
8TH INTERNATIONAL SCIENTIFIC CONFERENCE  

SAFETY ENGINEERING 

209 

 

 

FLOOD RISKS IN MONTENEGRO 
Ivana Ćipranić1Marija Jevrić2Milena Ostojić3Jelena Pejović4Nina Serdar5 

Abstract:Due to climate change, efficient and sustainable flood risk management is becoming more than an 

actual topic worldwide, including Montenegro which faces the great challenge of the necessary improvement of 

flood protection. As a part of Montenegro's accession to the European Union, the implementation of EU 

Directive 2007/60/EC on the assessment and management of floods is in the initial phase in terms of flood risk 

maps preparation. The paper reviewsthe activities have already been carried out and should be done by the end 

of 2024. In addition, the issues that researchers deal with due to specifics of floods in Montenegro and the 

general lack of data are presented. Finally, the neccessity for an integrated approach to flood management in 

Montenegro is commented. 
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1. INTRODUCTION 

One of the most common risks in Montenegro is a flood risk, and it is expected to increase in the 
coming period due to climate change. Global warming associated with climate change makes dealing 

with floods more complex, since average temperatures alter precipitation patterns and intensity [1], 

[2]. Therefore, in order to take adequate measures to protect people and property from floods, a 

comprehensive analysis of flood risks in Montenegro is necessary. 

In order to mitigate the effects of floods in the threatened areas of Montenegro, water 

management principles have mainly been implemented by the institutions in charge at the state level. 
However, the process of Montenegro's accession to the EU implies, among others, a common 

European approach to flood risk management to beapplied, which resulted in the adoption of EU 

Directive 2007/60/EC of the European Parliament and Council on the assessment and management of 

flood risks. [3] 

EU Directive 2007/60/EC has been fully transposed into the Montenegrin legislative system 

through the Law on Water [4] and the Rulebook on the detailed content of the preliminary flood risk 

assessment and flood risk management plan [5]. Current legislation in this part requires the 
preparation of a preliminary flood risk assessment, the identification of areas significantly affected by 

floods, and the preparation of hazard maps and flood risk maps for the areas significantly affected by 

floods, all for three levels of probability: 

- low-probability floods - floods from flowing water with water flow for a return period of at least 

500 years or floods from still water with a water level for a return period of at least 500 years; 

- floods of medium probability - floods from flowing water with water flow for a return period of 

100 years or floods from still water with a water level for a return period of 100 years; 

- high-probability floods - floods from flowing water with a flow of water for a return period of 

10 years or floods from still water with a water level for a return period of 10 years. [5]. 
In addition, the legislation requires the development of flood risk management plans for areas 

significantly affected by floods. Bearing in mind the fact that the implementation of EU Directive 

2007/60/EC is in the initial phase and existing lack of capacity (organizational, personnel and 

technical), the state institutions of Montenegro requested the so-called transitional period (until the end 

of 2024) for the full implementation of EU Directive 2007/60/EC, in part related to the preparation of 

flood risk management plans. In accordance with that, the followingactivities are being carried out. 
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The Institute of Hydrometeorology and Seismology of Montenegro, by the Law on 
Hydrometeorological Affairs, is a centre for observation, measurement, collection, processing, 

analysis and dissemination of hydrological data and information. The Institute provides hydrological 

information to all entities in charge of flood defence and sends data for international exchange, based 
on international conventions and signed cooperation, as well as the media. Automatic stations record 

water levels every 15 minutes; hydrological data from all stations from the observation network are 

available to users on the Institute website. On its website, The Institute of Hydrometeorology and 
Seismology of Montenegro also posts warnings - meteorological alarms on extreme meteorological 

conditions that can be expected in certain parts of the country based on the forecast. 

The Report on Disaster Risk Assessment for Montenegro [6]was developed through the project 

"Development of National Risk Assessment for all types of hazards affecting Montenegro" of the 
European Commission (ECHO/SUB/2020/TRACK1/831677), the Directorate - General for European 

Civil Protection and Humanitarian Aid Operations (DG ECHO). That was the first time this type of 

document was developed for Montenegro. Ministry of the Interior Affairs - Department of Emergency 
Management coordinated the project that started with the implementation on December 15, 2020. The 

National Disaster Risk Assessment for Montenegro encompasses nine risk types: geological risks 

(earthquakes, landslides), climate change, floods, forest fires and open fires, infectious human 
diseases/epidemics, infectious plant diseases/epiphytes and infectious animal diseases/epizootic 

diseases, technical/technological accidents, radiation/nuclear accidents and critical infrastructure 

protection. A deterministic risk assessment method based on selected scenarios is usedfor all risk 

types. 

Currently, there is no cadastre of water infrastructure in Montenegro. The cadastre of water 

facilities and systems should contain data on the category of water facility, water area, catchment area, 

sub-basin, water body, the location (cadastral parcel and cadastral municipality), ownership relations, 
issued water acts and the functional condition of the facility (certificate). In order to implement the EU 

Directive 2007/60/EC, a preliminary register of flood protection infrastructure has been prepared for 

both river basins in Montenegro (Danube basin and Adriatic basin), and it will be used to establish a 

cadastre of water facilities and flood protection systems.  

National Flood Risk Assessment for Montenegro is scenario-based. The considered scenarios are 

based on events that have already occurred in the past, specific by their frequency and consequences. 

Based on these scenarios, critical areas are defined, characterized by the highest flood risk compared 

to the rest of the territory of Montenegro.  

Two scenarios for both two basins will be processed: 

 Most likely adverse event; 

 The event with the worst possible consequences. 

2. FLOODS IN MONTENEGRO 

2.1. Causes of floods 

Direct and indirect causes of floods are recognized and listed in the literature.The most common 

direct causes are: 

 heavy precipitation in the basins of larger rivers or lakes, caused by rain or sudden melting of 

snow; 

 the height of the water level at the period of its rising; 

 torrential floods of smaller watercourses due to short-term rainfall of high intensity; 

 floods in karst fields caused by heavy rainfall and insufficient permeability of natural 
sinkholes, 

 the appearance of ice on the rivers, 

 floods caused by high sea levels, 

 floods due to eventual breaches of dams and embankments, 

 the coincidence of high waters, 
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 meandering watercourses, 

 occurrence of landslides, etc. [6] 

Indirect causes can be related to natural or anthropogenic factors, and often to their combination. 

Those are: 

 the size and shape of the catchment area, as well as the density of the river network, 

 relief and its characteristics, 

 soil water saturation and groundwater levels, 

 climate change 

 afforestation and the method of cultivation of agricultural areas in the basin, 

 human violation of particular regulations, 

 fires that might result in erosion, landslides and even climate change, 

 inadequate cleaning of sediment in rivers and reservoirs, 

 lack of construction of levees, embankments and fortifications. [6] 
 

2.2. Water areas in Montenegro 

As much as 95.3% of riverstreams in Montenegro have their origin in Montenegrin territory that 

is hydrographically divided into two almost equal parts - the Danube and Adriatic catchment areas. 

The former covers 52.5% of the territory or 7260 km2, while the latter covers 47.5% of the territory or 
6560 km2. However, a large part of Montenegrin territory does not have permanent streams, especially 

in the continental area. There are numerous sinkholes through which the water flows underground 

toward one of the two basins. [7] 

In order to provide comprehensive water management, water areas should be defined as the basic 
units for water management (Figure 1). In doing so, the hydrographic characteristics and uniqueness of 

the water regime are taken into account. On the territory of Montenegro, two water areas have been 

determined - the water area of the Danube basin and the water area of the Adriatic basin. The former is 
part of the international water area of the Danube and includes the catchment areas of the rivers: Ibar, 

Lim, Ćehotina, Tara and Piva, with associated groundwater; the latter is part of the international water 

area of the Adriatic Sea, which includes catchment areas of rivers: Zeta, Morača, Lake Skadar, Bojana, 
Trebišnjica and the watercourses of the Montenegrin littoral, which flow directly into the Adriatic Sea, 

with associated underground and coastal seawater. [6] 

 

2.3. General characteristics of floods in Montenegro 

Meteorological phenomena usual in the territory of Montenegro are heavy rainfalls and rainy 

series that last for several days without snow cover. A combination of these with melting snow, which 

can contain a large amount of water, often happens. This scenario often leads to large-scale floods that 
last a long time. The floods of 2010 and 2011 are typical examples of this combination of factors. The 

floods that affected Montenegro at the beginning of December 2010 were the largest since the 

beginning of instrumental observations. [8] 

Floods are conditioned by Montenegrin geomorphological characteristics, as well as the 
characteristics of the watercourse that causes them. Most rivers in Montenegro have canyons and 

valleys alternating along their course. River valleys, potentially threatened by floods, occupy a 

relatively small area of Montenegro. However, these areas are of great importance because the most 
significant settlements, agricultural areas and essential roads are located in them. Therefore, protecting 

these areas from floods undoubtedly has substantial social and economic importance. 

The flood defence issues in Montenegro are mainly related to the large watercourses: Gornja and 
Donja Zeta, Morača, Lim, Tara, Ćehotina, Ibar and Bojana, because almost all major Montenegrin 

cities are located on their banks. These rivers, with their overflow, threaten the settlements during high 

water periods. Furthermore, floods caused by high water on the main streams are often accompanied 

by flash floods in their tributaries. These floods contribute to the sudden inflow of large amounts of 
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water and affect the rapid rise of the water level in the riverbed, in addition to carrying large amounts 

of torrential sediment. 

 

 

Figure 1Subareas of Adriatic and Danube catchment areas in Montenegro [5] 

Besides, some specific and vulnerableareas are around Lake Skadar and the closed karst fields of 
Cetinje and Nikšić. The high levels of Lake Skadar, which threaten significant areas around the lake, 

result from complex hydrodynamic conditions in the basin of the lake itself, the Bojana river, and the 

area of the Drim river basin on the territory of Albania (cross-border impact). 
On the other hand, the flooding of the Cetinje field by inland waters threatens a large part of the 

urban zone of the municipality of Cetinje. In the Nikšić field, the soil is threatened mainly by the 

overflow of rivers and streams; a frequent occurrence of the superposition of both surface and 

underground waterimpact is often, which leads to large floods. 

Flooding in urban areas is also a significant concern in Montenegro. Urban flooding is a major 

problem in many parts of the world; it is one of the most natural disasters that occur every year, 

especially in coastal cities. [9] The effect of these floods is increased due to the lack of storm-water 

drainage systems or their insufficient capacity. 
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Besides that, a large area of fertile land in Montenegro is at risk of flooding. Constant or periodic 
floods and a high underground water level threaten about 26,000 ha of land. Part of the mentioned 

area, which consists of very fertile soil, is permanently or occasionally threatened by floods. [6] 

 

2.4. Historic floods 

Unfortunately, there has not been a comprehensive flood database in Montenegro. The causes of 

floods that happened in the past, nor the damage caused, have not been analyzed systematically. The 
available data are incomplete and insufficient for a profound historical review. However, there is no 

doubt that the heaviest floods in Montenegro were those from 1979, 1999-2000, 2010-2011. [6] 

Extreme examples were the floods in 2010 and 2011 when recorded precipitation amounts were 

registered. In three rainy series during November, about 1,000 litres/m2 fell in some places. The half-
century records of water levels on rivers were reached, and the water level in Lake Skadar was 

increased by 4 m.  

3. CONCLUSION 

An integrated approach to flood management requires interaction, synergy, mutual 

communication and coordination of all actors involved at the state, local and international levels. The 

prerequisite is strengthening the professional and financial capacities of the institutions responsible for 
implementing these politics.Furthermore, flood management in Montenegro must be based on the 

continuous long-term planning of the water sector functioning and the principles of sustainable 

development. 

Finally, the impact of climate changes on flood occurrence must not be neglected. Climate change 
as a global phenomenon has become an integral part of our daily life; water management is one of the 

areas in which the impact of global climate change is manifested. Due to climate change, efficient and 

sustainable flood protection is becoming an increasingly important issue all over the world, including 
Montenegro, which faces the great challenge of the necessary improvement of flood protection, flood 

early warning systems, and the readiness of the state and society to respond to the eventual occurrence 

of extremes in the form of flooding. 
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