polimlje from Gusinje 
to Zaton, the valley of Ćehotina River near the 
town of Pljevlja and Rožaje in the Ibar River valley. 

Snowfall, blizzards, snowdrifts – ice formation

Snowfall, blizzards, snowdrifts, frost, snow and rain 
mixed, and ice formation are all a common occurrence 
in the continental part of Montenegro during the cold 
period of the year. They are most prominent in the 
central and northern mountainous regions, but also 
in the mountainous hinterland of the coastal area 
(Rumija-Lovćen-Orjen). Heavy snowfall accompanied 
by strong winds results in formation of snowdrifts, 
a phenomenon of likely occurrence in Montenegro. 

Extreme snow conditions in February of 2012 left the 
major part of Montenegro snowlocked and brought 
to a standstill as snow was interfering with normal 
operation of infrastructure systems and facilities.
The depth of snow was over 200 cm in the Žabljak 
area, and 200 cm in the town of Kolašin which is an 
all-time record.

Hot/tropical waves

During the summer period, the territory of Montenegro 
is often hit by sustained heat waves that may last for 
over 100 days, with the temperature exceeding 30 
degrees Celzius. Hot/tropical waves are considered to 
be a dangerous meteorological phenomenon which 
can cause major damage to the affected area, lead to 
secondary hazards (fire), endanger human lives and 
interfere with people’s regular activity patterns.  

The amount of precipitation (mm) in Montenegro (from 30.11.2010 at 7AM to 1.12.2010 at 1PM)
Izvor: ZHMS
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may affect the normal operation of infrastructure 
systems and have a particularly strong impact on the 
coastal area and sea affairs. 
Wen occurring in combination with snow in the 
central and northern parts of Montenegro, storm 
winds may cause formation of snow-drifts, affecting, 
in turn, normal operation of infrastructure systems 
and other regular activities. These meteorological 
situations may lead to direct hazards in industrial 
installations, housing estates, agriculture, maritime 
affairs, etc., but they may also have secondary effects 
in the form of consequential damage.

Open air/space fire

Open space fire is a common phenomenon during 
the summer months, and is directly linked to extreme 
weather conditions. 

Certain parts of Montenegro have an extremely high 
fire danger index: these are mostly hot areas with long 
spells of extremely hot temperatures of over 35°C, i.e. 
with air temperatures (at the standard height of 2m) 
exceeding 40°C. 

Dry thunderstorms that usually happen in the forested 
mountainous areas during the afternoon hours, often 
sparking fires and causing their rapid spread, are a 
common occurrence during the summer months. 
In extreme meteorological conditions with a high 
fire danger index, outbreaks of fire which are, due to 
strong winds, very difficult to control and stop, are a 
mass phenomenon.

Fires in the open air/space occurring in the central 
and southern parts of Montenegro which are classified 
as high-fire risk areas, usually catch undergrowth and 
thicket. Given the fact that these fires usually break 
out in the rugged terrain, which poses a significant 

Cold waves

Cold waves are associated with extremely cold 
temperatures, snowfall, frost and black ice formation. 
These meteorological situations may cause damage 
and interfere with normal operation of infrastructure 
systems. In extreme cases, when the Arctic cold front 
enters the area including Montenegro, extremely low 
temperatures may be are recorded. 

Damaging/straight-line winds

The occurrence of damaging winds in the summer 
period is crucially important in the high-fire risk areas. 
These storm winds, due to their destructive power, 

problem for their extinguishment, there is a real 
danger that they may develop into forest fires and 
endanger economic forests (northern region), and 
olive groves and other cultures and park areas (south 
and central region).

Forest fires

Forests are one of the most significant natural ecosystems 
that provide the basis for sustainable development of 
Montenegro.  Forest area in Montenegro covers 60% 
of its territory, which, in turn, offers strong growth 
opportunities for the industry sectors based on forest 
produce (wood processing, renewable energy sources, 
food production, tourism).

Forest fires pose a problem on global, ecological and 
economic levels. Due to both geographic position on 
the Mediterranean and climate change, Montenegrin 
forests are exposed to a high fire risk. The most affected 
forests are those in the coastal and central regions 
where the high air temperatures and characteristics 
of (fire-prone) vegetation create favourable conditions 
for outbreaks and spread of fire. In terms of forest fire 



14 15

incidence, the most critical period in Montenegro is 
during July and August when precipitation is low, but 
also in February and March during warm winters. 

Depending on the amount and composition of 
combustible materials, tree species, climate, soil and 
exposure, Montenegrin forests can be divided into 
four groups according to the level of vulnerability: 

	First degree –The area of very high vulnerability: 
Bar, Budva, Ulcinj, Kotor, Herceg Novi, Cetinje 
and part of the Niksic area, Danilovgrad and 
Podgorica; 

	Second degree –The area of high vulnerability: 
Pljevlja, Žabljak, Mojkovac, Andrijevica, Plužine, 
Rožaje, Bijelo Polje, Plav, Berane and Kolašin. 

	Third degree –The area of moderate vulnerability 
highland area (the forests of oak, hornbeam and 
other types of deciduous trees) and flat areas (soft 
deciduous trees)-highland area of Šavnik, Bijelo 
Polje, Berane and Kolašin.

	Fourth degree – The area of low vulnerability: 
north and north-east exposures in the highland 
and mountainous regions of Montenegro and 
other species in the flat area (beech forests).

For the period from 2010 to 2017, there are 680 
recorded forest fires in the course of which 80,916 
ha of forests have been damaged or destroyed, with 
total damage amounting to about 7 000 000 euros.

Accidents in Carriage of Dangerous 
Goods by Road (ADR)

Another potential risk for both the population and 
the environment comes in the form of fires and 
explosions on the vehicles transporting dangerous 
goods and traffic accidents involving those vehicles. 
The outcomes of such incidents, aside from casualties, 
may involve pollution on the roads and their immediate 
vicinity. The highest level of pollution occurs due to 
overturning, pouring or spilling of hazardous materials 
from the large cargo vehicles (trucks and cisterns with 
or without trailer). In such cases, the most threatened 
by the risk of sudden contamination are watercourses 
and groundwaters, pollution of which would also cause 
the greatest damage. In terms of these incidents, the 

most affected area is the central region of Montenegro 
that majority of main roads run through, that receives 
the highest volume of traffic and that has the highest 
number of registered motor vehilcles.

Fires at public and power facilities 
and installations 

Fire outbreaks in the facilities occupied by people are 
a highly pronounced phenomenon. Records of the 
protection and rescue services show that majority of 
fire incidents happen at residential buildings. High-
risk type of facilities are those used for the purposes of 
education, science, culture, art, hotel industry, health 
and social care, as well as business and industrial 
facilities.

Statistical data show the fire at residential buildings 
to be the most prevalent type, with the highest risk of 
occurrence in the central region given that Podgorica 
and Nikšić are the largest cities by population. Fires 
in these facilities mostly occur in winter during the 
heating season, when the installations are most loaded, 
and when the use of heating material is increased. 
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Basements pose yet another significant problem: 
as it is known, such premises are used for storage 
of different kinds of unusable, mostly flammable 
things which make them a high risk for fire damage. 
Particular attention must be paid to all the factors 
that contribute to safe and rapid evacuation of people 
from the facilities that are caught on fire. 

Major accidents can cause damages to the high 
voltage transmission lines which in turn may result 
in large-scale forest fires or death of people who 
would be at the accident site in the event of a line 
break.  Transformer stations continue to be the parts 
of electric power system that are the most vulnerable 
to fire. Particularly dangerous are the fires on pyralene 
transformer stations. Pyralenic oils are genotoxic and 
should not, under any circumstances, be released into 
environment. 

(relevant literature shows it to be 4%-12%, yet some 
indicators suggest it is as high as 30%).  Vehicles are 
seen as contributing to the accidents the least (3-5%).

Traffic accidents

Based on the analysis of the potential causes of traffic 
accidents, passenger transport can be comprehensibly 
defined by taking into account the following factors: 

a)      human factor;
b)      road;
c)      vehicle;
d)     environment.

Traffic accidents rarely occur as a consequence of a 
single cause factor. In most cases, they are triggered 
by a combination of factors: cause of an accident 
is a failure of at least one component of the system 
comprising the road, road users, vehicles and the 
environment. Due to complexity and interaction of 
all the factors before, during, and after the accident, 
it is hard to rate the extent to which each of these 
factors contribute to their occurrence. Nevertheless, 
the research conducted in developed countries points 
to the dominant role of the human factor (literature 
shows it to be present in 70-85% accidents). The studies 
have also shown the road factor to have a relatively 
low impact on the occurrence of traffic accidents 

 Traffic accident causes

According to the results of analytical monitoring 
and examination of traffic accidents and their 
consequences, the main causes of traffic accidents are:

1. lack of awareness among citizens about the dangers 
threatening them as road users;

2. low level of traffic culture among road users; 
3. failure to comply with or ignorance of the road 

safety regulations;
4. insufficient training - education of candidates for 

drivers and drivers;
5. condition of the road infrastructure.
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The stated causes manifest in the conduct of road 
users in the following way:

1. The lack on focus on the conditions of the traffic 
flow and on configuration of the terrain the road 
they are taking is built on;

2. Failure to yield the right of way to other road 
users; 

3. Exceeding the speed limit; 
4. Failure to adjust speed to road conditions and 

other traffic conditions;
5. Illegal passing and bypassing of vehicles.
6. Operating a vehicle under the influence of alcohol, 

drugs and other narcotics;
7. Operating an unlicensed or a technically defective 

vehicle;
8. Operating a vehicle before earning a learner’s 

permit, etc.

source: Monstat 

 
 

19 – 11.  BROJ REGISTROVANIH DRUMSKIH MOTORNIH NUMBER OF REGISTERED ROAD MOTOR 
 I PRIKLJUČNIH VOZILA  VEHICLES AND TRAILERS 

 2013 2014 2015 2016 2017  

       
Motocikli  5 046  3 703  4 201 4 363  4 744 Motorcycles 
Putnički automobili  178 662  174 073  175 912 184 734  193 242 Passenger cars 
Kombi   959   769   661   622   562  Vans  
Autobusi  1 246  1 247  1 261 1 308  1 370  Buses  
Teretna vozila  12 848  11 992  12 517 13 469  14 579  Goods road vehicles 
Specijalna vozila  1 210   934   835   751   681 Special purpose vehicles 
Vu čna vozila   1 035  1 069  1 163 1 297  1 405 Road tractors 
Priklju čna vozila   2 037  2 043  2 150 2 413  2 594 Trailers 
Poljoprivredni traktori   223   229   72   141   201 Agricultural tractor 
Ukupan broj vozila  203 266  196 059  198 772 209 098  219 378 Total number of vehicle 
     

 
 

 
 
 
19 – 12.  BROJ SAOBRAĆAJNIH NEZGODA  NUMBER OF INJURY ACCIDENTS
 U DRUMSKOM SAOBRAĆAJU  IN ROAD TRANSPORT 

 2013 2014 2015 2016 2017  

       
Broj saobraćajnih nezgoda 
ukupno 5 264 5 531 4 944 5 229 5 678 Number of injury accidents 
      

Broj ukupno nastradalih 1 886 1 900 2 224 2 423 2 711 
Number of persons killed and persons 
injured 

      
Broj povrijeđenih lica  1 812 1 835 2 173 2 358 2 648 Number of persons injured 
       
Broj poginulih lica 74 65 51 65 63 Number of persons killed 
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 2) Mojkovac - 

 On November 13, 2012, the emergency event took 
place – the accident happened at the railway section 
between the Mojkovac station and the Mijatovo 
Kolo crossing when the local passenger train 6104 
hit a construction machine. The consequences of 
the accident involve two people killed, 43 slightly 
injured, the property damage of 543.038,11 euros 
and the rail line closure of 64 h 26 min.

and low vegetation along the railway line.  Experience 
shows that fires along the railways, particularly those 
during the summer months, often get sparked by the 
passengers who throw lit cigarette butts and other 
heat sources from the train. Faltering electricity grids 
could also spark and cause fires. Aside from that, 
danger may come from many poisonous, flammable, 
explosive and other hazardous substances potentially 
threatening to the human health and the environment 
that are transported by rail.  

Historical review of the major railway accidents 
in Montenegro: 

  1) Bioče - 

 On January 23, 2006, the emergency event took 
place – the accident happened in the railway section 
at the crossing between Bioče and Podgorica 
station when the train ran of its rails resulting in 
the death of 47 and severe injuries to 270 people. 
Aside from the casualties, the consequences of 
the emergency event include 253 h and 6 minutes 
rail line closure, as well as the property damage 
amounting to 295.435,78 euros,  

Platije Canyon

In almost fifty years of its existence, 1.200 people died 
on the main road from Podgorica to Kolašin. Most 
accidents happened in the Platije Canyon, followed 
by those occuring at the section of the road towards 
Bijelo Polje and the Serbian border. There are as many 
as 60 victims at the ravine near Dromira only. 

Seventeen years ago, the bus from Belgrade landed 
into the Moraca River Canyon near Podgorica.  The 
accident left 20 people dead, and 17 injured. 

The accident that happened near the Monastery 
Morača when the Romanian bus fell from the bridge 
’’Grlo’’ and landed into the 30meter- deep ravine saw 
18 passengers killed, and 29 heavily injured.

Railroad accidents

Railway traffic in Montenegro is operating along the 
railway lines Bar-Bijelo Polje and Podgorica–Nikšić 
with a branch to Skadar. There is a considerable risk 
of fire on these routes due to the terrain configuration 
and steep slopes where the frequent use of braking 
systems may lead to sparking and ignition of grass 
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Directorate for Emergency Management 
of the Ministry of the Interior, Operational 
Communication Centre - OCC 112

European Emergency Number - 112

Police -122

Municipal Protection and Rescue Service -123

Emergency medical services – 124

Sea safety service -129 

PREVENTIVE ACTIVITIES 

When it comes to saving human lives, what you know 
is more important than what you have. To reduce the 
adverse impacts of a disaster, before, during and after 
it, is necessary to:

	stay informed about the implementation of 
protection measures for your own and the safety 
of your family members in a way to be able to 
act before the rescue teams arrive to the accident 
scene;

	stay calm and avoid panic;
	follow the instructions of the relevant authorities;
	remember or write down the important phone 

numbers:

Literature:

Strategy for Disaster Risk Reduction with the Dynamic 
Action Plan for the Implementation of the Strategy for 
the period 2018-2023 (2017)
National Fire Protection and Rescue Plan (2018)
National Earthquake Protection and Rescue Plan (2018)
The Strategy of Road Transport Safety Improvement 
(2010 - 2019) 

Project information 

This brochure has been produced within the project 
DIRECT – Disaster Resilient Communities and 
Towns whose aim is to prepare the local communities, 
institutions and services for a more effective response 
to natural and other disasters. The project is realized 
by FORS Montenegro and the Directorate for 
Emergency Management of the Ministry of the 
Interior in partnership with the Fire and Rescue 
Service of Kranj of the Republic of Slovenia, The Fire 
and Rescue Brigade of the Moravian-Silesian Region 
and The Czech Association of Fire Officers from 
the Czech Republic. The project is funded by the 
Directorate-General for European Civil Protection 
and Humanitarian Aid Operations (DG ECHO). 
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