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EXECUTIVE SUMMARY 
The EU Flood Risk Management Directive (2007/60/EC) has been fully transposed into the 
national legislative framework through the Water Law and the Rulebook on the Detailed 
Content of the Preliminary Flood Risk Assessment and the Flood Risk Management Plan. 

The PFRA covers historical flood events and the potential for future flood events that may 
have a significant adverse consequence on either, human health, the environment, cultural 
heritage, or economic activity. 

For the purpose of producing the PFRA, available data from 21 selected existing and 
historical hydrological stations in the Danube River Basin was used to calculate the 
probability of return periods of 10, 100 and 500 years. The results were calibrated based on 
the 2010 flood data, which are considered to be the largest floods recorded.  

During the assessment, the expected impacts of climate change were considered by applying 
one extreme flood scenario (recovery period ≥ 500 years), which included all proven or 
known, or estimated future impacts, including climate change impacts. The impacts of 
climate change on the identification of areas with potentially significant flood risk are fully 
covered by working on scenarios of extreme flood events.  

With respect to future flooding, in general, it can be concluded that flood events will be both 
more frequent and more intense, as a consequence of climate change. Thus, although the 
reduction of total annual precipitation in most parts of the Danube River Basin is expected, 
in the future, short heavy rainfall, often combined with snowmelt and soil saturation, is 
expected to cause a higher risk of torrential floods caused by an increase in surface runoff.  

Based on the analysis of the above data, 19 Areas of Potential Significant Flood Risk (APSFR) 
in the Danube River basin area were defined2 and represented in GIS format. The APSFR are 
located in the following Sub-Basins: Ibar River Sub-Basin (4), Lim Sub-Basin (11), Tara River 
Sub-Basin (2), Ćehotina River Sub-Basin (1) and Piva Sub-Basin (1).  

Flood hazard and flood risk maps detail the affected areas in 19 APSFR in the Danube River 
Basin. A description of the potential risks/assets in the area of the flooding together with the 
significance of the potential risks in relation to human health, environmental, economic and 
cultural criteria are presented for a flooding event of high (HQ10), medium (HQ100) and low 
risk (HQ500) probability for each APSFR. For the Danube River Basin as a whole, the 
following information was calculated: 

▪ High probability flood event (HQ10): a total of 646 hectares would be inundated with 
4,753 inhabitants, 890 dwellings, 22 commercial businesses and 1 cultural object at 
risk.  

▪ Medium probability flood event (HQ100): a total of 880 hectares would be inundated 
with 5,898 inhabitants, 1,302 dwellings, 35 commercial businesses and 3 cultural 
objects at risk.  

▪ Low probability flood event (HQ500): a total of 966 hectares would be inundated with 
6,657 inhabitants, 1,637 dwellings, 56 commercial businesses and 5 cultural objects at 
risk.  

                                                 
2 Nomenclature for national coding agreed by MAFWM and Water Administration. 
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The risk assessment for each APSFR, which is based on significance criteria and threshold 
values, identified potentially significant issues in each APSFR related to human health, 
economic values, environmental risks and risks to cultural heritage sites. The data clearly 
shows that all APSFR are at risk with respect to inhabitants and settlement areas. 5 of the 19 
APSFR show a risk to industrial objects. Three APSFR are at risk for cultural heritage sites. No 
environmental risks were determined.  

Increased urbanization in one of the APSFR, which covers Hareme, Rudes and Talum in 
Berane, would be expected to have a negative impact in the event of future floods. 
Therefore, this information should be taken seriously in future spatial planning.  

A programme of measures for each APSFR, which incorporates flood prevention, flood 
protection and preparedness has been designed to include: 

- measures that aim to prevent/avoid increasing flood risk (e.g. measures related to 
planning);  

- measures that protect from flooding by using natural flood management;  
- measure that protect from flooding by using more traditional engineering methods;  
- measures that prepare for flooding should it occur (e.g. flood warning, awareness 

raising, emergency response plans).  

The total estimated investment costs of measures planned for Danube River Basin amount to 
48,452,000 EUR, while maintenance costs are equal to 1,313,040 EUR per year.  

Cost Benefit Analysis was conducted to evaluate the relationship between benefits and costs 
for each investment decision (mitigation measure). The benefit/cost ratio is 1.363, which 
means the proposed intervention (investment in flood measures) in the Danube River Basin 
is worth the investment in economic terms.  

                                                 
3 The first condition an intervention should meet is that the benefit-cost ratio is higher than 1.0. 
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1 INTRODUCTION 

1.1 Overall Objective 

Directive 2007/60/EC on the assessment and management of flood risks (EU Floods 
Directive, FD) entered into force on 26 November 2007. This Directive now requires Member 
States to assess if all water courses are at risk from flooding, to map the flood extent and 
assets and humans at risk in these areas and to take adequate and coordinated measures to 
reduce this flood risk. The Directive also reinforces the rights of the public to access this 
information and to have input in the planning process. Although Montenegro is not yet a 
member of the EU, it has made significant efforts to fully transpose this Directive into 
national law and thus take a step towards joining the European Union. 

Montenegro has defined its territories for the purposes of River Basin management in 
accordance with the EU Water Framework Directive (WFD, 2000/60/EC), within 2 River Basin 
districts (RBDs) (‘Adriatic River Basin District’ and the ‘Danube River Basin District’). The 
country must therefore produce 2 Flood Risk Management Plans (FRMPs), which are 
harmonized, in accordance with Article 9 of the EU Flood Directive (FD, 2007/60/EC) with its 
2 River Basin Management Plans (RBMPs) prepared under the EU WFD. This Flood Risk 
Management Plan concerns the Danube River Basin.  

The process by which the FRMP is prepared is prescribed both in the EU FD and in 
Montenegro’s Law on Water. Regulation No. 069/15 of 14 December 2015 defines the 
specific requirements of the Floods Directive related to the preparation of the FRMPs into 
Montenegrin law. 

In short, the EU FD requires 3 distinct preparatory stages which are: 

▪ Stage 1. Preliminary Flood Risk Assessment 
Article 4 of the EU FD requires a Preliminary Flood Risk Assessment (PFRA) for each 
River Basin district. In the PFRA, areas which have the most significant flood risk or 
potential flood risk, known as Areas of Potentially Significant Flood Risk (APSFR) are 
identified. These areas then become the focus for more detailed mapping and planning 
in the next two stages. 
  

▪ Stage 2.  Flood Hazard and Risk Mapping  
Article 6 of the EU FD requires the preparation of Flood Hazard and Flood Risk Maps 
for all APSFR identified in Stage 1. 
 

▪ Stage 3.  The Flood Risk Management Planning  
Article 7 of the EU FD requires the preparation of FRMPs for each River Basin district 
that will include inter-alia a programme of measures that will be undertaken to 
address the flood risks. 

 

Phase 1, which includes the analysis of the existing flood protection infrastructure, together 
with the preparation of the Preliminary Flood Risk Assessment. The proposal for APSFR for 
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the Danube River Basin was adopted in December 2021 and is summarised in this document. 
Stages 2 and 3, which encompasses the preparation of the Flood Hazard and Risk Maps and 
Flood Risk Management Plans, are detailed in this document.  

1.2 Structure of the Flood Risk Management plan in the Danube River Basin 

The format and content of the FRMP Report is prescribed both in Annex 1 of the EU Floods 
Directive (2007/60/EC) and in the CIS Guidance Notes4. Along with relevant background 
information, the FRMP for the Danube River Basin includes the general components as 
detailed in Annex 1 of the Floods Directive, which are summarised below: 

▪ Conclusions of the preliminary flood risk assessment (PFRA), in the form of a summary 
map of the RBD delineating the areas of potential significant flood risk (APSFR);  

▪ Flood Hazard maps and Flood Risk maps;  
▪ Description of the objectives;  
▪ Summary of measures and their prioritisation;  
▪ Description of the cost-benefit methodology; 
▪ Summary of public information and consultation (to be included following SEA);  
▪ List of competent authorities (included in the legal review); 
▪ Description of the co-ordination process in international RBD: 
▪ Description of the coordination process with the WFD (Directive 2000/60/EC). 

 
 
 

 

 

 

                                                 
4 Guidance for Reporting under the Floods Directive (2007/60/EC). Guidance Document No. 29. 2013. 
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2 LEGAL OVERVIEW 

2.1 Introduction  

The prime objective of this section is to provide a legal assessment of all relevant questions 
pertaining to transposition of the EU requirements on the preparation of the Flood Hazard 
and Risk Maps and Flood Risk Management Plans into national legislation in Montenegro. 
This section also provides an analysis of the main points of alignment of the national 
legislative acts with Directive 2007/60/EC on the assessment and management of flood risks, 
as the EU umbrella act on flood risk management. 

With the aim of providing an all-encompassing legal overview, all relevant primary and 
secondary pieces of national legislation have been scrutinized as well as other policy papers 
which do not formally fall under legal acts, such as the Nation Plan of Protection and Rescue 
from Flooding etc.  

The main points of entry for the transposition of the applicable provisions from the Directive 
2007/60/EC have been identified in accordance with the chapters of the said act. Also, the 
Table of Transposition Relevance has been provided as the channel of the overview of the   
relevance of the concrete national acts with the specific requirements from the Directive.  

2.2 Legal and Policy Acts 

▪ Directive 2007/60/EC of the European Parliament and of the Council of 23 October 
2007 on the assessment and management of flood risks. 

▪ Directive 96/61/EC of 24 September 1996 concerning integrated pollution prevention 
and control. 

▪ Law on Waters ("Official Gazette of Montenegro", no. 32/11, 47/11 48/15, 52/16, 
02/17, 80/17, 84/18). 

▪ Rulebook on Detailed Content of the Preliminary Flood Risk Assessment and Flood Risk 
Management Plan ("Official Gazette of Montenegro", no. 69/15). 

▪ Rulebook on the Content of Operational Instructions for Retention Management 
Intended for Protection Against Floods ("Official Gazette of Montenegro", no. 3/18)   

▪ Nation Plan of Protection and Rescue from Flooding, December 2019. 
▪ Water Management Strategy, 2017. 
▪ Strategy for Disaster Risk Reduction with a Dynamic Action Plan for Implementing the 

Strategy for the Period 2018-2023 
 

2.3 Definition of Terms 

The Directive introduces only two authentic definitions of terms: 

▪ ’’flood’’ means the temporary covering by water of land not normally covered by 
water. This shall include floods from rivers, mountain torrents. 
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▪ ’’flood risk’’ means the combination of the probability of a flood event and of the 
potential adverse consequences for human health, the environment, cultural heritage, 
and economic activity associated with a flood event. 

 
At the same time, the Directive refers to terms ’’river’’, ’’River Basin’’, ’’Sub-Basin’ and ’’River 
Basin district’’ as defined in the Article 2 of Directive 2000/60/EC of 23 October 2000 
establishing a framework for Community action in the field of water policy. 

Both of aforementioned terms have been directly transposed into Article 5 of the Law, which 
prescribes the meaning of the terms. This has been achieved in the following manner:  

▪ Article 5, paragraph 1, subsection 49 of the Law defines flood as the temporary water 
cover of land, which is not normally covered by water, including floods (in the DRB) 
caused by rivers, torrents, occasional watercourses, and lakes, except floods from 
sewage systems. 

▪ Article 5, paragraph 1, subsection 50 of the Law defines flood risk as a combination of 
the probability of a flood event and the potential adverse effects of a flood event on 
human health, the environment, cultural heritage, and economic activities. 

It is noteworthy that the Rulebook on Detailed Content of the Preliminary Flood Risk 
Assessment and Flood Risk Management Plan introduces additional flood related terms, 
such as: 

▪ ''area significantly endangered by floods'' is an area where floods can cause significant 
harmful consequences for human health, the environment, cultural heritage, and 
economic activities. 

▪ ''floods of low probability'' are floods from running waters with a flow of water for a 
return period of at least 500 years or floods from standing water with a water level for 
a return period of at least 500 years. 

▪ ''floods of medium probability'' are floods from running waters with a water flow for a 
return period of 100 years or floods from standing waters with a water level for a 
return period of 100 years. 

▪ ''floods of high probability'' are floods from running waters with a flow of water for a 
return period of ten years or floods from standing waters with a water level for a 
return period of ten years. 

Overall, it may be concluded that all authentic terms from the Directive have been fully and 
accurately transposed into national legislation.  

2.4 Preliminary Flood Risk Assessment 

Chapter 2 of the Directive, consisting of Article 4 and Article 5, deals with assessment in 
regard to the preliminary flood risk assessment.  

The preliminary flood risk assessment is to be performed for each River Basin district, unit of 
management or the portion of an international River Basin district lying within the territory 
of a certain state. This obligation is included in the Law through Article 95b by which 
preliminary flood risk assessment is to be done by the competent state authority for each 
water area. The Law defines water area in Article 5 (for the Danube River Basin) as the area 
of land, which consists of one or more adjacent River Basins, that is Sub-Basins, on the 
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territory of Montenegro, with associated groundwater, in accordance with Article 21 of this 
Law, which is defined as the basic water management unit. Article 21 determines that the 
water areas in the Danube River Basin as the following: 
 

▪ The water area of the Danube basin is a part of the international water area of the 
Danube on the territory of Montenegro, which includes the basins: Ibar, Lim, Ćehotina, 
Tara and Piva, with the corresponding groundwater. 

 

Also, Article 95b of the Law introduces mandatory 6-year revisions period for all prepared 
assessment with special focus on the impact of the climate changes on potential flooding in 
the basin covered by any specific assessment. In this way, the flooding precautionary 
measures tap into the broader scope of protection from adverse effect of climate change. 

Article 4 of the Directive goes on to provide through guidelines on the content of the 
preliminary flood risk assessment. Based on the said Article, such content should entail 
following: 

▪ Maps of the River Basin district at the appropriate scale including the borders of the 
River Basins, Sub-Basins, showing topography and land use. 

▪ Description of the floods which have occurred in the past, and which had significant 
adverse impacts on human health, the environment, cultural heritage, and economic 
activity and for which the likelihood of similar future events is still relevant, including 
their flood extent and conveyance routes and an assessment of the adverse impacts 
they have entailed. 

▪ Description of the significant floods which have occurred in the past, where significant 
adverse consequences of similar future events might be envisaged.  

In addition to the aforesaid, should specifically needs of the state require so, assessment 
might also include information on the potential adverse consequences of future floods for 
human health, the environment, cultural heritage, and economic activity.  

The stipulations on the content of the preliminary assessment have been incorporated into 
Rulebook on Detailed Content of the Preliminary Flood Risk Assessment and Flood Risk 
Management Plan. Article 3 of the said Act specifies that the assessment should include 
following: 

▪ Maps of water areas in the appropriate scale, with the boundaries of Sub-Basins 
showing the topography and land use. 

▪ Description of floods that have occurred in the past, which have had significant 
adverse effects on human health, the environment, cultural heritage, and economic 
activities and are likely to recur in the future, considering the extent of the floods, 
runoff routes flood waters and an assessment of the adverse effects of the floods. 

▪ Description of significant floods in the past in areas where due to changes in conditions 
(urbanization, declaring areas protected) significant damage may recur.  

▪ The impact of climate change on the occurrence of floods. 
▪ Assessment of potential harmful consequences of future floods on human health, 

environment, cultural heritage, and economic activities, considering the topography, 
position of the watercourse and its hydrological and geomorphological characteristics, 
floodplains as natural retention areas, efficiency of existing flood defence facilities, the 
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location of populated areas, areas of economic activity and long-term development 
plans, as appropriate. 

▪ Used data (records, long-term development studies). 
▪ Conclusions on flood risks.  

The Rulebook incorporates all three major Directive’s guidelines on the content of 
preliminary assessments. Also, it includes the optional guideline on the information on the 
potential adverse consequences of flooding. Finally, the scope of the requited information is 
broadened by the inclusion of data related to impact of climate change on the occurrence of 
floods. The Rulebook provides thorough and comprehensive guidance on the information 
and data that is to be included in the preliminary assessments mirroring the requirements 
from the Article 4 of the Directive and in some instances going even beyond them. 
Therefore, it can be concluded that all the stipulations on the content of the preliminary 
flood assessment have been successfully incorporated into national legislative framework 
though the provisions of the said Rulebook.  

Article 4(3) of the Directive establishes obligation of the cooperation of the states in the 
exchange or relevant information in the case of international River Basins. In line with that, 
Article 95b of the Law prescribes that when preliminary assessments are prepared for the 
River Basin districts which are part of an international River Basin districts, exchange of 
information with the countries within whose territories such basins are lying shall be 
provided.    

Obligation of the state, based on the preliminary assessments, to identify areas for which, 
potential significant flood risks is existent or might be considered likely to occur is set by the 
Article 5.1 of the Directive. This obligation is included in the Law though Article 95c. By the 
said Article the Government is to determine areas for which there are significant flood risk, 
or their occurrence may be considered probable by using the findings from preliminary flood 
risk assessments. In addition to this, Article 5.1 sets obligation of the states to coordinate 
their efforts in identifying areas under potential significant flood risk when it comes to 
international basins. This obligation is also incorporated in the Article 95c of the Law 
(paragraph two of the said Article) by which determining of the international River Basin 
areas endangered by floods, shall be done through coordinated activates with the states on 
whose territory parts of that River Basin district are located. Both stipulations of the Article 
5, regarding the identification of the endangered areas and cooperation of the states when 
identifying such areas for international basins, have been adequately transposed in the 
national legislative framework through Article 95c of the Law.   

Given the above elaboration, it can be derived that all applicable stipulations on the 
preliminary flood risk assessments set by the articles comprising the Chapter 2 of the 
Directive have been fully and accurately transposed into relevant national legislative acts.  

2.5 Flood Hazard Maps and Flood Risk Maps 

Chapter 3 of the Directive, consisting of Article 6, deals with preparation of the flood hazard 
and risk maps. 

Article 6 of the Directive defines the obligation of Member States, at the level of the river 
basin district, or unit of management referred to in Article 3(2)(b) of Directives, prepare 
flood hazard maps and flood risk map. 
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All the provisions of Article 6 of the Directive have been transposed into national legislation. 
Article 95d of the Law on Waters specifies the following: 

▪ For the areas under significant flood risk, competent administrative body shall draft 
flood hazard maps and flood risk maps, for each river basin separately. 

▪ Flood hazard maps and flood risk maps shall be drafted for: 
- low probability floods;  
- medium probability floods (return period 100 years);   
- high probability floods, as necessary. 

▪ Drafting the flood hazard maps and flood risk maps for areas under significant flood 
risk that include territories of neighbouring countries shall be done based on 
information exchange with those countries. 

▪ Flood hazard maps and flood risk maps shall be revised upon the expiry of six years 
following their drafting, i.e. revision. 

In Article 2 of the Rulebook on Detailed Content of the Preliminary Flood Risk Assessment 
and Flood Risk Management Plan certain expressions shall have the following meaning are 
defined: 

1. Area of potential significant flood risk (APSFR) is an area where flood can cause 
significant harmful effects for human health, environment, cultural heritage and 
economic activities;  

2. Low-probability floods are floods caused by running waters with return period of at 
least 500 years, or floods caused by still waters with water levels with return period of 
at least 500 years;  

3. Medium-probability floods are floods caused by running waters with return period of 
100 years, or floods caused by still waters with water levels with return period of 100 
years;   

4. High-probability floods are floods caused by running waters with return period of ten 
years, or floods caused by still waters with water levels with return period of ten years. 

Article 4 of the Rulebook describes the contents that must be shown on flood hazard maps 
for floods of low, medium and high probability. For  flood risk maps the content is described 
in Article 6. Flood Risk Management Plans (See Section 6.1). 

Chapter 4 of the Directive, consisting of Article 7 and 8, deals with preparation of the flood 
risk management plans. 

Art 7 FD requires member states to prepare flood risk management plans for all areas 
identified as being at potentially significant flood risk (APSFR) under article 5 or article 
13.1(a), and areas covered by article 13.1(b), on the basis of the maps prepared under article 
6.  

The flood risk management plans (FRMP) must set out appropriate objectives for the 
management of flood risk within the areas covered by the plan. The objectives must focus on 
reducing the adverse consequences of flooding for human health, the environment, cultural 
heritage and economic activity. Where appropriate, the plans should focus on reducing the 
likelihood of flooding and/or on using non-structural measures, including flood forecasting 
and raising awareness of flooding (art 7.2). The flood risk management plans shall include 
measures for achieving identified objectives (art 7.3). 
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Flood risk management plans shall include the components as detailed in the annex (Part 1) 
of the EU Floods Directive:  

▪ Conclusions of the preliminary flood risk assessment, as required in Chapter II in the 
form of a summary map of the RBD/UoM delineating the areas of potential significant 
flood risk (Annex part A.I.1);  

▪ Flood hazard maps and flood risk maps (Annex part A.I.2);  
▪ Description of the objectives (Annex part A.I.3);  
▪ Summary of measures and their prioritisation, including those taken under other 

Community acts (such as EIA, SEA, WFD), aiming to achieve the objectives (Annex part 
A.I.4);  

▪ Description of the cost-benefit methodology, when available, used in transnational 
context (Annex part A.I.5);  

▪ Description of how implementation progress will be monitored (Annex part A.II.1);  
▪ Summary of public information and consultation (Annex part A.II.2);  
▪ List of competent authorities (Annex part A.II.3);  
▪ Description of the co-ordination process in international river basin districts/other unit 

of management (Annex part A.II.3);  
▪ Description of the coordination process with the WFD (Directive 2000/60/EC) (Annex 

part A.II.3).  

The flood risk management plan sets appropriate objectives for flood risk management at 
the national level but must be complementary to the objectives defined for the entire 
Danube catchment area. 

All the provisions of Article 6 of the Directive have been transposed into national legislation. 
Article 95e of the Law on Waters specifies the following:  

▪ For areas under significant flood risk, a FRMP shall be drafted at the level of a river 
basin district, in accordance with water management plan referred to in Article 24 of 
this Law. 

▪ Flood Risk Management Plans can be developed for other areas as necessary. 
▪ Flood Risk Management Plans shall be adopted by the Government. 
▪ The Plan referred to in paragraph 1 of this Article for a river basin district that makes 

part of an international river basin shall be drafted as a joint flood risk management 
plan for the countries in territories of which portions of that river basin are located. 

▪ Unless the Plan referred to in paragraph 4 of this Article has been drafted, a FRMP shall 
be drafted for a part of the international river basin located in the territory of 
Montenegro in cooperation with the countries in territories of which portions of that 
river basin are located.  

▪ Flood Risk Management Plans shall be revised upon the expiry of six years from the 
date of their drafting or revision, considering the impact of climate change on the 
occurrence of floods. 

▪ Flood Risk Management Plans shall be submitted by the competent administrative 
authority to the European Commission within three months from the date of the 
publication thereof, and PFRA, flood hazard maps and flood risk maps within three 
months from the date of drafting thereof. 

According to the Article 8 of the Rulebook on Detailed Content of the Preliminary Flood Risk 
Assessment and Flood Risk Management Plan shall contain: 
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1. Water basin map, containing the area significantly threatened by floods, defined in 
compliance with conclusions of the Preliminary Flood Risk Assessment; 

2. Flood hazard maps and flood risk maps with conclusions; 
3. fFood risk management goals for the areas significantly threatened by floods, aimed at 

reducing adverse impacts of floods to human health, environment, cultural heritage and 
economic activities; 

4. Measures that will be implemented according to priorities with the aim of managing 
flood risks, measures that will be implemented in order to achieve compliance between 
the Plan and the Water Basin Management Plan referred to in Article 24 of the Law on 
Waters, and measures that will be implemented based on regulations on environmental 
impact assessment, strategic environmental impact assessment, industrial accidents and 
water management, provided those measures do not increase flood risks upstream or 
downstream in other countries at the same river basin or sub-basin, except in cases 
when countries have concorded such measures;   

5. Financial means for implementation of measures with cost-benefit analysis (CBA), 
depending on the size of flood event, run-off ways for flood waters, areas that can retain 
flood waters, environmental and land and water management goals, in compliance with 
spatial-planning documents; 

6. Manner of flood risk management, focused on prevention and protection, including flood 
forecasting and early warning systems, depending on river basin or sub-basin 
characteristics; 

7. Manner of promoting sustainable land use, better water retention and controlled 
flooding of certain areas in case of floods; 

8. Description of methodology used for cost-benefit analysis and assessment of measures 
with international effects for river basins and sub-basins shared with other countries, if 
necessary.  

2.6 Reviews, Reports and Final Provisions 

Chapter VII of the Directive, consisting of Article 14 and 15, deals with reviews of the 
preliminary flood risk assessment, flood hazard and risk maps and flood risk management 
plan(s); Reports and Final Provisions. The likely impact of climate change on the occurrence 
of floods shall be taken into account in the reviews. 

All the provisions of Article 14 of the Directive have been transposed into national 
legislation.  

Article 95b of the Law on Waters specifies that the Preliminary Flood Risk Assessment shall 
be revised upon the expiry of six years from its drafting, i.e. revision, considering impact of 
climate change to the occurrence of floods.  

Article 95d of this Law specifies that the Flood hazard maps and flood risk maps shall be 
revised upon the expiry of six years following their drafting, i.e. revision. 

Article 95e of this Law specifies that the Flood Risk Management Plans shall be revised upon 
the expiry of six years from the date of their drafting or revision, considering the impact of 
climate change on the occurrence of floods. 

Articles 9 of the Rulebook on Detailed Content of the Preliminary Flood Risk Assessment and 
Flood Risk Management Plan determines the manner of the Plan updating. The Plan shall be 
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updated if there are changes in data defined by the Plan, taking into account impact of 
climate change on occurrence of floods. 

Article 15 of the Directive prescribes that the Member States shall make available the 
preliminary flood risk assessment, the flood hazard maps, the flood risk maps and flood risk 
management plans, as well as their review and, where applicable, their updates to the 
Commission within three months after the dates indicated respectively in Articles 4(4), 6(8), 
7(5) and 14. Member States shall inform the Commission of the decisions taken in 
accordance with Article 13(1), (2) and (3) and make available the relevant information 
thereon by the dates indicated respectively in Articles 4(4), 6(8) and 7(5). 

All the provisions of Article 15 of the Directive have been transposed into national legislation 
through the Article 95e of the Law on waters, which says the Flood Risk Management Plans 
shall be submitted by the competent administrative authority to the European Commission 
within three months from the date of the publication thereof, and PFRA, flood hazard maps 
and flood risk maps within three months from the date of drafting thereof. 

2.7 Retention management intended for protection against floods 

In accordance with the Law on Water the regulation of watercourses and other waters is 
considered to be works on the construction and maintenance of regulatory facilities in the 
watercourse bed and on the water property, maintenance of the stability of the banks and 
watercourse beds and other works which enable the controlled and harmless flow of water, 
ice and sediment as well as construction and maintenance of water facilities and systems of 
various purposes. 

Following activities are considered as maintenance of watercourses, water assets and water 
facilities: 

▪ Works on the maintenance of natural and artificial watercourses; 
▪ Earthworks and similar works on the arrangement and maintenance of banks, 

earthworks in the inundation zone; 
▪ Maintenance of regulatory and protective water facilities and  
▪ Maintenance of water facilities for amelioration drainage. 

In accordance with the said Law general and operational plans for protection against harmful 
effects of water are to be adopted in order to enable adequate protection against harmful 
effects of waters which are regarded as of national importance as well as for waters 
regarded as of local importance. 

The General Plan of protection against the harmful effects of water for waters of national 
importance for the Republic, is adopted by the Government for the period of six years.  The 
General Plan for protection for waters of local importance is adopted by the competent body 
of local self-government, also for a period of six years.  

The general plan for protection against the harmful effects of water, both at national and 
local level, includes following:  

▪ Works and measures that are taken preventively and during the period of high water 
for protection against floods, protection against erosion and torrents and removal of 
the consequences of such effects of water;  
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▪ The way of institutional organization of defence against the harmful effects of water; 
▪ Duties, responsibilities and powers of the head of protection against harmful effects of 

water, institutions and other persons responsible for protection against harmful 
effects of water; 

▪ Way of observing and recording data; 
▪ Announcement of occurrences and notifications. 

As for Operational Plans for protection against the harmful effects of water they are to be 
prepared for period of one year, both at the national and at the local level. National 
Operational Plan is adopted by the Ministry in charge of water management whilst at the 
local level it shall be prepared competent local administration body. 

The Operational Plan for protection data and measures necessary for the effective 
implementation of protection against the harmful effects of water, including: 

▪ Authoritative water levels; 
▪ Criteria for declaring regular and extraordinary defence against floods; 
▪ Names of managers of protection against the harmful effects of water; 
▪ Headquarters for protection against the harmful effects of water; 
▪ The name of the body, i.e. the company and other legal entity that implements the 

protection against the harmful effects of water and  
▪ The means for the operational implementation of the protection 

Article 101 of the Law on Waters sets legal basis for the adoption of the Regulation on the 
content of operational instructions for retention management intended for protection 
against floods 

In accordance with the said Article companies and other legal entities that manage 
accumulation and retention basins are obliged to maintain and use them in a way that 
ensures the acceptance of flood waves. In doing so, companies and other entities, are 
obliged to submit to the state administration body responsible for hydrometeorological 
affairs and the chief manager of protection against the harmful effects of water data on the 
condition and degree of filling of storage basins once a week, and daily during the period of 
emergency flood protection. 

For the management of reservoirs intended for flood protection, and especially multi-
purpose reservoirs, said entities are obliged to prepare operational instructions. The content 
of such operations is determined by the aforesaid Regulation.  

As said-above the Rulebook is adopted for the purpose of providing data that operational 
instructions for reservoir management intended for protection against floods. Hence, the 
main purpose of the Rulebook book is to define information which operational instructions 
prepared by the entities in charge of reservoirs must include.  

The Rulebook introduces two types of reservoirs: 

▪ Retention reservoirs and  
▪ Multi-purpose reservoirs  

Retention reservoirs have a sole purpose of protection against floods and are envisaged as a 
facility or regulated area in a river basin intended for shorter retention of water aimed at 
protecting against floods, serving to retain and slow down the flood wave. 
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As for multi-purpose reservoirs they can be used for additional purposes, beyond reduction 
of flood waves, such as electricity generations, water supply to population, water supply to 
industry, irrigation etc. 

In accordance with the Article 3 of the Rulebook operational instructions for reservoir 
management must include following information: 

▪ Operational timetable of managing and expert persons with data about:  
- organizational scheme with duties of facility operators in case of flood; 
- responsible person in case of flood and his/her deputy; 
- person responsible for communication with headquarters for the protection 

against harmful effects of waters; 
- leader of the protection against harmful effects of waters and authority 

responsible for hydrometeorological affairs. 
▪ Description of technical systems: 

- observation and control of the facility status; 
- informing and alerting procedures. 

▪ Manner and frequency of control and recording of data of importance for the facility 
functioning:  

- water level in the reservoir or retention; 
- water recharge of the reservoir or retention;  
- water discharge from the reservoir or retention;  
- evacuation operation (overflows and discharges);  
- securing the dam in compliance with specific regulation; 
- visual data about the facility during the flood event; 
- specific data depending on the type of facility. 

▪ Diagrams of recharging and discharging of a retention, i.e. part of a reservoir intended 
for receipt of flood wave, for different types of flood waves; 

▪ Procedures, depending on the proclaimed degree of flood hazard;  
▪ Diagrams of flood wave propagation in case damages are made to the dam or if the 

dam collapses, with inserted boundaries of flood wave impacts on downstream areas; 
▪ Procedures in case damages are made to the dam or if the dam collapses, and ways of 

informing and alerting the population in threatened areas downstream the dam, for 
the sake of timely evacuation; 

▪ Instructions for protection against floods depending on type of reservoir or retention. 

EU regards Natural Water Retention Measures (NWRM) as measures that aim to safeguard 
and enhance the water storage potential of landscape, soil, and aquifers, by restoring 
ecosystems, natural features and characteristics of water courses and using natural 
processes. 

NWRMs are multi-functional measures that aim to protect and manage water resources 
using natural means and processes, therefore building up Green Infrastructure, for example, 
by restoring ecosystems and changing land use. NWRM have the potential to provide 
multiple benefits, including flood risk reduction, water quality improvement, groundwater 
recharge and habitat improvement. As such, they can help achieve the goals of key EU 
policies such as the Water Framework Directive (WFD), the Floods Directive (FD) and 
Habitats and Birds Directive. 
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In line with the Blueprint proposals in the 2013-2015 CIS Work Program, the Water Directors 
adopted a policy document in 2014: EU policy document on Natural Water Retention 
Measures. This policy document explains the policy relevance and promotes its uptake in 
water management. 

2.8 Table of Transposition 

It can be concluded that high level of the transposition of requirements from the Directive 
into national legislative framework on the preliminary flood risk assessment in Montenegro 
has been achieved in all relevant areas. The table of transposition with relevance to the PFRA 
is shown in Annex 1. Some additional work may be done regarding the content of 
information on adverse consequences and alignment with stipulations set by the Annex I of 
the Directive 96/61/EC of 24 September 1996 concerning integrated pollution prevention 
and control. However, this can be regarded as just a minor omission that does not influence 
overall successful level of transposition.   

Apart from strictly legislative framework, there is a clear need for better alignment and 
consistency in regard to the within national framework of strategic policy papers. Proposals 
of policy interventions and correlated implementation of activities pertaining to the 
management of flood risks are scattered in several policy papers, without clearly defined 
synchronization or interdependence of those documents. Flood risk management measures 
and policy interventions are foremost set by the National Plan of Protection and Rescue from 
Flooding, December 2019, and the Water Management Strategy from 2017. However, even 
recommendations from these two most prominent policy papers lack mutual 
synchronization. In addition to the said two policies, objectives pertaining or relating to flood 
risk management are defined in several other strategic document such as and a Strategy to 
reduce the risk of disaster with the Dynamic Action Plan for the period 2018-2023 and 
National Strategy for Sustainable Development until 2030.  Most of these documents have 
been prepared at the different points in time when the levels of the transposition of EU 
requirements varied. For that reason, they have different starting points which may result in 
different recommendations. Accordingly, the objectives and measures from the mentioned 
documents should be harmonized to the extent possible, as these documents address floods 
from the perspective of their respective competences. All other strategy documents should 
be aligned with the objectives set by the chosen overarching policy and update regularly in 
accordance with latest amendments of such policy. 

2.9 Institutional Responsibilities 

Institutional competencies for flood risk management are divided between Ministry of 
Agriculture, Forestry and Water Management, which is mostly in charge of policy level, and 
the side Government and the Water Administration as the state authorities charged with 
executive responsibilities. 

The Ministry of Agriculture, Forestry and Water Management is in charge of adopting 
relevant procedures by prescribing more detailed rules pertaining to content of the 
preliminary flood risk assessment content and manner of making flood hazard maps and 
flood risk maps as well as the content of the risk management plan. This has to be carried 
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out through adoption of the Rulebook on the detailed content of preliminary flood risk 
assessments and the flood risk management plan ("Official Gazette of Montenegro" No. 
69/15).  

As for the execution, in accordance with Law on Waters ("Official Gazette of Montenegro", 
Nos. 32/11, 47/11 48/15, 52/16, 02/17, 80/17, 84/18) the flood risk management plan is 
developed on the basis of: 

▪ A preliminary flood risk assessment,  
▪ Identified areas significantly endangered by floods and 
▪ Hazard maps and flood risk maps.  

A Preliminary Flood Risk Assessment for each river basin district is prepared by the 
competent administrative body which is in this case the Water Administration. Based on a 
preliminary flood risk assessment, the Government identifies areas for which there are 
significant flood risks or their occurrence may be considered probable. 

Grounded on the findings from the Preliminary Flood Risk Assessment the Government 
identifies areas significantly endangered by floods, or within which the occurrence of floods 
is considered probable.  

Following the identification of the endangered areas, the Water Administration is in charge 
of preparing flood hazard maps and flood risk maps for selected areas, taking into 
consideration each river basin district separately. 

Finally, for areas deemed as endangered by floods the Government shall adopt Flood Risk 
Management Plan which is to be developed at the level of the river basin district.  It is worth 
noting that the Flood Risk Management Plans need to be aligned with River Basin Water 
Management Plans.  

In accordance with the procedure set by the aforementioned Decree, Flood Risk 
Management Plan shall be updated if there is a change in the data determined by the Plan, 
taking into account the impact of climate change on the occurrence of floods. 

The implementation of the Flood Risk Management Plan is done in accordance with the 
Action Program, which is an integral part of the plan and contains priorities for the 
implementation of the plan with deadlines, actions to be taken to inform and consult the 
public and competent authorities for the implementation of the plan. 

For a river basin district which is part of an international river basin district, Flood Risk 
Management Plan shall be drawn up as a jointly with others states in whose territory parts 
of that river basin district are located. 
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3 DESCRIPTION OF THE DANUBE RIVER BASIN IN 
MONTENEGRO 

3.1 Relief and topography 

The terrain of Montenegro ranges from high mountains along its borders with Kosovo and 
Albania, through a segment of the karst of the western Balkan Peninsula, to a narrow coastal 
plain that is only one to four miles wide.  

Montenegro's section of the karst lies generally at elevations of 1000 meters above sea 
level-although some areas rise to more than 2000 meters above sea level. Sudden elevation 
changes over a relatively short distance are a specificity of the relief of Montenegro. The 
slope map of the Danube River Basin is shown in Figure 3.1. 

 
Figure 3.1. The slope map of the Danube River Basin 
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The whole territory of Montenegro belongs to just one large geo-structural unit – Dinarides. 
The Dinaric system (Dinarides) represents a geologically heterogeneous, south European 
orogenic belt of the Alpine mountain chain (Alpides). The main orientation of the system is 
NW-SE, parallel to the Adriatic Sea. It is a long, mostly mountainous structure with numerous 
intermountain depressions, large karst poljes or valleys created by numerous perennials or 
sinking streams.5,6 

Dinaric carbonate rock complex is the result of the Alpine orogenic phase with the most 
intensive tectonic movements during the Tertiary. Tectonic events resulted in a complex 
system of faults and fractures as privileged subterranean water paths. Moreover, climatic 
conditions, particularly the successions of wet and warm periods, significantly contributed to 
karstification. 

The total surface of Danube watershed in 7,260 km2 or 52.5% of state territory. The Danube 
watershed in Montenegro is the southernmost part of the Black Sea drainage basin. 

3.2 Land cover and land use in the River Basin 

According to data from the Corine Land Cover (CLC) database as well as the MONSTAT 
Statistical Yearbook, 64% of the total territory of Montenegro is covered by forests, 14% is 
arable land and 9% is pastures. 

Land use in the Danube River Basin was analysed based on the European Corine Land Cover 
dataset (2012) showed on Figure 3.2. The Corine Land Cover classes are shown in Table 3.1 
and Figure 3.3. 

The first class includes all artificial surfaces, mostly related to urban areas, industries, or 
mining activities. Class 1 covers all urban, industrial and construction activities. Class 2 covers 
the agricultural activities, irrigated and non-irrigated arable lands, vineyards, orchards as 
well those including pastures and non-intensive agricultural practices. The third class 
incorporates the types, such as forest covers, bare rocks and natural areas. Classes 4 and 5 
refer to inland wetland and inland waters.   

Forest and semi‐natural areas are the main land use types in mountainous regions. In river 
valleys land is used for agricultural production. The big number of cities and villages are 
situated along the rivers.  

                                                 
5 Radulović M., 2000: Karst hydrogeology of Montenegro. Sep. issue of Geological Bulletin, vol. XVIII, Spec. ed. 
Geol. Survey of Montenegro, Podgorica, 271 p. 
6 Stevanović Z., Kukurić, N., Pekaš, Ž., Jolović B., Pambuku A., Radojević D., 2016: Dinaric Karst Aquifer – One of 
the world’s largest transboundary systems and an ideal location for applying innovative and integrated water 
management. In: Karst Without Boundaries, Stevanović Z., Kresic N., Kukuric N. (eds.), CRC Press/Balkema, 
Taylor & Francis Group, London, 3-25. 
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Table 3.1. Corine Land Cover classes 

Corine Land Cover  
Class Code (2012) 

Nomenclature 

1 Artificial areas 

2.1 Arable land 

2.2 Permanent crops 

2.3 Pastures 

3.1  Forested and Semi-Natural Areas 

3.2 Semi-natural vegetation 

3.3 Open spaces and bare soil 

4.1 Wetlands 

5.1 Inland waters 

 

Figure 3.2. Land use map of the Danube River Basin (Corine Land Cover classes) 
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Figure 3.3.  Map legend - Corine Land Cover classes 

 

The European Corine Land Cover dataset (2012) was not suitable for land use analysis having 
in mind the scale of the flood risk maps. In the absence of the appropriate available data set, 
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the municipality’s spatial planning data was used with necessary improvements applied 
based on the Orthophoto base map.  

For the risk assessment, land use data was summarised into 4 classes of different 
vulnerability values – low, medium and high, following the GIZ Guidebook for Hazard and 
Risk mapping for the Drim – Bojana River Basin7:  

▪ Class I – agricultural areas, forests and vegetation (green areas) 
▪ Class II – settlement 
▪ Class III – Industry  
▪ Class IV - Other  

A more detailed explanation related to land use data analysis for flood risk assessment is 
provided in Section 6.  

3.3 Demographics 

According to the 2011 census, the population of Montenegro was 620,029, which gives a 
population density of 44.9 inhabitants per square km. The annual population growth is 
negative when compared to the 2003 population census; statistics show a negative growth 
rate of about 0.02%. Of the total population, 306,236 are male and 313,793 are female. The 
most recent statistics show that in mid-2018 there were 622,227 inhabitants in Montenegro, 
composed of: 
 

▪ Children (0–17 years) make up 21.9% (136,357) of the total population; 
▪ People aged 15–64 make up 66.9% (416,557) of the total population;  
▪ People aged 65 or over make up 6.5% (40,381 people) of the total population. Life 

expectancy at birth in 2018 was 77 years. 

According to preliminary results from the 2023 census, Montenegro has a population of 

633,158. Detailed population data is not yet available. 

The surface of the Danube River Basin (DRB) covers 7,260 km2 or 52.5% of the national 
territory with 177,837 inhabitants (Census, 2011), which is 28.6% of the total population 
(Table 3.2).  

The density of population in the Danube River Basin is, on average value, 25 inhabitants per 
km2, which is smaller than the average value for the whole country of 45 (Census 2011) and 
below the value for EU27. 

The State territory is administratively divided into 25 municipalities, with municipal centres 
that are bearers of local self-government. There are 13 main municipalities in the Danube 
River Basin. 10 municipalities are located completely in the Danube River Basin. Kolašin 
(53%), Plužine (95.5%) and Šavnik (98.9%) are also located in the Danube River Basin but 
with some territory in the Adriatic River Basin. Similarly, the municipalities of Niksic and 
Podgorica also reside in the Danube River Basin although only at 4% and 11.8%, respectively. 
The difference between administrative boundaries and river basin boundaries adds some 

                                                 
7 Flood Hazard and Risk Mapping for the Drin/Drim – Buna/Bojana River Basin, Guidebook. Prepared within the 
Climate Change Adaptation through Transboundary Flood Risk Management in the Western Balkans. GIZ 
(2022). 
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presently unresolvable complications when it comes to determining the exact density of the 
population inside of the Danube River Basin. The figures in Table 3.2 below do not take into 
account these differences.  
 

Table 3.2. Number of inhabitants and population density in the Danube River Basin 
 

  

Municipality 

Surface 

(km2) 

 

Population24 
 

Density 

(Inhabitants/km2) 

Andrijevica 283 5,071 18 

Berane 544 27,284 51 

Bijelo Polje 924 46,051 50 

Gusinje 157 4,027 26 

Kolašin8 479 8,380 9 

Mojkovac 367 8,622 23 

Niksic9 103 No data No data 

Petnjica 173 6,686 34 

Plav 328 9,081 28 

Pljevlja 1,346 30,786 23 

Plužine10 853 3,246 4 

Podgorica11 136 No data No data 

Rožaje 432 22,964 53 

Šavnik12 556 2,070 4 

Žabljak 445 3,569 8 

Danube River Basin 7,26013 177,837 25 

Montenegro 13,910 620,030 45 

 

                                                 
8 53% of Kolašin Municipality is inside the Danube River Basin. The accurate calculation of the population 

residing in the Danube River Basin is not possible.  
9 4% of the Niksic Municipality is inside the Danube River Basin. The accurate calculation of the population 

residing in the Danube River Basin is not possible. The Rules on the borders of the sub-floor areas and the 
small-basin areas ("Official Gazette of Montenegro", No. 015/16 of 03.03.2016) did not precisely define the 
boundaries of individual sub-watersheds and it is not possible to determine affiliation with a particular river 
basin district. This is the reason why this Regulation requires revision. 

10 95% Plužine Municipality has the vast majority of its territory in the Danube River Basin. 
11 11.8% of the Podgorica Municipality is partly within the Danube River Basin.  
12 Šavnik Municipality has the vast majority of its territory in the Danube River basin (99.9%) 
13 Official figure, GIS shape files provided by MAFWM are slightly less (2%) in total area.  
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3.4 Hydrographic and hydrologic characteristics  

The Danube watershed in Montenegro is the southernmost part of the Black Sea drainage 
basin encompassing the main Sub-Basins of the Ćehotina, Ibar, Lim, Piva and Tara rivers 
(Figure 3.4). The Ibar river flows into the Western Morava while the Tara, Piva, Lim and 
Ćehotina rivers flow into the Drina River (Table 3.3) 

 
Figure 3.4. Sub-Basin and small basins in river network the Danube River Basin 

 

 
 

Table 3.3. Major rivers14 and Lakes within the Danube River Basin 

River/Lake Name Length (km) Catchment Area (km2) 

Tara 148 2,040 

Ćehotina 99* 810* 

Lim 98* 2,280* 

Piva 85 1,784 

Ibar 35* 413* 

             *length and surface area within MNE 

                                                 
14 Rivers over 30km in length. 
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The Tara River springs below the peaks of Maglić Kariman (about 2,400 m above sea level). 
From the source to the mouth of river Drcka, the right bank of the Tara River is much more 
developed than the left. The larger left tributaries are Opasanica, Pčinja, Plašnica, Štitarica, 
Ravnjak and the spring of Ljutica. On the right side, the Tara receives Drcka, Skrbuša, 
Svinjača, Jezerštica, Rudnjiča, Bjelojevićka and Selačko rivers. The surface of the Tara River 
Basin is 2,040 km2. The length is 148 km.  

The Ćehotina River originates from beneath the Stožer mountain. After the Lim river it is the 
largest tributary of the Drina river. Ćehotine's influences the are Koričić, Maočnica, Vezišnica 
and Voloder. The surface of the Ćehotina basin to H.S. Gradac is 809.8 km2.  

The Lim River originates from the Plavsko Lake, although its source is the Vruja and Grnčar 
Rivers, which are forming the Ljuča river and bring almost all water in Lake Plavsko. Prior to 
Andrijevica on the left side in Lim flows Murinska and Zlorečica rivers, while the right are the 
tributaries are Đurička, Rženička, Velička and Komarača rivers. From Andrijevica to Berane, 
the Lim receives left tributaries Kraštica, Trebić, Ševarinska and Bistrica rivers, while the right 
tributaries are Šekularska and Kaludra rivers. From Berane to Bijelo Polje, there are the 
Brzava and Ljuboviđa tributaries on left side while from the right side there are Dapsićka and 
Lješnica rivers. From Bijelo Polje to Dobrakov on the left side there is the Bjelopoljska 
Lješnica river and on the right side the Bjelopoljska Bistrica river. The total length of Lim 
within MNE is 98 km with drainage area of 2,280 km2.  

The Piva River is formed from the high Montenegrin mountain ranges. This river, along the 
stream, has several names. Its source, under the south-western slopes of Durmitor, to 
Šavnik, is called Bukovica. Merging with Bijela in Šavnik, the watercourse continues under 
the name Pridvorica, retaining the name to the mouth of the Upper Komarnica in Pridvorica. 
The further downstream watercourse continues under the name Komarnice until the Pivski 
Monastery, where it receives the tributary of the Sinjaci and change of the name to Piva. The 
watercourse flows to Šćepan Polje, where it meets the Tara River and from there begins the 
Drina River. The surface of the Piva River Basin is estimated at about 1,784 km2 to Šćepan 
Polje. The upper Komarnica springs from under Durmitor and then runs through a canyon 
with a depth of 600 m and about 4 km long. Along the Komarnica stream there are 
pronounced karst phenomena, with insufficiently studied underground leakage and 
numerous hot springs.  

The Ibar River originates from the north-eastern slopes of Hajla mountain at an altitude of 
1,760 m. The main tributaries are the Županica, Limnička, Ibarac, Grahovska, Bukovačka, 
Baltička, Crnja and Bačka rivers. The shape of the Ibar basin to the hydrological station Bać is 
in a form of array with very prominent hydrography and possibilities for rapid formation of 
flood waves. The surface of the Ibar basin within MNE up from hydrological station at Bać is 
413 km2 while the length of flow within MNE is 35 km. 

Lake Plavsko is the biggest glacial (mountain) lake in Montenegro. It is placed in Plav/Gusinje 
valley at an altitude of 906 m. The average depth of this lake is about 4m while the biggest 
dept is 10m in central part of the lake. The shoreline is about 8 km while the surface is 2 km2. 
It fills with water from river Ljuča, which brings water from surrounding Prokletije massif, 
and it empties with Lim River which starts from this Lake. It is ellipse like shaped with length 
of 2.1 km and width of 1 km.  
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Lake Crno is one of the highest mountain lakes placed on Durmitor massif on altitude 1,416 
m above sea level. It consists of two parts, small and big Crno lake kidney shaped subunits. 
The smaller subunit is deeper with maximum depth of 49 m, while the largest part is 
shallower with maximum depth of 24 m. The total length of the whole lake (both subunits) is 
1.15 km with a maximal width is 0.6 km. It fills with water from the well called Čeline, several 
smaller underwater wells as well as from the several smaller mountain brooks. The water 
from lakes goes underground and appears in two regions as wells in Tara and Komarnica 
valleys. It is placed in National Park “Durmitor”.    

Lake Biogradsko is situated at an altitude of 1100 m on the Bjelasica mountain. It is 
surrounded with Biogradska gora ancient-forest and it is one of the most beautiful mountain 
lakes in MNE. The lake is 1.1 km in length and 0.41 km in width with average depth of 4.5 m. 
The maximum dept is about 12 m in central part of the Lake. It is fed with water from the 
small Biogradska river and from the Bendovac brook while from the Lake it flows out small 
river Jezerštica which ends into the Tara River. It is placed in National Park “Biogradska 
Gora”.   

Table 3.4. Natural lakes in the Danube River Basin 

Lake Name Lake Surface  Area (km2) Lake Type 

Lake Plavsko 2 Glacial (mountain) 

Lake Crno 0.53 Glacial (mountain) 

Lake Biogradsko 0.27 Glacial (mountain) 

3.5 Climate 

Montenegro is located in the central part of a moderately warm zone in the Northern 
Hemisphere (41°52’ and 43°32’ latitude North and 18°26’ and 19°22’ longitude East). Owing 
to its latitude, i.e. its proximity to the Adriatic and Mediterranean Seas, it has a 
Mediterranean climate with warm and somewhat dry summers and mild and rather humid 
winters.  

Large bodies of water, its altitude and the position of its coastal mountains, along with the 
relief of its terrain affect both its local and regional climates; thus, within a small area there 
are big differences between the climates in the coastal and high mountains regions. There 
are also numerous transitional local climates in-between these areas.  

The average annual air temperature ranges from 4.6°C at altitudes of 1,450 m above sea 
level, to 15.8°C on the coast. The average annual precipitation ranges from 800 mm in the 
north to around 5,000 mm in the far southwest.  

On average, the annual number of days with precipitation is about 115-130 on the coast and 
around 172 in the north of Montenegro. The rainiest month on the coast is November, while 
July is the driest. Snow cover is formed at altitudes above 400 meters. On the high land it 
snows much more frequently in spring than in autumn. 
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Table 3.5. Average temperature in the Danube River Basin15  

Station Temperature (°C) 
 

Average 
minimum 

Average maximum Average total Measured 
since (year) 

Kolasin 2.3 14.0 7.5 1947 

Berane 3.7 16.3 9.5 1950 

Bijelo Polje 4.1 16.2 9.4 1950 

Zabljak 0.6 10.6 5.3 1958 

Pljevlja 3.1 15.2 8.7 1948 

 

Table 3.6. Average monthly temperature in the Danube River Basin16  

Station Monthly temperature (°C) 
 

Jan Feb Mar April May Jun July Aug Sept Oct Nov Dec 

Kolasin 
max 3.1 4.5 8.3 13.0 18.0 21.8 24.5 24.9 20.3 15.2 9.3 4.2 
min -5.7 -4.6 -2.0 1.4 5.3 8.4 9.6 9.2 6.7 3.2 -0.2 -3.9 
avg. -1.6 -0.4 2.5 6.8 11.3 14.7 16.5 16.1 12.3 8.2 3.9 -0.1 

Berane 
max 3.9 7.0 11.4 16.0 21.0 24.6 27.1 27.6 22.8 17.8 11.1 4.6 
min -5.2 -3.8 -0.6 3.0 7.0 10.3 11.7 11.2 8.1 4.1 0.5 -3.3 
avg. -1.1 1.1 4.9 9.4 13.9 17.3 13.2 18.9 14.5 9.9 4.9 0.4 

Bijelo Polje 
max 3.5 6.9 11.6 16.4 21.1 24.7 27.1 27.6 23.0 17.4 10.3 4.3 
min -4.8 -3.4 -0.3 3.4 7.5 10.8 12.2 11.9 9.0 5.0 1.0 -3.0 
avg. -1.1 1.2 5.1 9.7 13.9 17.2 18.9 18.7 14.8 9.9 4.9 0.3 

Zabljak 
max 1.2 1.8 4.5 8.6 14.0 17.8 20.4 20.8 16.4 12.1 6.9 2.5 
min -8.1 -7.4 -4.6 -0.7 3.7 7.2 8.7 8.7 5.4 1.9 -1.9 -6.1 
avg. -3.9 -3.2 -0.4 3.7 9.0 12.8 14.8 14.5 10.4 6.2 1.8 -2.2 

Pljevlja 
max 2.8 5.9 10.2 14.8 19.9 23.4 25.7 26.3 21.9 16.9 10.1 3.8 
min -6.2 -4.6 -1.4 2.5 6.6 9.9 11.2 10.9 7.9 4.0 0.2 -4.0 
avg. -2.2 0.0 3.8 8.4 13.1 16.3 18.2 18.1 14.0 4.4 4.4 -0.5 

 

                                                 
15 Source: Institute of Hydrometeorology and Seismology 
16 Source: Institute of Hydrometeorology and Seismology 
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Climate Change 

Monitoring and evaluation of climate shows that the Montenegrin climate has changed due 
to global climate changes and variability. The clearest indicators include: a significant 
increase in air temperature, an increase in both surface and mean sea level temperatures, 
and changes in extreme weather and climatic events.  

The valley of the River Zeta has the hottest summers in Montenegro, mainly due to having 
the highest number of clear days. The highest mean summer temperature is in Podgorica, 
29.2°C with the highest maximum daily temperature of up to 44.8°C recorded in August 
2007. The lowest minimum daily temperature was -32°C, recorded in Rožaje in January 1985. 

During the period 1949–2018 changes in mean annual temperature and precipitation were 
observed at the national level. Measurements indicate a trend towards an increase in 
temperature throughout most of the territory of Montenegro since the second half of the 
20th century. Summers have become very hot, especially over the last 20 years. For the 
summer period from 1991 to 2018, average temperature deviations from the climatological 
norm ranged from 90% to 98%. 

The extreme temperature indicators show that in the northern region of Montenegro 
(Danube River Basin) the number of summer and tropical days and nights has changed 
significantly compared to the reference period of 1961–1990. The same applies to warm 
days and nights, the length of heat waves, and the number of frosty days. Significant changes 
in the length of the growing season were recorded only in Žabljak. 

The decadal view of the change in mean annual precipitation for the period 1951–2017 
shows that the decade 2011–2020 is expected to have a lower average annual precipitation 
compared to the previous decade, primarily due to hydrological droughts during 2011, 2012, 
2017, 2018, and 2019. 

In order to design climate projects for Montenegro, the Third National Communication of 
Montenegro (2020) used the regional GHG emission scenario RCP8.5 established by the IPCC 
– AR5 (IPCC, 2014).  

The results from the climate projections show an increase in the annual temperature of 1.5° 
C to 2° C by 2040 throughout the country. The increase in the temperature during the winter 
months December–January–February (DJF) is expected to be between 2°C and 2.5°C, and in 
the summer months June–July–August (JJA) it is expected to be on average around 2°C. 

For the period 2041–2070 the deviations of the mean annual temperature range from 2.5°C 
to 3° C. The predicted warming in winter and summer is on average the same, with a more 
prominent increase in the north in winter and in the south in summer. 

For the period 2017–2100, the deviation in the mean annual temperature over most of the 
territory is around 5.5°C. In the southern, coastal part, at lower altitudes, the increase in 
temperature will be higher by 6°C.  

The predicted increase in temperature during winter months is expected to lead to a 
decrease in the total accumulation of snow, but also to a decrease in the number of days 
with snowfall in the territory of Montenegro. 

The results from the climate projections show a decrease in rainfall especially during the 
summer months and increase in winter months in some parts of the country. 
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For the period 2011–2040, the north of the country is expected to experience an increase in 
rainfall of up to +5%, while in the southern part of the country the rainfall it is expected to 
decrease by up to -5%. For the DJF season, rainfall is expected to increase by up to +5%, with 
a slightly more pronounced change in the north, while for the JJA season the rainfall is 
expected to decrease slightly, especially in the southeast regions. 

For the period 2041–2070, the country is expected to experience a decrease of up to 20% in 
the mean annual rainfall throughout the territory. The changes during the winter are similar 
to the annual deviations during the period 2011–2040, while the summer season is 
characterized by a decrease of rainfall of up to -45%. 

For the period 2017–2100, the mean annual rainfall is expected to decrease by up to -20% 
over most of the country. The rainfall can be expected to increase by about +20% on average 
in winter, while in summer there is a clear decrease with values more than -45%. 

In the case of the RCP8.5 scenario, during this century, in most of the territory of 
Montenegro a decrease in the number of episodes when five-day rainfall exceeds 60 mm can 
be excepted, but also an increase in accumulations during individual episodes. Although the 
number of such episodes will be smaller, the accumulated precipitation during individual 
episodes will be on average higher. This change can be particularly important when 
analysing the risk of torrential floods, triggering landslides, and landslides. 

In the period 2011–2040 in the north of the country, the change in the average number of 
consecutive days without precipitation ranges by around -5% both in the summer and all-
year-round. A positive change, with a maximum value of around 30%, is expected in the 
south-eastern part of the country, and is slightly higher for the summer season than on a 
yearly basis. An increase in the number of consecutive non-precipitation days throughout 
the territory of Montenegro is expected over the remaining two analysed periods. The 
change will be greater for the period 2071–2100 and will range from 30% to over 70% during 
the summer season. The drastic increase in the number of consecutive days predicted 
without rainfall by the end of the century clearly shows that in the future there will be an 
increased risk of droughts. 

3.6 Precipitation and runoff 

The following tables show precipitation values taken from the Institute of Hydrometeorology 
and Seismology (IHMS), measured over the period of 60-70 years. The distribution of 
precipitation is uneven, reaching the higher values in Kolasin and Zabljak and lowest in the 
Pljevlja and Berane. The snowfall is characteristic for the northern and part of the central 
region of Montenegro. The highest snow cover is registered in Zabljak. 

Data provided by the Institute of Hydrometeorology and Seismology was used in Tables 3.7 
to 3.10 to show the annual precipitation, snow cover 24 hour and monthly precipitation, 
respectively.  
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Table 3.7. Annual participation in the Danube River Basin 

Measuring 
Station 

Annual precipitation (mm) 

Average Maximum Minimum 

Kolasin 2079.2 3290.9 927.7 

Berane 906.7 1443.2 486.8 

Bijelo Polje 898.2 1310.1 517.5 

Zabljak 1492.2 2255.8 1017.6 

Pljevlja 787.1 1038.8 542.2 

 

Table 3.8. Average snow cover in the Danube River Basin 

Measuring 
Station 

Snow cover (cm) 

Average Measured since 
(year) 

Kolasin 6 1949 

Berane 2 1954 

Bijelo Polje 2 1950 

Zabljak 20 1958 

Pljevlja 2 1950 

 

 

Table 3.9. 24-hour precipitation in the Danube River Basin 

 

Measuring 
Station 

24-hour precipitation (mm) 

Average Measured since 
(year) 

Kolasin 5.7 1949 

Berane 2.5 1950 

Bijelo Polje 2.5 1950 

Zabljak 4.1 1958 

Pljevlja 2.2 1949 

 

 

Table 3.10. Monthly precipitation in the Danube Basin 

 

Station Monthly precipitation (mm) 
 

Jan Feb Mar Apr May Jun July Aug Sept Oct Nov Dec 

Kolasin 214.5 201.5 180.3 171.4 129.5 98.9 71.8 75.9 144.3 207.9 297.6 285.8 

Berane 74.6 69.3 67.3 72.7 78.5 66.9 59.6 50.4 75.9 86.0 108.0 97.6 

Bijelo 
Polje 

71.7 72.2 63.0 71.6 78.0 72.0 65.6 55.8 74.4 81.6 103.2 88.9 

Zabljak 115.3 115.4 115.0 121.2 105.5 97.2 80.6 72.2 114.4 164.1 213.1 175.2 

Pljevlja 52.4 54.6 51.0 58.9 72.6 85.6 71.5 60.5 67.4 70.1 76.9 65.7 
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The long-term analysis of hydrological stations in the Danube River Basin is shown in Table 
3.11. The annual discharge trend and periodicity analysis suggests that long-term changes 
are taking place on all hydrological stations in the Danube River Basin, and that they exert 
significant influence on estimation of average discharges. 

Discharge downtrends were registered on all stations for the measured periods. A 
statistically significant trend was registered in the upper course of the Lim River. The 
majority of hydrological stations registered annual discharge trend close to the confidence 
threshold α= 0.05. Negative annual discharge trends in the basins of South-East Europe have 
presented similar findings.  
 
Table 3.11. Long-term analysis of hydrological stations in the Danube River Basin 

  

River Station Area 
(km2) 

Period Flows (m3/s) 

Qmin Qmin 

avg. 

Qavg. Qmax avg. Qmax 

Lim Plav 364 1948-2012 0.244 3.212 19.23 145.5 324 

Bijelo Polje 2183 1948-2014 8.20 12.14 57.14 512.8 1 077 

Tara Crna 
Poljana 

247 1957-2014 0.72 1.448 12.01 175.7 468 

Trebaljevo 506 1959-2014 1.55 2.668 24.64 307.8 701 

 
Ćehotina 
 

Ćirovići 120 1978-2006 0.248 0.487 2.117 38.41 106 

Pljevlja 361 1948-2007 0.320 1.274 6.31 65.11 145 

Gradac 810 1963-2011 2.10 3.737 12.90 160.6 414 
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4 FLOOD PROTECTION IN THE DANUBE RIVER BASIN 

4.1 High water and significant floods 

The task of hydrological analysis of high waters is to determine the probable occurrence of 
critical events. High water analyses and calculations depend on the statistical analysis of 
available data. On insufficiently studied basins it is necessary for high waters to be 
accounted for based primarily on precipitation data, i.e., based on the rainfall. 

Statistical analysis of high waters is a tool for linking the size of high waters to the probability 
of appearance. In practice, this is most commonly conducted on a series of maximum annual 
flows/water levels. The probable occurrence of high waters is most often expressed as the 
annual probable to overcome p(x) i.e., the average of the annual maximum exceeds x. The 
return period (in years) T(x) is the reciprocal value of this probable and represents the 
expected number of years for which flow/water level x will be exceeded at least once. The 
underlying problem in the statistical analysis of high waters is the short historical sequences 
and processing period, on which the values of the high waters depend. Another significant 
problem is the incurability in the low- probable high-water ratings, the occurrence of the 
extraction of the high water scattered beyond the range of observed values. 

For the purpose of producing the PFRA, 21 hydrological stations (HS) from the Danube Basin 
have been selected. Data from existing and historical hydrological stations (Figure 4.1) were 
used for the analysis of high-water levels (Table 4.1). The data for the selected HS has been 
provided by the Institute of Hydrometeorology and Seismology of Montenegro. In the 
preparation of this analysis, it was necessary to consult experts from the Hydrological 
Analysis Department of IHMS, as the information relating to the history of the HS work, the 
method of measurement and observation were of crucial importance for the preparation of 
this study. For certain HS input sequences are shorter than the actual available. The reason 
for this was to take account of the change in the location of the certain stations, as well as 
the evident disturbed natural flow regime on certain profiles.  

After the final adoption of the data for the calculation, a statistical analysis was performed 
using the method of annual extremes to calculate the probability that 10%, 1% and 0.2%, 
i.e., return periods of 10, 100 and 500 years. To describe the law of distributing maximum 
annual data, multiple theoretical distribution functions (Log Pearson III, Pearson III, In, 
Gumbel and GEV) were used. Statistical analysis of hydrological extremes yielded models 
(probability distributions) that describe the X-P relationship well enough in the observed 
data set. The adopted values of the water level and flow for all 21 hydrological stations, 
which were obtained by statistical analysis, are shown In Table 4.1. The calculated return 
periods for watercourse locations together with the expected flooding mechanism are 
provided in  Table 4.2. 

Further analysis yielded the required computational flows HQ10, HQ100 and HQ500 for all 
listed measurement profiles. The correlation of the calculated values of HQ10, HQ100 and 
HQ500 on the measuring profile with the characteristic upstream downstream profiles was 
performed by a rational method. 
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The hydraulic model HEC-RAS was used to calculate the flood lines. Data on the geometry of 
the riverbed (topography of the main riverbed and inundation) were obtained from a digital 
terrain model (resolution 5m) (source: Real Estate Administration of Montenegro). The 
model does not include river regulations, or any other work performed after the 
development of the subject DEM. Calibration of the model was performed based on 2010 
flood data. Using a cross-section of the water mirror plane with a digital terrain model, 
spatial data was obtained for the display of flooded areas, in the form of polygons, and the 
display of depths, in raster form. This data was used (as shape files) for further processing in 
the Quantum GIS program. It is important to note that the accuracy of the hydraulic 
watercourse model largely depends on the resolution of the digital terrain model (DTM).  

 
Figure 4.1. Hydrological stations in the Danube River Basin 
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Table 4.1. Hydrological stations in the Danube River Basin used for computational flow analysis 
 
Adopted values of water level (H) / flow (Q) obtained by statistical analysis for the annual probability of occurrence of 10, 1 and 0.2% (T = 10 
years; T = 100 years; T = 500 year) 
 
Station Watercourse River Basin Longitude Latitude m.a.s.l17 H(cm) Q(m3/s) 

 10% 1% 0.2% 10% 1% 0.2% 

Plav Lim Drina 42°  36'  28" 19° 55'  58" 906.58 242 309 352 231 363 461 

Andrijevica Zlorečica Lim 42°  43'  24" 19° 47'  55" 742 225 268 289 142 223 275 

Andrijevica Lim Drina 42°  43'  49" 19° 48'  24" 744.39 280 364 421 341 470 555 

Berane Lim Drina 42°  52'  03" 19° 52'  49" 658.05 423 524 580 492 620 690 

Zaton Lim Drina 42°  58'  57" 19° 46'  16" 583.9 302 366 403 629 894 1079 

Bijelo Polje Lim Drina 43°  01'  52" 19° 45'  05" 559.67 336 434 496 758 1099 1338 

Gubavač Bjelopoljska Bistrica Drina 43°  06'  09" 19° 47'  54" 545 209 277 322 47.4 65.0 77.4 

Dobrakovo Lim Drina 43°  08'  13" 19° 46'  55" 531.61 419 574 687 950 1356 1631 

Crna Poljana Tara Drina 42°  46'  32" 19° 33'  01" 965.8 291 370 418 302 496 636 

Mateševo Drcka Tara 42°  45'  14" 19° 34'  33" 1015 188 225 247 100 132 147 

Trebaljevo Tara Drina 42°  51' 44" 19° 31' 54" 894.08 388 529 617 503 746 901 

Podbišće Štitarica Tara 42°  55' 15" 19° 34' 09" 839.73 154 213 251 63.9 143 202 

Bistrica Tara Drina 43°  00' 16" 19° 27' 00" 736 528 688 788 655 956 1149 

Pljevlja Ćehotina Drina 43°  20' 29" 19° 21' 47" 754.99 210 276 316 99.7 161 211 

Zabrđe Vezišnica Ćehotina 43°  08' 46" 19° 18' 30" 770 239 297 328 71 96.3 110 

Rozaje Ibar (pvr) Zapadna Morava 42°  45' 55" 20° 08' 59" 1035.14 147 204 250 54.7 107 155 

Vusanje Grlja Vruja 42°  30' 30" 19° 50' 00" 960 151 204 243 57.4 89.2 113 

Gusinje Vruja Ljuča 42°  33' 25" 19° 50' 34" 920 178 227 260 118 176 217 

Gusinje Grnčar Ljuča 43°  33' 53" 19° 50' 13" 918 179 213 230 ND18 ND ND 

Šavnik Bijela Pridvorica 42°  56' 59"  19° 5' 58" 832.01 198 291 356 70 166 240 

Šavnik Bukovica Pridvorica 42°  57' 27" 19° 6' 11" 819.08 226 283 318 115 179 225 

                                                 
17 Height in metres above sea level. 
18 ND: Not Determined. Water Flow measurements were not recorded at Gusinje HS. 
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Table 4.2. Return periods calculated for all hydrological stations in the Danube River Basin 
 

Year Expected Flooding 
Mechanism19 

Calculated Return 
Period (Years) 

Watercourse Location: Grlja, “Vusanje” 

1960 Large Scale Floods 30 

1962 Outflow from the riverbed 10 

1968 Outflow from the riverbed 10 

1969 Outflow from the riverbed 10 

1974 Large Scale Floods 30 

1979 Outflow from the riverbed 10 

2009 Outflow from the riverbed 10 

2010 Large Scale Floods 50-60 

2012 Outflow from the riverbed 10 

Watercourse Location: Vruja, “Gusinje” 

1960 Outflow from the riverbed 10 

1963 Large Scale Floods 20 

1968 Outflow from the riverbed 10 

1969 Outflow from the riverbed 10 

1974 Large Scale Floods 30-50 

1979 Large Scale Floods 20-30 

1995 Outflow from the riverbed 10-20 

1999 Outflow from the riverbed 10-20 

Watercourse Location: Grnčar,“Gusinje” 

1968 Outflow from the riverbed 10 

1969 Outflow from the riverbed 10 

1986 Large Scale Floods 10 

1990 Outflow from the riverbed 10 

1991 Outflow from the riverbed 10 

1999 Outflow from the riverbed 10 

2003 Outflow from the riverbed 10 

Watercourse Location: Lim, “Plav” 

1952 Outflow from the riverbed 10 

1963 Outflow from the riverbed 10 

1968 Outflow from the riverbed 10 

1979 Large Scale Floods 40-50 

1995 Outflow from the riverbed 10 

1999 Outflow from the riverbed 10 

2000 Large Scale Floods 10 

2003 Large Scale Floods 10 

2008 Outflow from the riverbed 10 

                                                 
19 The mechanism of flooding has been described based on the and the topography of the region.  
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Year Expected Flooding 
Mechanism19 

Calculated Return 
Period (Years) 

2010 Large Scale Floods 10 

2016 Outflow from the riverbed 10 

Watercourse Location: Zlorečica, ”Andrijevica” 

1995 Outflow from the riverbed 10 

1998 Outflow from the riverbed 10 

2000 Outflow from the riverbed 10 

2003 Outflow from the riverbed 10 

2010 Outflow from the riverbed 10 

Watercourse Location: Lim, ”Andrijevica” 

1952 Large Scale Floods 20-30 

1955 Outflow from the riverbed 10-20 

1962 Outflow from the riverbed 10 

1963 Large Scale Floods 20-30 

1968 Large Scale Floods 20-30 

1970 Large Scale Floods 20 

1974 Large Scale Floods N/A 

1977 Outflow from the riverbed 10 

1979 Outflow from the riverbed 10 

1980 Outflow from the riverbed 10 

1981 Outflow from the riverbed 10 

1985 Outflow from the riverbed 10 

1994 Outflow from the riverbed 10 

1995 Outflow from the riverbed 10 

1998 Outflow from the riverbed 10 

1999 Outflow from the riverbed 10 

2000 Outflow from the riverbed 10 

2003 Outflow from the riverbed 10 

2010 Large Scale Floods 10 

Watercourse Location: Lim, “Berane” 

1968 Outflow from the riverbed 10 

2000 Outflow from the riverbed 10 

2010 Large Scale Floods 10 

1968 Outflow from the riverbed 10 

1970 Outflow from the riverbed 10 

1974 Large Scale Floods 20-30 

1979 Large Scale Floods 100 

1985 Outflow from the riverbed 10 

1995 Large Scale Floods 10 

2000 Outflow from the riverbed 10 

Watercourse Location: Lim, “Bijelo Polje” 

1952 Large Scale Floods 100 

1963 Outflow from the riverbed 10 

1968 Outflow from the riverbed 10 
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Year Expected Flooding 
Mechanism19 

Calculated Return 
Period (Years) 

1970 Outflow from the riverbed 10 

1974 Outflow from the riverbed 20 

1979 Large Scale Floods 40 

1985 Outflow from the riverbed 10 

1994 Outflow from the riverbed 10 

1995 Outflow from the riverbed 10 

2000 Outflow from the riverbed 10-20 

2010 Large Scale Floods 20-30 

2016 Outflow from the riverbed 10-20 

Watercourse Location: Bistrica, “Gubavač” 

1949 Outflow from the riverbed 10 

1952 Outflow from the riverbed 10 

1955 Outflow from the riverbed 10 

1958 Outflow from the riverbed 10 

1977 Outflow from the riverbed 10 

1979 Large Scale Floods 100 

1981 Outflow from the riverbed 10 

1984 Large Scale Floods 30 

1988 Outflow from the riverbed 10 

Watercourse Location: Lim, “Dobrakovo” 

1963 Outflow from the riverbed 10 

1970 Outflow from the riverbed 10 

1974 Outflow from the riverbed 10 

1979 Large Scale Floods 100 

1985 Outflow from the riverbed 10 

2016 Outflow from the riverbed 10 

Watercourse Location: Tara, “Crna poljana” 

1970 Outflow from the riverbed 10 

1974 Outflow from the riverbed 10 

1979 Outflow from the riverbed 10 

1992 Large Scale Floods 30 

1995 Outflow from the riverbed 10 

1999 Outflow from the riverbed 10 

2000 Outflow from the riverbed 10 

2003 Outflow from the riverbed 10 

2004 Outflow from the riverbed 20 

2007 Outflow from the riverbed 10 

2010 Outflow from the riverbed 10 

2016 Large Scale Floods 20-30 

Watercourse Location: Tara, “Trebaljevo” 

1963 Outflow from the riverbed 10 

1970 Outflow from the riverbed 10 

1974 Outflow from the riverbed 10-20 
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Year Expected Flooding 
Mechanism19 

Calculated Return 
Period (Years) 

1979 Outflow from the riverbed 10 

1992 Large Scale Floods 30 

1999 Outflow from the riverbed 10 

2000 Outflow from the riverbed 10-20 

2004 Outflow from the riverbed 10 

2010 Outflow from the riverbed 20 

2016 Outflow from the riverbed 10-20 

2018 Outflow from the riverbed 10 

Watercourse Location: Štitarica, “Podbišće” 

1968 
Outflow from the riverbed 10-20 

1974 Outflow from the riverbed 10-20 

1979 Outflow from the riverbed 10 

1990 Outflow from the riverbed 10 

1991 Large Scale Floods 100 

1992 Outflow from the riverbed 10 

Watercourse Location: Tara, “Bistrica” 

1963 Outflow from the riverbed 10-20 

1968 Outflow from the riverbed 10 

1974 Large Scale Floods 20-30 

1979 Outflow from the riverbed 10-20 

1992 Large Scale Floods 20-30 

1999 Large Scale Floods 20-30 

Watercourse Location: Ćehotina, “Pljevlja” 

1968 Outflow from the riverbed 10 

1969 Outflow from the riverbed 10 

1974 Large Scale Floods 20-30 

1979 Large Scale Floods 30 

1985 Outflow from the riverbed 10 

1989 Outflow from the riverbed 10 

1994 Outflow from the riverbed 10-20 

1997 Outflow from the riverbed 10-20 

2000 Outflow from the riverbed 10-20 

2006 Outflow from the riverbed 10 

2010 Large Scale Floods 10 

Watercourse Location: Ibar, “Rožaje” 

1972 Large Scale Floods 100 

1973 Outflow from the riverbed 10 

1979 Outflow from the riverbed 10 

2010 Large Scale Floods 10 

2016 Outflow from the riverbed 20 

2017 Outflow from the riverbed 10 

2019 Outflow from the riverbed 10 
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Year Expected Flooding 
Mechanism19 

Calculated Return 
Period (Years) 

Watercourse Location: Bukovica, “Šavnik” 

1952 Outflow from the riverbed 20 

1964 Outflow from the riverbed 20 

1968 Large Scale Floods 40 

1974 Outflow from the riverbed 10 

1979 Outflow from the riverbed 10 

1985 Outflow from the riverbed 10 

1987 Outflow from the riverbed 10 

Watercourse Location: Bijela, “Šavnik” 

1952 Outflow from the riverbed 10 

1970 Outflow from the riverbed 10-20 

1974 Outflow from the riverbed 10 

 

Given the geomorphological characteristics of the territory of the Danube River Basin, floods 
can endanger settlements, agricultural areas, and roads in river valleys. A large number of 
towns and settlements in Montenegro are located on the banks of larger rivers (Kolašin, 
Mojkovac, Pljevlja, Plav, Berane, Bijelo Polje, Rožaje) and most of them are potentially 
endangered by the overflow of large waters from riverbeds.  

Historical hydrological data related to the recorded high (potential) flood waters on the 
network of hydrological stations in Montenegro were analysed from 1952 when water level 
measurements began on rivers. The complete set of data relating to the exact dates (years) of 
the high-water flows and the calculated return periods for each of the hydraulic stations in the 
Danube River Basin is summarised in Table 4.3. Since 1952, six events have been registered 
with flows of a calculated return period of 100 years. The most common high-water flows in the 
Danube basin are calculated with a 10-year return period, occurring 146 times since 1952.  

Apart from the historical hydrological data there are no other official data detailing the extent 
of the inundated areas of flood waters or damage to property caused in the past other than 
those that occurred in 2010. 
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Table 4.3. Registrations of floods since 1952 for return periods of 10 to 100 years measured 
at hydrological stations in the Danube River Basin 

 
 
Watercourse, location HS20 

Return Period21 

 10 < 50 Years  50 < 100 Years  100 Years 

Grlja, “Vusanje” 8 1 - 

Vruja, “Gusinje” 7 1 - 

Grnčar,“Gusinje 7 - - 

Lim, “Plav” 10 1 - 

Zlorečica, ”Andrijevica 5 - - 

Lim, ”Andrijevica 18 - - 

Lim, “Berane” 2 - - 

Lim “Zaton” 6 - 1 

Lim “Bijelo Polje” 11 - 1 

Bistrica, “Gubavač” 8 - 1 

Lim, “Dobrakovo 5 - 1 

Tara, “Crna poljana” 12 - - 

Tara, “Trebaljevo” 11 - - 

Štitarica, “Podbišće” 5 - 1 

Tara, “Bistrica” 6 - - 

Ćehotina, “Pljevlja” 10 - - 

Ibar, “Rožaje” 5 - 1 

Bukovica, “Šavnik” 7 - - 

Bijela, “Šavnik” 3 - - 

Total 146 3 6 

 

4.1.1 High waters registered in late 2010/early 2011 

Despite the hydrological data assessment, which indicates that flooding in the Danube basin 
would have occurred on multiple occasions, the only information available that could be 
included for the PFRA relates to the historical flooding event that occurred in 2010. Despite the 
paucity of detailed data to document historical flood events, the data from 2010 is invaluable 
for the PFRA. After the 2010 floods, major damage was recorded to housing, bridges, and road 
infrastructure, as illustrated in Figure 4.2.  

Data and information on the November 2010 /January 2011 flood events are available in the 
Flood Protection and Rescue Plans prepared by the municipalities in 2012. These data are 
summarized in Table 4.4 for the 8 municipalities encompassing 23 distinctly individual affected 
areas in total22. 4 areas were located in the Ibar Sub-Basin, 13 in the Lim Sub-Basin, 4 in the 
Tara Sub-Basin and 2 in the Ćehotina Sub-Basin.  
                                                 
20 HS: Hydrological stations 
21  A 10-year flood has a 1/10 = 0.1 or 10% chance of being exceeded in any one year. A 50-year flood has a 0.02 or 
2% chance of being exceeded in any one year. A 100-year flood has a 0.01 or 1% chance of being exceeded in any 
one year. 
22 Further details of all 23 affected areas are provided in the Preliminary Flood Risk Assessment  
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In total, during the November 2010 /January 2011 flood event, a minimum surface area of 7.98 
km2 (798 hectares) in the Danube River Basin was inundated by the flood waters, which directly 
affected 4,600 people and caused damage to 1,205 dwellings and 60 small businesses23. 
Fortunately, there were no fatalities. 2,785 people were affected in the Lim River Sub-Basin and 
1,153 people were affected in the Ibar River Sub-Basin. 615 and 47 people were affected in the 
Tara River and Ćehotina River Sub-Basins, respectively. 2 drinking water supplies were affected 
in the Lim River Sub-Basin. 2 cultural assets were damaged in the Ibar Sub-Basin. 

 
Figure 4.2.  Damage from floods in late 2010/early 2011 
 

 

 
River Lim-location Rijeka Marsenića, Andrijevica 

 
River Lim, location Donji Talum, Berane 

 

 
River Lim, Main road Berane - Bijelo Polje 

 
River Lim, Settlement “Riversajd 

 

 

                                                 
23 The number of small business affected is underestimated since in many affected areas the data was 
not recorded.  
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Table 4.4. Summary of data from municipal flood protection plans for the floods in November 2010 to January 2011 

Catchment 

Area 
Municipality Flood source24  

Flood 

mechanism/ 

characteristics25 

Affected Regions / locations 

Ibar  Rozaje  A11, A12 A21/A31, A34 
Locations in the Rožaje city, Suho Polje, Županica, Ibarac. Hurije, Donja Lovnica, Kalače, 

Skarepača, Koljeno,  Rasadnik 

Lim  

(Tributaries 

Grnčar, Vruja, 

Dolja,Ljuča)  

Plav  A11, A12  A21/A34 

• River Lim: Settlements: Brezojevice, Rambalovi lugovi,                                                  

• River Grnčar: Dosuđe,                                                             

• River Duricka: Prnjavor, Bogajiće, Malo selo, Jesenice                

• River Ljuča: Hakanje, Vojno Selo, Martinoviće, Hakanje 

• Plav river and lake: Urban area, Prnjavor, Novšiće, Gornja Ržanica i Mašnica 

Lim  

(Tributaries 

Zlorečica, 

Kraštica, 

Trepačka) 

Andrijevica A11, A12 A21/A34 
Seoce, Zoriće, Prljnije, Košutiće, Kuti, Bradavac, Furune, Andželate, Djuliće, Trepča, 
Trešnjevo, Slatina, Prljanije, Luge, Ulotina 

Lim  Berane A11, A12 A21/A34 
Vinicka, Buče, Ulica Mira i slobode, Hareme, Gornji i Donji Talum, Riversajd, Donje 
Zaostro, Skakavac, Crvljevine, Štitari – Lukavica, Bioča  

                                                 
24 Flood source is based on guidance for reporting under the EU Floods Directive; EU 2013. Technical Report-2013-071. A11: Fluvial; A12: Pluvial; A13 Groundwater (further 

details are given in Annex 2). 
25 Flood mechanism and flood characteristics are based on guidance for reporting under the EU Floods Directive; EU 2013. Technical Report-2013-071. A21: Natural 

Exceedance: Flooding of land by waters exceeding the capacity of their carrying channel or the level of adjacent lands; A22: Defence Exceedance: Flooding of land due to 

floodwaters overtopping flood defences; A31: Torrential flood: A flood that appears and disappears fairly quickly, with little or no warning, usually as a result of intense 

rainfall over a relatively small area (Annex 2). 
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Catchment 

Area 
Municipality Flood source24  

Flood 

mechanism/ 

characteristics25 

Affected Regions / locations 

Lim Bijelo Polje A11, A12 A21/A40 
Bioča, Srđevac, Šćepanica, Zaton, Loznice, Strojtanica, Voljavac, Dobrakovo, Boljanina, 

Mokri Lug, Kahve, Lug, Presečenik, Ušanovići, Voljavac, Pavino Polje 

Tara  Kolasin  A11, A12 A21/A31 
Urban area of Kolasin, Bećovoj Bara, Luge, Uvač, Han, Garančići, Jabuka, Jasen, 

Mateševo, Bijeli Potok, Skrbuša, Pješčanica, Donja Breza, Trebaljeva, Sjerogošte 

Tara  Mojkovac A11, A12 A21/A31 
Zakršnica, Barice, Ambarine, Podbišće, Uroševina, Slatina, Polja, Gojakovići, Štitarica, 

Rudnica, Lepenac, Babića Polje 

Ćehotina Pljevlja  A11, A12 A21/A34 Ševari, Židovići  
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4.1.2 High waters registered after 2010 

Hydrological data clearly indicates that following the 2010 flooding events, further high-
water events occurred in the Danube River Basin during 2012, 2016, 2017, 2018 and 2019 
(Table 4.5). Despite the recorded high waters, data for recorded floods is not available. 
However, the hydrological data have been considered for the identification of areas of 
potential significant flood risk (Section 6).  
 
Table 4.5. High waters registered at hydrological stations in the Danube River Basin after 
2010 
 

Year Calculated Return 
Period (Years) 

Watercourse/HS26 : Grlja, “Vusanje” 

2012 10 

Watercourse/HS: Lim, “Plav” 

2016 10 

Watercourse/HS: Lim, “Bijelo Polje” 

2016 10-20 

Watercourse/HS: Lim, “Dobrakovo” 

2016 10 

Watercourse/HS: Tara, “Crna poljana” 

2016 20-30 

Watercourse/HS: Tara, “Trebaljevo” 

2016 10-20 

2018 10 

Watercourse/HS: Ibar, “Rožaje” 

2016 20 

2017 10 

2019 10 

4.2 Analysis of existing protection infrastructure from floods in the water 
area of the Danube basin 

In the process of preparation of the Flood Risk Management Plan, i.e., Preliminary Flood Risk 
Assessment, the document inventory of existing flood defence infrastructure was prepared. 
This document contains all existing information on the built flood protection infrastructure 
given descriptively and graphically presented in the GIS. A summary of the information in 
this document is provided below. 

 

                                                 
26 HS: Hydrological station 
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Flood defences are represented by the following: 

▪ Dyke: These are regulatory structures outside the riverbed and serve to prevent the 
spillage of large amounts of water into the inundation, which for some reason has 
become construction or agricultural land. 
 

▪ Embankment: This is built primarily on the concave side of the curve to the level of 
medium water, which usually corresponds to the elevation of the shore of the main 
riverbed. In recent times, elements made of concrete and reinforced concrete are 
increasingly used. 

 
▪ Napper: This is a transverse structure in a river that is built on a convex bank, in order 

to narrow the riverbed, the concave bank must be protected from erosion by building 
an embankment. They reject the flow of the river towards the middle and cause 
sedimentation between them. 

 
▪ Parallel structures: They are built for the purpose of protecting the concave bend, but 

in relation to the bank protection, they shift the shoreline and the main river flow 
towards the opposite convex bank. 

 
▪ Riverbed regulation: This includes measures and works on maintaining riverbed flow 

and flood protection. It may include dredging of the riverbed, construction of 
embankments and other hydraulic structures. 

The scope of work performed so far on the regulation of watercourses and flood defence on 
all watercourses in Montenegro is very modest and were mostly performed in the 1970s. 
Due to the partial approach to this issue, most of the constructed facilities are of a local 
character, so that the lengths of defensive embankments, fortifications and regulated 
riverbeds are very short - from a few hundred meters to 1-2 kilometres.  

At the end of 2010, great consequences were caused by floods in the valley of the river Lim 
from Gusinje to Zaton, on the river Tara near Kolašin and Mojkovac, the river Ćehotina near 
Pljevlja and in the valley of the river Ibar in Rožaje. Flood protection systems were built in 
the period 2011-2015 in order to repair the consequences of the catastrophic floods that 
occurred in 2010, and as a prevention of future floods.  

Since 2011, the Public Works Directorate has been implementing the project "Emergency Aid 
and Flood Prevention", which is financed from the credit funds of the European Investment 
Bank. Within this project, in the period from 2011 until today, 61 projects have been 
realized. In addition to the construction of 3 bridges on the river Lim, the reconstruction of 
the main city bridge in Berane and the bridge on the Marsenića river, the riverbed was 
regulated, i.e., the construction of stone embankments in the length of approximately 10 
km.  

Table 4.6 summarizes the overview of existing facilities for flood defence in the Danube River 
Basin. The locations of the flood defence are shown in Figures 4.3 to 4.7.  
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Table 4.6. Summary of existing facilities for flood protection in the Danube catchment area 

 No.27 Watercourses Location  Type of  

infrastructure  

Year of 

construction  

1 1.1 Ibar  Rožaje Regulation28 500m+700m 1979, 2018 

2 2.1 Lim Plav Regulation of Plav river 300m 2013-2014 

2.2 Lim Gusinje Regulation Grnčar rijeke 200m 2012-2015 

2.3 Lim Gusinje  Regulation of river Vruje 1015m 2012-2014 

2.4 Lim Andrijevica Regulation of river Lim 660m 2012-2014 

2.5 Lim  Andrijevica Regulation of river Zlorečice 350m 2012-2014 

2.6 Lim Berane Regulation of river Lim 1200m 2012-2014 

3 3.1 Ćehotina Pljevlja  Regulation of river Breznice 300m  

2005-2008 3.2 - 

3.6 
Ćehotina  Pljevlja  

Relocation of the Ćehotina 

riverbed near the coal mine 

Potrlica 

4 4.1 Tara Kolašin River dykes 3000m; River dykes 

Svinjače 355m 

2012-2014 

4.2 
Tara Mojkovac Tailing’s protection Brskovo -Tara 

600m 

2012-2014 

4.3 Tara Mojkovac Regulation Rudnice, tributaries of 

the Tara River 1.000m 

2013 

 

The constructed facilities were built in urban areas only on the most critical sections where 
human lives and material goods are most endangered. Although in the period after 2010, at 
some hydrological stations related to the flood prevention works, Q10 or above were 
evident (see Table 4.5) although floods were not registered. It can be concluded that where 
flood defence infrastructure was located after 2010, a positive effect was observed on the 
protection of urban areas in the Ćehotina, Ibar, Lim and Tara River Sub-Basins. However, this 
does not mean that further flood defences are not required in the Danube River Basin. Flood 
hazard and flood risk analysis and mapping were used to clearly identify areas where further 
flood defence investment is needed together with the type of flood protection required (see 
Section 8).  

 

                                                 
27 The numbers 1.1 to 4.3 are referenced in Figures 4.3 to 4.7. 
28 Riverbed regulation: This includes measures and works on maintaining riverbed flow and flood protection. It 
may include dredging of the riverbed, construction of embankments and other hydraulic structures. 
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Figure 4.3.  Existing flood protection facilities on the rivers Ibar, Plavska, Grnčar and Vruja 
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Figure 4.4.  Existing flood protection facilities on the Lim River 
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Figure 4.5.  Existing flood protection facilities on the rivers Piva, Ćehotina and Breznica 
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Figure 4.6.  Existing flood protection facilities on the Ćehotina River 
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Figure 4.7.  Existing flood protection facilities on the Tara River 
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5 PRELIMINARY FLOOD RISK ASSESSMENT 

5.1 Introduction 

This section is focussed on Stage 1 of the implementation of the EU FD, which encompasses 
the analysis of existing flood infrastructure in the Danube River Basin, together with the 
preparation of the Preliminary Flood Risk Assessment and the proposal for APSFR.  

Article 3 of the Rulebook on the Closer Content of the Preliminary Flood Risk Assessment 
and the Flood Risk Management Plan ("Official Gazette of Montenegro", No. 069/15 of 
14.12.2015)  describes the legal requirements with respect to the content of the preliminary 
flood risk assessment. Table 5.1 shows the content of the PFRA in relation to the legal 
national requirements.  

Table 5.1. Content of the PRFA in relation to the legal national requirements 

Content Required29 Rulebook 

(Article) 

PFRA30 

(Section) 

River Basin maps in appropriate proportion with Sub-Basin boundaries 
with topography and land use details 

3 (1) Section 3   

Description of past flood events which had significant adverse impacts 
on human health, the environment, cultural heritage, and economic 
activity, for which it is probable to occur again in the future, considering 
the severity of flood events, runoff directions and assessment of 
adverse impacts caused by such events. 

3 (2) Section 4  

Description of floods that occurred in the past in areas where significant 
adverse impacts can occur in the future due to changed conditions 
(urban development, proclamation of protected areas). 

3 (3) Section 4  

Impact of climate change on occurrence of floods. 3 (4) Section 5  

Assessment of potential harmful impacts of future floods on human 
health, environment, cultural heritage, and economic activities, 
considering topography, position of water courses and their 
hydrological and geo-morphological characteristics, flood plains as 
natural retentions, efficiency of the existing flood protection facilities, 
position of settlements, areas of economic activities and long-term 
development plans, as necessary. 

3 (5) Section 631  

 

                                                 
29 Rulebook on the Closer Content of the Preliminary Flood Risk Assessment and the Flood Risk Management 
Plan ("Official Gazette of Montenegro", No. 069/15 of 14.12.2015). 
30 Sections of the PFRA document approved by the Steering Committee of the Project "Support for the 
Implementation and Monitoring of Water Management in Montenegro" in December 2021. 
31 Existing flood protection facilities are included in Section 4.4 of the PFRA. 
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Content Required29 Rulebook 

(Article) 

PFRA30 

(Section) 

Conclusions on flood risks. 3 (7) Section 7 

Used data (records, long-term data sets) 3 (6) Annex 1  

 

The Rulebook on the Closer Content of the Preliminary Flood Risk Assessment and the Flood 
Risk Management Plan ("Official Gazette of Montenegro", No. 069/15 of 14.12.2015) also 
specifies the following requirements with respect to the description of past flood and the 
adverse impacts which could occur with future flooding events: 

▪ Description of past flood events which had significant adverse impacts on human 
health, the environment, cultural heritage, and economic activity, for which it is 
probable to occur again in the future, considering the severity of flood events, runoff 
directions and assessment of adverse impacts caused by such events. This has been 
included in Section 4.4 of the PFRA. 
 

▪ Description of floods that occurred in the past in areas where significant adverse 
impacts can occur in the future due to changed conditions (urban development, 
proclamation of protected areas). This has also been included in Section 4.4 of the 
PFRA. 

 
▪ The Impact of climate change on occurrence of floods (included in Section 5 of the 

PFRA). 
 
▪ Assessment of potential harmful impacts of future floods on human health, 

environment, cultural heritage, and economic activities, considering topography, 
position of water courses and their hydrological and geo-morphological characteristics, 
flood plains as natural retentions, efficiency of the existing flood protection facilities, 
position of settlements, areas of economic activities and long-term development 
plans, as necessary (included in Section 6 of the PFRA). 

5.1.1 Definition and source of floods 

The following types of floods (or: “source of flood”) shown in Table 5.2 have been 
considered in the Danube River Basin when identifying the areas of potential significant 
flood risk. 

The primary focus of the PFRA was agreed during a Working Group meeting in June 2020 to 
be focused on the potential risks resulting through floods along surface waters from rivers 
and streams (fluvial).  

In addition to the types of floods presented in the Guidance for reporting under the EU 
Floods Directive, the PFRA takes account of the specificities of the terrain in the Danube 
River Basin and therefore an adequate representation of the types of flooding reflecting the 
natural conditions. 
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Table 5.2.  Source of floods in the Danube River Basin 

Type / Source32 Description33 

Fluvial Flooding of land by waters originating from part of a natural drainage 
system, including natural or modified drainage channels. This source 
could include flooding from rivers, streams, drainage channels, 
mountain torrents and ephemeral watercourses, lakes and floods 
arising from snow melt. 

Pluvial Flooding of land directly from rainfall water falling on, or flowing over, 
the land. This source could include urban storm water, rural overland 
flow or excess water, or overland floods arising from snowmelt. 

Groundwater Flooding of land by waters from underground rising to above the land 
surface. This source could include rising groundwater and underground 
flow from elevated surface waters. 

Artificial Water-
Bearing Infrastructure 

Flooding of land by water arising from artificial, water-bearing 
infrastructure or failure of such infrastructure. This source could include 
flooding arising from sewerage systems (including storm water, 
combined and foul sewers), water supply and wastewater treatment 
systems, artificial navigation canals and impoundments (e.g., dams and 
reservoirs) and activation of landslides. 

5.1.2 Pluvial / heavy rain / flash flooding 

For the rivers of the Danube River Basin (Lim, Tara Ćehotina, Ibar) pluvial floods are not 
modelled and thus a systematic risk assessment is not possible based on existing 
information. However, due to the importance of this type of flood, according to the 
increasing damages in recent years, flash flood events are documented and considered in 
the evaluation of potential risk areas. If recurrent past events occur in one location or one 
region this is regarded as a significant risk in the light of this PFRA.  

The determination of flash floods in the context of the study was based on the characteristic 
of the specific location in which the flood occurs. If the size of the catchment that drains 
water to this location is <20 km², and no permanent river or stream exists, and if there is a 
rapid response (less than 6-8 hours) of runoff to precipitation in the basin, it is defined as a 
heavy rain event or flash flood. If the catchment is >20 km² and a permanent river or stream 
exists, it is defined as river flood.34 

5.1.3 Groundwaters 

Risks from groundwater often occur in lowland areas, marshland or meadows that are at the 
same time regularly flooded from rivers (fluvial floods). Thus, the potential risk areas are 
already identified under fluvial floods. If large areas that are not flooded from rivers have 
been flooded just from groundwater, and if these events have been recorded, those areas 

                                                 
32 Guidance for reporting under the EU Floods Directive; EU 2013. Technical Report-2013-071.  
33 The possible mechanisms of previous flooding events in the Danube River Basin based on hydrological data 
are shown in Table 4.2 (Section 4.1). 
34 Guidelines for reporting according to the Floods Directive; EU 2013. Technical Report-2013-071 
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are additionally documented and evaluated according to the significance criteria. In the PFRA 
for the rivers of the Danube River Basin no such areas were identified. 

5.1.4 Artificial water-bearing infrastructure 

Damage due to dam failure is especially high due to the high speed of the flood water. 
Demolition often occurs within hours of the first visible signs of dam failure, leaving little or 
no time to evacuate. 

The technical working group agreed that it considers the risk of dam failure to be significant 
risk, as the probability of dam failure is less than 1:10,000, according to the dam design and 
dam failure studies. Compared to the probabilities of fluvial floods (1:100, 1:500), this cannot 
be called significant in the PFRA methodology for determining the APSFR for flood risk 
management. However, there is a risk of structural failure of dams in the Danube part of the 
basin in Montenegro (Mratinje-Piva, Otilovići-Ćehotina). This risk should be regularly 
assessed (dam failure studies) and considered in maintenance plans and risk management 
scenarios. Retroactive effects of reservoir management upstream of the reservoir (increase 
in water levels upstream as a result of low water consumption in HPPs in wet seasons) are 
considered as fluvial floods due to rising lake/reservoir levels. The effects of reservoir 
management downstream (discharge of water from reservoirs in flood situations) are also 
considered with fluvial floods, as downstream reservoir channels are also the focus of fluvial 
flood risk below dams. Drainage channels are considered fluvial floods because they are 
closely related to water levels and floods in the riverbed and create areas of additional risk.  

5.2 Determination of Areas of Potential Significant Flood Risk 

The PFRA provides a high-level summary of significant flood risk for the RBD, based on 
available and readily derivable information. The PFRA is the first step in delivering a FRMP. 
The PFRA should cover historical flood events and the potential for future flood events that 
may have a significant adverse consequence on either, human health, the environment, 
cultural heritage, or economic activity. Flood-specific data such as historical flood 
information, geographic data, urban planning information, population statistics, economic 
activities, digital terrain models (DTM), hydrological and meteorological information, civil 
protection information and other national data was used to prepare the PFRA. This 
information is then used to identify the Areas of Potential Significant Flood Risk (APSFR), 
which are the areas that will be the priority for more detailed flood risk management 
assessment in the flood maps and FRMP stages. 

Generally, the identification of areas at potential significant flood risk follows three main 
working steps (Figure 5.1):  

1. Determination of the initial river network: the river network is taken from the Danube 
River Basin Management Plan. In addition, a validation with Open Street Map (OSM) 
data and with satellite images ensured the correctness. The whole relevant river 
network is processed in one GIS project and validated to be used for the further filtering 
process. 
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2. Determination of the river network that might have flood risk (filtering out not relevant 
river stretches according to negative criteria like size of the catchment, length of the 
stretch or characteristics of the riverbanks or flood plains (very steep or canyons, only 
100% rural land uses). Here the threshold for the relevant catchment area was 
determined in an iteration using 50 km², 30 km², 20 km² and 10 km². The threshold of 
10 km² results in a river network including many stretches which are dry for most of the 
year. So, 20 km² was determined as an adequate threshold for relevant river stretches. 
Nevertheless, smaller river sections were evaluated. All flooding along river stretches 
with catchments <20 km² the flood event can be defined as flash flooding or heavy rain 
event, while >20 km² is defined as river floods. 

 
3. Assessment of the remaining river network in terms of potentially affected assets at risk, 

land uses or risk of pollution in case of floods and comparison with agreed significance 
criteria. The results are river stretches at potential risk, named: “Areas of Potential 
Significant Flood Risk” (APSFR).  

 

Figure 5.1.  Work steps of the preliminary flood risk assessment for the identification of 
areas with potential significant flood risk 

 

 

The determination of the APSFR is based on the analyses of the river sections, for which, 
from recent events, damage potential has to be expected and added by those stretches of 
the river network in which floods may have adverse consequences on human life, economy, 
ecology, or cultural heritage. For the single assets at risk, the significance of the risk is 
checked stepwise. 
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For the assessment steps the significance criteria are used, which cover all considerable 
assets at risk. Each step is linked to one criterion. Thus, the potential significant risk in each 
area is systematically checked and documented with the respective criteria in fact sheets35. 

According to the specifications of the Floods Directive, four groups of assets at risk shall be 
considered in flood risk management and in the PFRA. The risk assessment and consequent 
risk reduction measures were focussed on all four groups of receptors and according to 
indicators, as shown in Table 5.3. 

Table 5.3. Risk receptors and risk indicators  

Risks Example for flood risk indicators 

Human Health  • Number of residential properties.  

• Critical services (Hospitals, Police/Fire/Ambulance Stations, 

Schools, Nursing Homes, etc.).  

Economic Activity  • Number of non-residential properties.  

• Length of road or rail.  

• Area of agricultural land.  

Environment  Designated sites (water protection areas, areas with water pollutant 

substances) and flora / fauna according to the EU-habitat directive  

Cultural Heritage  Cultural heritage sites (e.g., World Heritage Sites).  

 

Assets at risk were determined to identify potential significant risks for all risk receptors. 
Significance criteria and the threshold define what is identified as potential significant (Table 
5.4).  

For all areas in which floods have ever been observed and in which flood risk can be 
expected, evaluations were performed to assess if the risk for one of the receptors exceeds 
the threshold (= significant, coloured in red) on not (= not significant, coloured in green).  
 

                                                 

35 In November 2018, the document Preliminary Flood Risk Assessment for the Drim / Drin - Buna / Bojana 
River Basin was adopted. This document was prepared by GIZ within the project Climate Change Adaptation in 
Transboundary Flood Risk Management for the Western Balkans. At the meeting of the project Working Group 
on 4th June 2020, it was adopted that the same criteria will be used in the preparation of the Danube River 
Basin PFRA, as used by the GIZ in the preparation of its document. 
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Table 5.4. Significance criteria for the PFRA 

 
 
Assets at Risk and Significance Criteria 

Receptors 
 

Significance Criteria 
 

Threshold of 
Significance Human 

Health 
Economic 

Activity 
Environment Cultural 

Heritage 

A) Human Health, economic values 

No. of houses x x   Existing area or area 
in the flood area of 
the extreme event 

 10 

Settlement area x x    0.5 ha 

Industrial objects  x    1 

Industrial area  x    0.5 ha 

Critical/valuable agricultural assets  x   Case to case 

B) Environmental Risks 

B1) - Water Polluting Substances / Sites 

Contaminated sites 
  

x 
 

Existing object at risk 
(extreme event 
scenario) 

 1 

Locations dealing with specific 
substances   

x 
 

 1 

B2) – Protected Areas 

Nature protected areas (e.g. Natura 
2000 etc.) 

  x 
 

Existing assets at risk 
(extreme event 
scenario) 
 
  

 1 

Drinking water supply x  x 
 

 1 

Bathing waters x     1 

C) Risk for Cultural Heritage Sites 

UNESCO heritage sites 
   

x Existing assets at risk 
(extreme event 
scenario) 
 

 1 

Other relevant cultural heritage sites 
   

x  1 
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Significance criteria for human health and economic values 

An essential factor for the assessment of adverse consequences of flood events and their 
significance according to the FD Directive is the extent of risks for settlements, trade, and 
industry areas. This also reflects the respective damage potential in the areas.  

To determine the significance threshold for human health and economic values the 
economic damage potential – if assessments are existing – may be used. Alternatively, here 
a threshold of ca. €250,000 is used with the assumption that this damage can be reached by 
flooding 10 or more houses (leaving water depth and damage functions out of the 
estimations). If only housing area size can be assessed the approximate of 0.05 ha per house, 
consequently 0.5 ha of housing area is considered to be the threshold for a potential 
significant risk.  

In addition, risk for agricultural areas or agricultural assets is determined significant when in 
local or regional context substantial economic damage is possible that can ruin the basis for 
the existence of farmers. This includes vulnerable special crops, animals, and machinery. The 
assessment of these criteria was carried out by expert judgement (significant agricultural risk 
areas or objects). 

A fixed threshold or limit for the flood agricultural area or economic risk for agriculture is not 
used in the PFRA because: 

▪ Economic data are not available (especially not for the whole River Basin). 
▪ Damage values in agriculture depend, like for all other land uses, but here much more, 

on the induvial situation: grassland, cropping or special cultures or even structures 
cannot be assessed by the size of the inundated area. 

▪ The individual agricultural land use can change from year to year and can consequently 
not be used as criteria for a flood risk management process that is determined to take 
6 years. 

▪ If agricultural land use would be used as a significance criterion almost all inundated 
areas in a River Basin would have to be determined as significant. This would result in 
the need of a very large hazard and risk mapping plan area and flood risk management 
plans accordingly. 

Retrospectively, based on different risk area assessments, it can be stated that no APSFR 
would have added or reduced due to the aspect agricultural values at risk, according to the 
expert assessments.  

Specific damage potentials result from different factors like population density, specific real 
estate values and added value and differ from location to location. These aspects need to be 
considered when preparing detailed risk maps. For the PFRA, the use of the named 
indicators is sufficient to determine areas of potential significant flood risk.  
 
Significance criteria for environmental risk 

Adverse consequences of flooding for a River Basin mainly occur if water polluting 
substances are mobilised by flood water entering rivers or lakes. Thus, the most important 
assets at risk in this respect are contaminated sites (soil) and locations for storing or using 
water pollutant substances. The highest environmental risk can be found if water pollutions 
meet most vulnerable natural areas, like nature conservation areas or protected natural 
sites. Thus, the assessment of significant risks includes the steps B1 “River sections with 
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locations or facilities to store water polluting substances” and B2 “River sections with 
significant risk for protected areas”. 
 

Significance criteria for cultural heritage 

In the course of the verification step C “River sections with important or UNESCO cultural 
heritage” the significance of the risk of flood events is assessed by:  

▪ UNESCO world heritage sites are classified as significant if damage as consequence of 
flooding is possible. 

▪ River sections with at least one cultural heritage site or object with special regional or 
national importance if damage as consequence of flooding is possible. 

 

Collection and documentation of risk information for the APSFR 

Based on the evaluation of recorded and documented past flood events and including local 
knowledge and expert judgement areas or stretches of rivers with damages in flood events 
or potential (observed) risk were identified. For these areas all available information and 
data on flooding, land use, objects at risk and urban or infrastructure planning were 
collected and analysed. The data were assessed and compared with the significance criteria 
shown in Table 5.4 above.  

For the whole River Basin, the river network is analysed (based on the available digital 
terrain model - DTM), to identify all river sections with a catchment area >20 km². For the 
remaining parts the potential flood corridor was constructed. Land use and assets at risk 
according to the significance criteria were evaluated for the inundation areas. Thus, a second 
set of data was created for all potential risk areas to prove or validate the data and results 
collected for the fact sheets.  

Based on the comprehensive documentation of hazard information, risk information and 
assessment steps, the determination of each single APSFR is made transparent.  

5.3 APSFR identified in the Danube River Basin 

Based on the analysis described above, 19 APSFR in the Danube basin area have been 
defined. These areas were designated by the Decision on Determining Areas Significantly 
Endangered by Floods ("Official Gazette of Montenegro," No. 030/22 of 21.03.2022). A 
summary overview of the location of each APSFR in the Danube River Basin is presented in 
Figure 5.2.  

Table 5.5 provides a summary of each APSFR according to the coding schema for EU 
guidelines for reporting APSFR for the preliminary flood risk assessment36. The schema 
includes specific coding to characterise the following: the cause of floods, flood mechanisms, 
and the impact of flood events on risk receptors of human health, environment, cultural 
heritage, and economic activity. A description of each code is presented in Annex 2.  

Figures 5.3 to 5.16 indicate the APSFR zones, which incorporate the calculated extent of the 
500-year return period37. 

                                                 
36 Technical Support in Relation to the Implementation of the Floods Directive (2007/60/EC) June 2013.  
37 The area modelled for the 500-year flood return period is referred to as Scenario 2 in Figures 5.3 to 5.8.  
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Figure 5.2. A summary overview of all APSFR in the Danube River Basin 
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Table 5.5. APSFR for Danube River Basin classified according to the EU Schema38 
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1 APSFR01_DRB_Ibar01 
(APSFR DRB1_Ibar) 

Ibar Ibar A11 A21 
A31 
A34 

Municipality 
Rožaje  

Rožaje-Suho 
Polje -Zeleni 

B11 B25 B31 
B41 
B42 
B44 

2 APSFR02_DRB_Ibarac01 
(APSFR DRB2_Ibarac) 

  
Ibar  Ibarac A11 A21 

A31 
A34 

Municipality 
Rožaje  

Rožaje-
Ibarac 

B11 B25 B34 
B41 
B42 
B44 

3 APSFR03_DRB_Lovnička 
rijeka01 
(APSFR DRB 3_Lovnicka rijeka)  

Ibar Lovnička A11 A21 
A31 
A34 

Municipality 
Rožaje  

Hurije,Donja 
Lovnica  

B11 B25 B31 

B41 
B42 
B43 
B44 

4APSFR04_DRB_Županica01 
(APSFR DRB 4_Zupanica)  Ibar  Županica A11 A21 

A31 
A34 

Municipality 
Rožaje  

Kalače 
Skarepača 

Koljeno 
 Rasadnik 

B11 
B12 

B25 B34 

B41 
B42 
B43 
B44 

5 APSFR05_DRB_Grnčar01 
(APSFR DRB 5_Grncar)  Lim  Grnčar 

A11 
A12 

A21 A34 
Municipality 

Gusinje 

Gusinje 
Grnčar 
Dosuđe  

 

B11 B25 B34 B41 

                                                 
38 Technical Support in Relation to the Implementation of the Floods Directive (2007/60/EC) June 2013. 
39 Codes for each APSFR were approved by MAFWM and the Water Administration.  
40 Codes used to identify APSFR in the PFRA are included on the maps of each APSFR in Figures 5.3 to 5.16. 
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Approved APSFR Code39 
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6 APSFR06_DRB_Vruja01 
(APSFR DRB 6_Vruja) 

  
Lim  Vruja  A11 A21 A34 

Municipality 
of Gusinje 

Gusinje: 
Koljenovići 

Kruševo 
Vusanje 

B11 B25 B34 B41 

7 APSFR07_DRB_Lim01 
(APSFR DRB 7_ Brezojevica) 

 
Lim  Lim  

A11 
A12 

A21 A34 
Municipality 

of Plav 

Plav, 
Brezojevica 
Rambalovi 

lugovi 

B11 B25 B34 B41 

8 APSFR08_DRB_Lim02 
(APSFR DRB LIM 8_ Prljanija-
Andrijevica) 

 

Lim  Lim  
A11 
A12 

A21 A34 
Municipality 

of 
Andrijevica  

Andrijevica 
Prljnije 

B11 B25 B34 B41 

9 APSFR09_DRB_Lim03 
(APSFR DRB LIM 9_ Vinicka) 

 
Lim  Lim  

A11 
A12 

A21 A34 
Municipality 

of Berane  
Navotina 
Vinicka  

B11 B25 B31 
B41 
B44 

10 APSFR10_DRB_Lim04 
(APSFR DRB 10_Lim) 

 Lim  Lim  
A11 
A12 

A21 A34 
Municipality 

of Berane 

Berane 
Talum 

Riversajd 
Rudeš 

Hareme   

B11 B25 B34 B41 

11 APSFR11_DRB_Lim05 
(APSFR DRB 11_ Ribarevina) 

 
Lim  Lim  

A11 
A12 

A21 A40 
Municipality 

of Bijelo 
Polje  

Ribarevina  B11 B25 B31 B41 

12 APSFR12_DRB_Lim06 
(APSFR DRB LIM 12_ Rakonje) Lim  Lim  

A11 
A12 

A21 A40 
Municipality 

of Bijelo 
Polje  

Rakonje  B11 B25 B34 B41 
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Approved APSFR Code39 
(PRFA Code)40  
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13 APSFR13_DRB_Lim07 
(APSFR DRB LIM _13) 

 
Lim  Lim  

A11 
A12 

A21 A40 
Municipality 

of Bijelo 
Polje  

Ljesnica, 
Rijeka 

B11 B25 B34 
B41 
B44 

14 APSFR14_DRB_Lim08 
(APFSR DRB LIM_14) 

 
Lim  Lim  

A11 
A12 

A21 A40 
Municipality 

of Bijelo 
Polje  

Lipnica  B11 B25 B34 B41 

15 APSFR15_DRB_Lim09 
(APFSR DRB LIM_15) 
 Lim  Lim  

A11 
A12 

A21 A40 
Municipality 

of Bijelo 
Polje  

Oljue 
Sutivan 

Gubavač 
Konatari  

B14 B25 B31 B46 

16 APSFR16_DRB_Tara01 
(APSFR DRB TARA 16 _ Kolašin) 

 
Tara Tara  

A11 
A12 

A21 A31 
Municipality 

of Kolašin  
Kolašin – 

Donji Razanj 
B11 B25 B34 

B41 
B44 

17 APSFR17_DRB_Tara02 
(APSFR DRB 17_ Mojkovac) 

 
Tara  Tara  

A11 
A12 

A21 A31 
Municipality 
of Mojkovac  

Podbišće, 
Ambarine  

B11  B25 B34 
B41 
B44 

18APSFR18_DRB_Breznica01 
(APSFR DRB 18_ Ćehotina) 

 
Ćehotina  Breznica  

A11 
A12 

A21 A34 
Municipalty 
of Pljevlja  

Ševari  B11 B25 B34 B43 

19 APSFR19_DRB_Bukovica i 
Bijela01 
(APSFR DRB 19_ Savnik) 

Piva   
Bukovica i 

Bijela 
A11 A21 A40 

Municipality 
of Šavnik  

Šavnik  B11 B25 B34 B41 
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Figure 5.3. APSFR01_DRB_Ibar01 
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Figure 5.4. APSFR02_DRB_Ibarec01 
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Figure 5.5. APSFR03_DRB_Lovnička rijeka01 
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Figure 5.6. APSFR04_DRB_Županica01 
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Figure 5.7. APSFR05_DRB_Grnčar01 
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Figure 5.8. APSFR06_DRB_Vruja01 
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Figure 5.9. APSFR07_DRB_Lim01 
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Figure 5.10. APSFR08_DRB_Lim02 
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Figure 5.11. APSFR09_DRB_Lim03 
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Figure 5.12. APSFR10_DRB_Lim04 
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Figure 5.13. APSFR11_DRB_Lim05 
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Figure 5.14. APSFR12_DRB_Lim06 
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Figure 5.15. APSFR13_DRB_Lim07 
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Figure 5.16. APSFR14_DRB_Lim08 
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Figure 5.17. APSFR15_DRB_Lim09 
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Figure 5.18. APSFR16_DRB_Tara01 
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Figure 5.19. APSFR17_DRB_Tara02 
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Figure 5.20. APSFR18_DRB_Breznica01 
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Figure 5.21. APSFR19_DRB_Bukovica i Bijela01 
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5.4 Conclusions from the PFRA 

The following conclusion can be drawn from the Preliminary Flood Risk Assessment of the 
Danube River Basin: 

1. The legal Basis for undertaking the Preliminary Flood Risk Assessment 

Based on a legal review It can be concluded that the transposition of requirements from the 
EU Floods Directive into national legislative framework for the Preliminary Flood Risk 
Assessment in Montenegro has been achieved in all relevant areas. 

The objectives and measures from the National Flood Protection and Rescue Plan and the 
Water Management Strategy should be harmonized to the extent possible, as these two 
strategic documents address floods from the perspective of their respective competences.All 
other strategy documents should be aligned with the objectives set by the chosen 
overarching policy and update regularly in accordance with latest amendments of such 
policy. 

 
2. The adequacy of data required to conduct the PFRA 

The PFRA should cover historical flood events and the potential for future flood events that 
may have a significant adverse consequence on either, human health, the environment, 
cultural heritage, or economic activity. Flood-specific data such as historical flood 
information, geographic data, urban planning information, population statistics, economic 
activities, digital terrain models (DTM), meteorological information, civil protection 
information and other national data is required to prepare the PFRA. This information is 
then used to identify the Areas of Potential Significant Flood Risk (APSFR), which are the 
areas that will be the priority for subsequent detailed flood risk management assessment in 
the flood maps and FRMP stages. 

Historical hydrological data related to the recorded high (potential) flood waters on the 
network of hydrological stations in the Danube River Basin were analysed from 1952 when 
water level measurements began on rivers. Since the early 1950s, six events have been 
registered with flows of a calculated return period of 100 years. However, the most common 
high-water flows in the Danube basin were calculated with a 10-year return period, 
occurring 146 times to date.  

Despite the fact that the historical hydrological data assessment indicates that flooding in 
the Danube basin would have occurred on multiple occasions in the past, there are no 
official data before 2010 detailing the extent of the inundated areas of flood waters or 
damage to property.  

The only information available that can be included for the PFRA relates to the historical 
flooding event that occurred in late 2010/early 2011 where flood events were recorded 
within 8 municipalities encompassing 23 distinctly individual affected areas. 4 areas were 
located in the Ibar Sub-Basin, 13 in the Lim Sub-Basin, 4 in the Tara Sub-Basin and 2 in the 
Ćehotina Sub-Basin.  

The recorded data of late 2010/early 2011 include the areas of inundation caused by flood 
waters, the number of persons affected, a description of the damage to residential and 
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business properties together with a record of the damage to cultural assets in the area. The 
recorded data thereby allow for the determination of the significance of the potential risks 
in relation to human health, environmental and cultural criteria at each location of recorded 
flooding.  

Notwithstanding the lack of detailed data to document historical flood events, the data from 
late 2010/early 2011 is invaluable for the Preliminary Flood Risk Assessment.  

For the purpose of producing the PFRA, 21 existing and historical hydrological stations (HS) 
the Danube Basin relating to the major rivers were chosen as relevant for analysis. A 
statistical analysis was performed using the method of annual extremes to calculate the 
probability that 10%, 1% and 0.2%, i.e., return periods of 10, 100 and 500 years. The HEC-
RAS model was used to calculate the flood lines. Data on the geometry of the riverbed 
(topography of the main riverbed and inundation) were obtained from a digital terrain 
model (resolution 5m). Calibration of the model was performed based on 2010 flood data. 
Using a cross-section of the water mirror plane with a digital terrain model, spatial data for 
the display of flooded areas was obtained, in the form of polygons, and the display of 
depths, in raster form. This data was used (as shape files) for further processing in the 
Quantum GIS program.  

Of the other existing data, historical data were emphasized, i.e., locations of houses that 
were flooded during the highest recorded floods during 2010-2011. Data obtained during 
the earlier phase of this project related to flood protection infrastructure were also used. An 
Orthophoto image of Montenegro, obtained from the Real Estate Administration of 
Montenegro, was used as a basis for presenting and comparing data. 

A topographic map of Montenegro with a scale of 1:25,000, as well as available data 
available on the Internet (Open Street Map (OSM), Google Maps) were used for analysis, but 
the Orthophoto image of Montenegro was presented as the most useful as a background. 
Data relating to Corine Land Cover were also considered during the data analysis. 

Based on the analysis of all the above data, 19 APSFR in the Danube Basin area were defined 
and represented in GIS format. 

 
3. Forecasting of future flood Events 

Based on climate precipitation projections, in general, it can be concluded that flood events 
will be both more frequent and more intense, as a consequence of climate change. Thus, 
although the reduction of total annual precipitation in most parts of the Danube River Basin 
is expected, in the future, short heavy rainfall, often combined with snowmelt and soil 
saturation, is expected to cause a higher risk of torrential floods caused by an increase in 
surface runoff.  

During the flood risk assessment, the expected impacts of climate change were considered 
by applying one extreme flood scenario (extreme flood recovery period ≥ 500 years), which  
included all proven or known, or estimated future impacts, including climate change 
impacts. The impacts of climate change on the identification of areas with potentially 
significant flood risk are fully covered by working on scenarios of extreme flood events.  
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6 FLOOD HAZARD MAPS AND FLOOD RISK MAPS 

6.1 Introduction 

According to Article 4 of the Rulebook on Detailed Content of the Preliminary Flood Risk 
Assessment and Flood Risk Management Plan ("Official Gazette of Montenegro", no. 69/15), 
flood hazard maps for floods of low, medium and high probability shall contain data on:  

- size of the event;  
- water depth and/or water level;  
- water course speed and/or water flow speed, as necessary.  

The size of the flood event for still and running water is shown on the maps in form of 
graphs, containing data on boundaries of areas under flood risk. 

The size of flood events on the flood hazard maps is shown by colours: 

- low probability floods in light blue; 
- medium probability floods in blue; 
- high probability floods in dark blue. 

Water depths are presented on flood hazard maps for running and still waters for the 
following depths: 

- < 0.5 m (light green colour); 
- from 0.5 m to 1.5 m (green colour); 
- > 1.5 m (dark green colour). 

Flow speed is presented at flood hazard maps for speeds of v > 1 m/s by an interrupted line. 

Contents of the flood risk maps is described in Article 6. Flood risk maps for low, medium 
and high probability floods shall contain data on:  

- number of potentially affected population;  
- types of economic activities in potentially affected area; 
- potential sources of pollution, activities and installations that could cause sudden 

pollution in case of floods; 
- potential hazard for protected areas referred to in Articles 74a paragraph 2, 

items 1, 3 and 5 of the Law on Waters;  
- areas where floods can occur with high content of transported sediments and 

other sources of pollution. 

6.2 Methodology for preparation of maps 

6.2.1 Hydraulic modelling 

For the purposes of creating flood hazard and flood risk maps, three scenarios were 
considered: 

▪ Floods of low probability of occurrence (HQ500 years) 
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▪ Floods of medium probability of occurrence (HQ100 years) 
▪ Floods with a high probability of occurrence (HQ10 years) 

For all three scenarios, the maps show: 

▪ Limits of floodplains 
Water depths (0m-0.5m, 0.5m-1.5m and ≥1.5m hazard maps and 0m-0.5m, 0.5m-1m, 
1m-5m and ≥5m flood risk maps) 

▪ Water velocities (0 and ≥1m/s) 

Available Data 

In the process of assessing the value of relevant large waters for the specified probabilities 
of occurrence and creating hydraulic models for 19 APFSRs from the Danube River Basin, the 
following data were available: 

▪ Maximum annual water levels and flows on the profiles of the hydrological measuring 
stations available from IHMS. 

▪ Terrain data were taken from the Real Estate Administration - a digital terrain model 
(DEM) for the area of Montenegro with a resolution of 5m x 5m. 

▪ Historical data was also available - recorded maximum water levels in the floods of 
2010/2011 and the objects that were threatened when those waters appeared. 

Processing of Hydrological Data 

Different types of hydrological analyses were used in the process of defining the relevant 
large bodies of water. 

By statistical analysis of the maximum annual flows and water levels on the profiles of the 
hydrological stations, the numerical values of the maximum water levels and flows of 
different probabilities of occurrence according to different distribution curves41 were 
obtained. 

In the absence of data on flow and water level measurements, the concept of a complex 
synthetic hydrograph was applied to assess large waters, which is widely used in practice in 
similar situations. For the purposes of determining high water levels, the maximum 
precipitation, as well as precipitation of shorter duration in the considered area, was 
analysed. During these analyses, the existing documentation for the nearest hydrological 
station and the digital terrain model of Montenegro were used. Short-term precipitation was 
obtained based on the probability of one-day maximum precipitation, which was published 
in the Water Management Base of Montenegro. Data were obtained using empirical 
patterns through reduction coefficients. 

The HEC-HMS software package was used for data processing. The input parameters for 
defining large waters were: 

▪ Short-term precipitation characteristic probabilities (mm) 
▪ Effective precipitation amounts of characteristic probabilities (mm) 

Formation of hydraulic models 

Calculations were made in the HEC-RAS hydrodynamic model. In the work methodology, a 
2D flow calculation model was adopted and a 3D terrain model was used. The geometry of 

                                                 
41 Pearson III, Log-normal, Log-Pearson III and Gumbelova I GEV 
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the model was formed using available geodetic data (DEM resolution 5m x 5m). A 2D 
calculation area is marked in the model and a mesh is generated within it. The figure shows 
an example of a marked 2D area and a generated mesh. 

After entering the geometric and hydraulic elements, initial and boundary conditions were 
entered and calculations were made for unsteady flow. 
 
Results of the hydraulic models 

The results of the hydraulic modelling provided:  

▪ Limits of floodplains 
▪ Water depths (0m-0.5m, 0.5m-1.5m and ≥1.5m for hazard maps and 0m-0.5m, 0.5m-

1m, 1m-5m and ≥5m for flood risk maps) and 
▪ Water velocities (0 and ≥1m/s) 

For each APSFR three scenarios were considered: 

▪ Low probability flood event (HQ500 years) 
▪ Flood event of medium probability of occurrence (HQ100 years) 
▪ Flood event with high probability of occurrence (HQ10 years) 

Data export was managed via RAS-Mapper as a .shp file to be further processed in QGIS 
software. 
 
Creation of flood hazard maps (HQ10, HQ100 and HQ500) 

For the purpose of creating hazard maps, inundation depths and flow velocities obtained 
from the hydrological model for return periods of 10, 100 and 500 years were used as input 
data. For each of the return periods, data were obtained in .shp format for three classes of 
inundation depth and two classes of flow velocity. The data obtained in .shp format were 
imported into the GIS program, where the reference system WGS 1984 UTM zone 34N was 
assigned to them. 

Based on the obtained data, the hazard map shows three classes of inundation depth: 

▪ 0-0.5m, 0.5-1.5m, >1.5m 

Of the two flow rate classes, 0m/s and 1m/s, on the hazard maps, only the boundary of the 
second class is shown, which indicates speeds greater than 1m/s (v>1m/s), while the 
symbolism of the speed display was also based on the examples of maps made in the 
previous cycle (in accordance with the PFRA Closer View Regulations). 

OSM (OpenStreet Map, source: www.OpenStreetMap.com) and OP (Orthophoto recordings 
from 2018, source: geoportal.co.me) were used as base maps for all APSFR. Topographic 
maps were also prepared for all APSFR. Therefore, for each of the return periods (HQ10, 
HQ100 and HQ500) three maps were created, resulting in a total of nine hazard maps 
prepared for one APSFR area.  

Data available on the geoportal platform were used to display the objects located in the 
flood area.  
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6.2.2 Risk Assessment Methodology 

For the purpose of the assessment of flood risk, the risk matrix method is applied, as 
suggested in Flood Hazard and Risk Mapping (for the Drim-Bojana River Basin) Guidebook. 
The Guidebook resulted from the project Climate Change Adaptation through 
Transboundary Flood Risk Management in the Western Balkans.  

As determined in Article 2 of the EU FD - flood risk means the combination of the hazard (the 
probability of a flood event) and of the potential adverse consequences for human health, 
the environment, cultural heritage and economic activity associated with a flood event 
(European Parliament and Council 2007). The resulting risk of flooding is derived from the 
interaction between the hazard and damage. 

The EU FD does not specify a method for risk assessment. Depending on the different data 
availability there are different types of possible methodological approaches. Given the data 
accessibility, the risk matrix method was chosen in order to calculate the risk levels. The 
following description provides insight into the manner in which hazard of flooding and 
damage potential are defined and combined according to this method. 
 

Hazard of Flooding 

The probability of an adverse event (floods in this case), as well as its intensity (flood depths) 
are analysed through intensity classes for selected return periods. For flood risk assessment 
in Montenegro, floods of three different return periods are considered: 10, 100 and 500 
years. These correspond to scenarios of high (10%), medium (1%) and low (0.2%) probability. 
Since flood depths are needed to define intensity classes, two-dimensional hydraulic models 
have been developed for each of the APSFRs. Through independent simulations of all three 
scenarios – flood extents and flood depths are computed for every APSFR. Depending on the 
model results, the flooded area could be divided (for each return period separately) into four 
zones of different intensity class, depending on the calculated inundation depths. Therefore, 
values of the intensity classes vary from 1 to 4, according to Table 6.1. 
 

Table 6.1. Classification of intensities  
 

Water Depth Class 

Less than 0.5 m 1 

0.5-1m 2 

1-5 m 3 

More than 5 m 4 

 
Damage potential 

Potential adverse consequences and damages induced by flooding depend on the land use 
of the areas within the flood extent, on their vulnerability and fragility of assets of risk 
located in these areas. This means that for the same intensity class value (e.g. the flood 
depth of an area is greater than 5m, with 1% exceedance probability), the risk level will 
depend on the type of the objects exposed to flooding (for that same zone - the level of risk 
will not be the same if there are only e.g. meadows or open fields, in relation to the level of 
risk if a hospital, fire department, power plant, or any other facility of importance for the 
settlement were to be located on that same area). According to this, flooded areas are 



 

 FRMP for the Danube River Basin (Draft Final Report) |  97 

divided by their land use, based on which the vulnerability values (classes) are assigned. 
Possible vulnerability values are: 1 (low vulnerability level), 2 (medium vulnerability level) 
and 3 (high vulnerability level). Vulnerability classes were assigned according to Table 6.2.  
 

Table 6.2. Vulnerability classification 
 

Land Use Class Vulnerability Value 

Low Medium High 

Agriculture Pasture Irrigated field Greenhouse 

 Orchard  Special crop 

   Agricultural building or 
stable 

Forest Normal forest Park Protected national 
park 

Settlement Single house, multi-
storey 

Single house, single-
storey 

Dense settlement 

  Low value houses Construction without 
water resistant 
building materials 

  High value houses  

Industry and 
production 

Production with low 
water sensitivity 

Normal factory Airport 

 Sawmill Wastewater plant High technology 

   Chemical industry 

   Energy supply 

   IPPC installation 

Service and trade Shop Large commercial 
centre 

Logistic hubs 

 Restaurant University Hospital 

  Jail Fire brigade 

  School Kindergarten, 
retirement home 

  Administration Police station 

   Government building 

  Waste disposal, water 
supply, wastewater 
treatment 

 

Traffic and transport Local road Regional road Motorway 

  Local and regional 
railroad 

High speed train line 

  Small railway station Medium and large 
railway station 

  Bridge Tunnel entrance 

Others (Culture, 
sport, recreation) 

Park Museum Cultural heritage 

  Art gallery, sports 
building 

UNESCO site 

  Worship sites  

 Bathing place   
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Risk matrix development 

The flood risk (impact) level for a specific APSFR, for one return period, is derived by 
combining the hazard (intensity class values) and damage potential (vulnerability class 
values) in a risk (impact) matrix. The possible combinations are displayed in Table 6.3. The 
impact level, derived from the matrix, may be: minor (1), moderate (2) and high (3). This 
calculation is done for each return period separately.  

The impact matrix may be developed in different ways. The combined impact can be 
developed for all categories in one matrix, as shown in Table 6.3, which means that 
suggested symbology for impact levels (3 colours in total) would not provide insight into the 
type of the affected area (e.g. agricultural area and industrial zone would be denoted with 
the same colour on the map if the calculated impact level were the same).  

Alternatively, the flooded area (with assigned vulnerability values) could be divided into four 
land use classes: 

1. Forestry and agriculture (forest, orchard, pasture, national park, agricultural building/ 
stable, greenhouse, irrigated field, etc.) 

2. Industry (factory, sawmill, wastewater plant, chemical industry, energy supply, high 
tech industry, warehouse, etc.) 

3. Settlement (residential and non-residential buildings, service and trade facilities, traffic 
and transport infrastructure, governmental buildings, etc.) 

4. Other (unknown land use, construction site, without current use)  

The impact is calculated by developing a separate matrix for each of the four land use 
classes, where intensity classes (flood depths that occur over a certain land use class) are 
combined with vulnerability values assigned to areas belonging to a specific land use class 
(for example, a pasture, part of the first land use class – Forestry and agriculture, would have 
a low vulnerability value, whereas greenhouses and stables, also part of the first land use 
class, would have high vulnerability value). As a result, the impact levels are assessed 
individually for each land use class, through one of the four developed impact matrix, and 
displayed on the final maps in corresponding colour shades, as shown in Table 6.4. In this 
way, if an area belongs to Forestry and agriculture for example, and has a high impact level, 
it will be displayed in the darkest yellow shade on the map, whereas the industrial area with 
the same impact level would be displayed with a different colour (darkest shade of purple). 
Due to its clearer and more distinctive approach in result visualisation, as well as more 
comprehensible map interpretation, the second method for matrix development has been 
adopted, regardless of the fact that it requires additional steps in terms of the area division 
into 4 land use classes and formation of 4 separate risk matrices.  
 

Table 6.3: Impact matrix for all land use classes in one matrix 
 

In
te

n
si

ty
 

 Vulnerability Value 

 Low Medium High 

>5 m or >2 m/s moderate (2) high (3) high (3) 

1 m – 5 m moderate (2) moderate (2) high (3) 

0.5 m – 1 m minor (1) moderate (2) moderate (2) 

0  – 0.5 m minor (1) minor (1) moderate (2) 
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Table 6.4: Impact matrix formation for different land use classes 
 

Forestry and Agriculture 

In
te

n
si

ty
 

 Vulnerability Value 

 Low Medium High 

>5 m or >2 m/s    

1 m – 5 m    

0.5 m – 1 m    

0  – 0.5 m    

 
Industry 

In
te

n
si

ty
 

 Vulnerability Value 

 Low Medium High 

>5 m or >2 m/s    

1 m – 5 m    

0.5 m – 1 m    

0  – 0.5 m    

 
Settlement 

In
te

n
si

ty
 

 Vulnerability Value 

 Low Medium High 

>5 m or >2 m/s    

1 m – 5 m    

0.5 m – 1 m    

0  – 0.5 m    

 
Other 

In
te

n
si

ty
 

 Vulnerability Value 

 Low Medium High 

>5 m or >2 m/s    

1 m – 5 m    

0.5 m – 1 m    

0  – 0.5 m    

 
 
Methodology for the Number of Inhabitants at Risk42 

For each settlement in the Danube River Basin, which is affected, that is, falls within the 
boundaries of the flood zone, two population densities were calculated: the population 
density of the urban part of the settlement and the population density of the rural part of 
the settlement. The assumption was adopted - that 80% of the total number of residents in 
the settlement live in the urban zone, and the remaining 20% in the rural zone. For the 
purposes of this calculation the following data were used: data on the total number of 

                                                 
42 The methodology was agreed upon for the calculation of the number of inhabitants at risk, given the 
available data and the given deadlines, at a meeting held on 13th June 2022, which was attended by: Prof. 
Ivana Ćipranić, Dr. Patrick Reynolds, Rolf Baur and Milena Ostojić. 
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inhabitants per settlement in Montenegro, settlement boundaries in vector format (in order 
to enable software to overlap them with flood zones obtained), the borders of the urbanized 
zones by settlements in vector format (to establish (overlapping with the flood zones) how 
much of the "urbanized" area is flooded).  

When the population density of the rural zone is multiplied by the flooded area of the rural 
zone - the endangered number of inhabitants in the rural zone for a given settlement is 
obtained. Analogously, when the population density of an urban zone is multiplied by the 
flooded surface of the urban zone - the number of inhabitants in the urban zone of that 
settlement is at risk. When the endangered number of inhabitants of the rural zone and the 
endangered number of inhabitants of the urban zone are added - the total number of 
endangered inhabitants for that settlement is obtained. 
 
Creation of Risk Maps 

For the purposes of creating risk maps, data obtained from the hydrological model for return 
periods of 10, 100 and 500 years were used as input data (which were also used during the 
creation of hazard maps). 

Risk calculations based on risk levels expressed in three risk levels (low, medium and high), 
for four categories (settlement, forestry - agriculture, industry and others) were also used to 
create risk maps. Obtained data in .shp format for four classes of inundation depth. 

The data obtained in .shp format were imported into the GIS program, where the reference 
system WGS 1984 UTM zone 34N was assigned to them. 

Data available on the geoportal platform were used to display the objects located in the 
flood area. The colour code of the objects is also aligned with the colour of the objects that 
was used when creating the hazard and risk in the previous cycle. The maps show objects at 
risk, namely individual objects (settlements) and commercial objects. It is also shown by the 
types of economic activities in the potentially affected area. 

OSM (Open Street Map, source: www.OpenStreetMap.com), OP (Orthophoto images from 
2018, source: geoportal.co.me) and topographic base (source: service.arcgis.online.com/ 
arcgis) were used as base maps/services). For each APSFR, for each of the return periods 
(HQ10, HQ100 and HQ500), three maps were created (one with OSM as base map, one with 
OP as base map and one with topographic map as background), i.e. 9 maps were created for 
each APSFR.  

The risk map, as a sum of impacts, reflects the impact of all scenarios. The maps were 
prepared according to the EU Directive on floods as well as the Rulebook on the Closer Look 
of the PFRA and the Flood Risk Management Plan. 
 
Presentation of Flood Hazard and Flood Risk Maps 

For each APSFR (Sections 6.3 to 6.21), the following data are presented: 

▪ Map of the location of the APSFR in the Danube River Basin. 
▪ Flood Hazards: flood source, flood mechanism, flood characteristics, affected 

regions/towns and settlements. 
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▪ Flood Risk: Effect on human health, environment, cultural heritage and economic 
activity (according to EU coding system43).  

▪ Links for download of flood hazard maps (as Orthophoto, OpenStreet and topographic 
maps) for a) flood extent HQ10, 100 and 500 (combined map), and b) inundation 
depths for HQ10, 100 and 500 (individual maps). 

▪ Links for download of Links for download of flood risk maps (as Orthophoto, 
OpenStreet and topographic maps) for HQ10, 100 and 500 (individual maps). 

▪ Map of flood extent HQ10, 100 and 500 (combined topographic map). 
▪ Map of Inundation Depths for HQ500 (topographic map). 
▪ Map of flood risk for HQ500 (topographic map). 
▪ Summary table for flood risks at HQ10, HQ100 and HQ500, which includes the 

following information: 

• Name of Sub-Basin, tributary, administrative region. 

• Settlements at risk. 

• Area at risk (km2). 

• Number of inhabitants at risk. 

• Number of dwellings at risk. 

• Number of Business (commercial and industrial) at risk. 

• Number of cultural buildings at risk. 

• Source of flooding (types). 

• Historical damage caused by the flooding. 

• Possibility of future significant damage as the of a) increased urbanisation, b) 
declaring the area protected, and c) other reasons. 

• Risk assessment: significance of potential risks for human health, economic 
values, water polluting substances/sites, protected areas and cultural heritage 
sites.44  

 

 

                                                 
43 Based on guidance for reporting under the EU Floods Directive; EU 2013. Technical Report-2013-071 
44 Colour code for risk assessment above or below the threshold criteria are listed in Table 5.4 
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6.3 APSFR01_DRB_Ibar01 

The location of APSFR01_DRB_Ibar01 in Danube River Basin is shown in Figure 6.1. 
 

Figure 6.1. Location of APSFR01_DRB_Ibar01 

 
The APSFR, which is defined by the historical floods, is distinguished as follows45: 
 

Catchment Area: Ibar; River Tributary: Ibar 
 

Flood Hazard 

Flood Source Fluvial (A11) 

Flood Mechanism Natural Exceedance: Flooding of land by waters exceeding the capacity of 
their carrying channel or the level of adjacent lands (A21). 

Flood Characteristics ▪ Torrential flood: A flood that appears and disappears fairly quickly, 
with little or no warning, usually as a result of intense rainfall over a 
relatively small area (A31). 

▪ Medium-Rapid Flood: The onset of flooding that occurs more slowly 
than a sudden flood (A34). 

Affected regions Municipality of Rožaje 

Towns/Settlements Rožaje-Suho, Polje-Zeleni 

                                                 
45 All codes in parenthesis refer to the coding schema for EU guidelines for reporting APSFR for the preliminary 
flood risk assessment shown in in Annex 2. 
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Flood Risk 

Human Health Human Health: Adverse consequences to human health, either as 
immediate or consequential impacts, such as might arise from pollution or 
interruption of services related to water supply and treatment and would 
include fatalities (B11). 

Environment N/A 

Cultural Heritage Cultural Assets: Adverse consequences to cultural heritage, which could 
include archaeological sites / monuments, architectural sites, museums, 
spiritual sites and buildings (B31). 

Economic Activity ▪ Property: Adverse consequences to property, which could include 
homes (B41).  

▪ Infrastructure: Adverse consequences to infrastructural assets such as 
utilities, power generation, transport, storage, and communication 
(B42). 

▪ Economic Activity: Adverse consequences to sectors of economic 
activity, such as manufacturing, construction, retail, services, and other 
sources of employment. (B44). 

 

Flood risk and flood hazard maps at a scale of 1:5,000 have been prepared according to 
Table 6.5 below and are available for download via Google Drive for review46,47. Symbols 
included on the flood maps are shown in Annex 4.   
 
Table 6.5. Flood hazard maps and flood risk maps prepared for APSFR01_DRB_Ibar01 
 

Return Period Orthophoto OpenStreet Topographic 

Flood Hazard Maps  

Flood Extent 

HQ10, 100 and 500 Combined Download  Download  Download  

Inundation Depth 

HQ10 Download  Download  Download  

HQ100 Download  Download  Download  

HQ500 Download  Download  Download  

Flood Risk Maps  

HQ10 Download  Download  Download 

HQ100 Download  Download  Download  

HQ500 Download  Download  Download  

 
Figures 6.2 to 6.4 below provide examples of the flood hazard and flood risk maps for 
APSFR1_DRB_Ibar01, which includes the combined flood extent at HQ10, HQ100 and HQ500 
shown in Figure 6.2 together with inundations based on the HQ500 (Figure 6.3). The flood 
risk map for HQ500 is shown in Figure 6.4. A summary of all potential risks are shown in 
Table 6.6.  

                                                 
46 Orthophoto and OpenStreet map files are presented in PDF format. Topographic maps are in JPG (picture) 
format.  
47 After review and approval of all maps by the Floods Working group, the files will be removed from Google 
Drive and provided to the Client as a single Annex (Map Atlas) to the FRMP.  

https://drive.google.com/file/d/1iEA41UTfo56MSjucjHYyHjkBhc2nVGOH/view?usp=share_link
https://drive.google.com/file/d/12EJcMK7YASnaaWD0QLgSlovjMQqXcqco/view?usp=share_link
https://drive.google.com/file/d/1U2LnW6S2mrB0vk4wHyWVROwtScBrFZEQ/view?usp=share_link
https://drive.google.com/file/d/1BhzOZTCZF2iBqgOVGamrIxwlAgCXCmLn/view?usp=share_link
https://drive.google.com/file/d/1YLJULFBj7t8ycS6Usc31Dd620L5rZwtf/view?usp=share_link
https://drive.google.com/file/d/1qK4MrFWbUGduj2g53OaBx1Nc0zckXvs-/view?usp=share_link
https://drive.google.com/file/d/1RWuXpLPlbcyIM0oVngUWejmWwDsfEtYu/view?usp=share_link
https://drive.google.com/file/d/1hbIX2O7yt2fNYlqjE547VlykeI9-G4PD/view?usp=share_link
https://drive.google.com/file/d/1ZZ7ZesK3BNy-23zuSBrkM9YUqXxu-TgV/view?usp=share_link
https://drive.google.com/file/d/1hcX6D1gEXQEIgI2EduLIoHg3UHSQPbgA/view?usp=share_link
https://drive.google.com/file/d/1_hYkd64Tpu-NunVfnl0hX4Ydi6g-XJ55/view?usp=share_link
https://drive.google.com/file/d/1sbFm7Xsp4bVDZlbspYOIEOBTH5sNaiMQ/view?usp=share_link
https://drive.google.com/file/d/1KkF0H4bFHXUjze8IHyW0m1PAopQ2m-Bs/view?usp=share_link
https://drive.google.com/file/d/1XMMBM8J6qdRVsGKU2LgR-97C5F1Upiqm/view?usp=share_link
https://drive.google.com/file/d/1-UdCbDaz2qD-PDrDRmWwlATgtAEM21Oq/view?usp=share_link
https://drive.google.com/file/d/1skYgzAGmGZqljPrfCKU_ftaP09ThitAd/view?usp=share_link
https://drive.google.com/file/d/1CXmANnqPsQy5lzH5DhMcDIuOaCI0Bvcj/view?usp=share_link
https://drive.google.com/file/d/1EGaTXXSapVmB0vuIZvv5pzgPspov4igs/view?usp=share_link
https://drive.google.com/file/d/1MFwpFP9nLMjj5lieRGtJ0CMLyXK9e7oY/view?usp=share_link
https://drive.google.com/file/d/1NceQ_QZnNgNWtLE5sxHM7NLF3w2GYQUo/view?usp=share_link
https://drive.google.com/file/d/15yv_sjTpkEqUMXNfxfex681m_e69I-9w/view?usp=share_link
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Figure 6.2. Flood Extent for APSFR01_DRB_Ibar01  
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Figure 6.3. Inundation Depth (HQ500) for APSFR01_DRB_Ibar01 
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Figure 6.4. Flood Risk (HQ500) for APSFR01_DRB_Ibar01 
 

 
 

 

Table 6.6. Summary of flood risk in APSFR01_DRB_Ibar01 
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Sub-Basin 

 

River/Tributary 

 

Admin.
Region  

Settlements/ 
villages at risk 

Flood 
Return 
Period 

Area  at 
risk (ha) 

No. of 
inhabitants 

at risk 

No. of 
dwellings at 

risk 

No of 
commercial 
businesses 

at risk 

No. of 
cultural 

objects at 
risk 

Ibar Ibar Rožaje Rožaje-Suho, Polje-Zeleni 
HQ10 9.85 363 45 7 0 

HQ100 14.76 564 57 10 1 

HQ500 22.38 895 180 24 3 

Source (S), Mechanism (M) and Characterization (C) of flood according to EU guidelines: S - A11; M - A21; C - A31, A34 

Description of historical damage: Previous floods endangered residential and business facilities, road, sewage, and underground PTT infrastructure. The potential risk 
area is about 12 -15 ha. In the flood zone, there are 89 residential addresses, the Cultural and Historical Monument of Ganić Tower and the Religious Building - 
Mosque. Also, in this zone is the Furniture Factory and some other business and commercial facilities. 

Possibility of future significant 
damage48: 

Urbanization49: No Declaring the area protected: No Other Reasons: No 

Risk assessment / Significance of potential risks50: 

A) Human health, economic values B1) Water polluting substances / 
sites 

B2) Protected areas C) Risk for cultural heritage sites 

No. of houses  Contaminated sites  Nature Protected areas  UNESCO heritage sites  

Settlement area   Locations of substances  Drinking Water supply areas  Other cultural heritage sites  

Industrial objects  IED / PRTR-location  Bathing waters   

Industrial area    

                                                 
48 In accordance with Article 3 (3) of the Rulebook on the Closer Content of the Preliminary Flood Risk Assessment and the Flood Risk Management Plan (OG", No. 069/15). 
49 Determination if significant adverse impacts would occur in the future due to urban development. 
50 According to threshold of significance criteria detailed in Section 5 (Table 5.4). The red colour indicates a value equal to or above the threshold criteria, while green 
indicates a value below the threshold criteria. Risk assessment is in accordance with Article 3 (2) of the Rulebook on the Closer Content of the Preliminary Flood Risk 
Assessment and the Flood Risk Management Plan ("OG", No. 069/15 of 14.12.2015).  
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6.4 APSFR02_DRB_ Ibarac01 

The location of APSFR02_DRB_Ibarac01 in Danube River Basin is shown in Figure 6.5. 
 

Figure 6.5. Location of APSFR02_DRB_Ibarac01 
 

 
 

The APSFR is determined by the historical floods.  Hydrological data are not available for this 
zone. The river Ibarac is a tributary of the river Ibar, into which it flows in the town of Rožaje. 
The watercourse Ibarac in its lower course, in the length of about 1500 meters, can cause 
extensive damage to buildings and local infrastructure during flood events, which is due to 
the narrow and shallow riverbed, pronounced slope of the terrain, as well as torrential 
character, and unplanned buildings in the settlement of Ibarac.  

The APSFR is distinguished as follows: 
 
Catchment Area: Ibar; River Tributary: Ibarac 
 

Flood Hazard 

Flood Source Fluvial (A11) 

Flood Mechanism Natural Exceedance: Flooding of land by waters exceeding the capacity of 
their carrying channel or the level of adjacent lands (A21). 
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Flood Hazard 

Flood Characteristics ▪ Torrential flood: A flood that appears and disappears fairly quickly, 
with little or no warning, usually as a result of intense rainfall over a 
relatively small area (A31). 

▪ Medium-Rapid Flood: The onset of flooding that occurs more slowly 
than a sudden flood (A34). 

Affected regions Municipality of Rožaje 

Towns/Settlements Rožaje-Ibarac 

 
Flood Risk 

Human Health Human Health: Adverse consequences to human health, either as 
immediate or consequential impacts, such as might arise from pollution 
or interruption of services related to water supply and treatment and 
would include fatalities (B11). 

Environment N/A 

Cultural Heritage N/A 

Economic Activity ▪ Property: Adverse consequences to property, which could include 
homes (B41).  

▪ Infrastructure: Adverse consequences to infrastructural assets such as 
utilities, power generation, transport, storage, and communication 
(B42). 

▪ Economic Activity: Adverse consequences to sectors of economic 
activity, such as manufacturing, construction, retail, services, and 
other sources of employment. (B44). 

 

Flood risk and flood hazard maps at a scale of 1:5,000 have been prepared according to 
Table 6.7 below and are available for download (via Google Drive).  
 

Table 6.7.  Flood hazard maps and flood risk maps prepared for APSFR02_DRB_Ibarac01 
 

Return Period Orthophoto OpenStreet Topographic 

Flood Hazard Maps  

Flood Extent 

HQ10, 100 and 500 Combined Download  Download  Download  

Inundation Depth 

HQ10 Download  Download  Download  

HQ100 Download  Download  Download  

HQ500 Download  Download  Download  

Flood Risk Maps  

HQ10 Download  Download  Download 

HQ100 Download  Download  Download  

HQ500 Download  Download  Download  

 

Figures 6.6 to 6.8 below provide examples of the flood hazard and flood risk maps for 
APSFR02_DRB_Ibarac01, which includes the combined flood extent at HQ10, HQ100 and 
HQ500 shown in Figure 6.6 together with inundations based on the HQ500 (Figure 6.7). The 
flood risk map for HQ500 is shown in Figure 6.8.  

A summary of all potential risks are shown in Table 6.8. 

https://drive.google.com/file/d/1LJokYCXtDARWtuLhkN8EmuRDdz1-aV9T/view?usp=share_link
https://drive.google.com/file/d/1c359lBTO2p1Tw6UtR1FYtMc0jGUdT8gb/view?usp=share_link
https://drive.google.com/file/d/1khkpcJKzoCGVudR7fYFjXTEnyiFRz6C-/view?usp=share_link
https://drive.google.com/file/d/1AJjCfpHk0hm-ClO4lgrQTsZedtd8nI1-/view?usp=share_link
https://drive.google.com/file/d/1gWa60B7LMkC2NYKZMMM6A-umO7NzeS9a/view?usp=share_link
https://drive.google.com/file/d/107ZWBsrp-kuRO-HGN5yxg_xiiNm4nR3m/view?usp=share_link
https://drive.google.com/file/d/1shnhNOLs1getaGEiDzYGV-U3LPRxpBCn/view?usp=share_link
https://drive.google.com/file/d/16-S3pnMAeXJVEZxYQTPgxSC9YLkxqIuZ/view?usp=share_link
https://drive.google.com/file/d/1UKHsxXhUe2AOYivKiE8Wyl-GCE5KqhQT/view?usp=share_link
https://drive.google.com/file/d/1cibRI69IYFYddnEitQbRUtqcdTNYV68K/view?usp=share_link
https://drive.google.com/file/d/1RdS7GHQ-UVfyub633QVTy5nTDoEvBd1L/view?usp=share_link
https://drive.google.com/file/d/1Q8rSLhRURCAlWIuYqhDs41XvYVQbjjXD/view?usp=share_link
https://drive.google.com/file/d/1tsTNb85LCgo_acb1XC9BMRj_UdNYNu2W/view?usp=share_link
https://drive.google.com/file/d/1v7cCB-BFQfrK8N_4OPSflvKssHF5sxe5/view?usp=share_link
https://drive.google.com/file/d/1O5113f9ExMDBAlaey7Y9KbXR10GQ1pq-/view?usp=share_link
https://drive.google.com/file/d/1bmFKpWIYgbO4615bIOPXQZ9ItDPCoWtn/view?usp=share_link
https://drive.google.com/file/d/1998ppYRDvWQAMdAQRX6ZvKegAcltBJ-n/view?usp=share_link
https://drive.google.com/file/d/1HKFkj-4yH_eIMylqFoC1fk4eM81sr9-4/view?usp=share_link
https://drive.google.com/file/d/1NQ5XUclMBY34jt8lvATPdfBll-Pw6oBy/view?usp=share_link
https://drive.google.com/file/d/1nxSjU77KnkVmgD7JVKIsl8id2ZvivCiO/view?usp=share_link
https://drive.google.com/file/d/1eW9AawVCG50trVVVg-lo999OhIvlHvUj/view?usp=share_link
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Figure 6.6. Flood Extent for APSFR02_DRB_Ibarac01 
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Figure 6.7. Inundation Depth (HQ500) for APSFR02_DRB_Ibarac01 
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Figure 6.8. Flood Risk (HQ500) for APSFR02_DRB_Ibarac01 
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Table 6.8. Summary of flood risk in APSFR02_DRB_Ibarac01 
 

 

Sub-Basin 

 

River/Tributary 

 

Admin.
Region  

Settlements/ 
villages at risk 

Flood 
Return 
Period 

Area  at 
risk (ha) 

No. of 
inhabitants 

at risk 

No. of 
dwellings at 

risk 

No of 
commercial 
businesses 

at risk 

No. of 
cultural 

objects at 
risk 

Ibar Ibarac Rožaje Rožaje-Ibarac 

HQ10 0.96 30 27 0 0 

HQ100 2.45 81 57 1 0 

HQ500 3.98 143 72 1 0 

Source (S), Mechanism (M) and Characterization (C) of flood according to EU guidelines: S - A11; M - A21; C - A31, A34 

Description of Damage: The river Ibarac in the length of about 1500 meters overflows on both banks and causes damage in the settlement of Ibarac on residential 
and auxiliary facilities, local road, sewage, and PTT infrastructure and on agricultural land. 

Possibility of future significant 
damage51: 

Urbanization52: No Declaring the area protected: No Other Reasons: No 

Risk assessment / Significance of potential risks53: 

A) Human health, economic values B1) Water polluting substances / 
sites 

B2) Protected areas C) Risk for cultural heritage sites 

No. of houses  Contaminated sites  Nature Protected areas  UNESCO heritage sites  

Settlement area   Locations of substances  Drinking Water supply areas  Other cultural heritage sites  

Industrial objects  IED / PRTR-location  Bathing waters   

Industrial area    

                                                 
51 In accordance with Article 3 (3) of the Rulebook on the Closer Content of the Preliminary Flood Risk Assessment and the Flood Risk Management Plan (OG", No. 069/15). 
52 Determination if significant adverse impacts would occur in the future due to urban development. 
53 According to threshold of significance criteria detailed in Section 5 (Table 5.4). The red colour indicates a value equal to or above the threshold criteria, while green 
indicates a value below the threshold criteria. Risk assessment is in accordance with Article 3 (2) of the Rulebook on the Closer Content of the Preliminary Flood Risk 
Assessment and the Flood Risk Management Plan ("OG", No. 069/15 of 14.12.2015).  
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6.5 APSFR03_DRB_Lovnička rijeka01 

The location of APSFR03_DRB_Lovnička rijeka01 in the Danube River Basin is shown in Figure 
6.9. 

Figure 6.9. Location of APSFR03_DRB_Lovnička rijeka01 
 

 

The APSFR for the Ibarac01 is determined based on historical flooding. Hydrological data are 
not available for this zone. The Lovnička river causes damage in its middle and lower course 
during flood events, up to its confluence with the Ibar.  

The APSFR is distinguished as follows:  

Catchment Area: Ibar; River Tributary: Lovnička 
 
Flood Hazard 

Flood Source Fluvial (A11) 

Flood Mechanism Natural Exceedance: Flooding of land by waters exceeding the 
capacity of their carrying channel or the level of adjacent lands 
(A21). 

Flood Characteristics ▪ Torrential flood: A flood that appears and disappears fairly 
quickly, with little or no warning, usually as a result of 
intense rainfall over a relatively small area (A31). 

▪ Medium-Rapid Flood: The onset of flooding that occurs 
more slowly than a sudden flood (A34). 

Affected regions Municipality of Rožaje 

Towns/Settlements Hurije, Donja Lovnica 
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Flood Risk 

Human Health Human Health: Adverse consequences to human health, either 
as immediate or consequential impacts, such as might arise 
from pollution or interruption of services related to water 
supply and treatment and would include fatalities (B11). 

Environment N/A 

Cultural Heritage Cultural Assets: Adverse consequences to cultural heritage, 
which could include archaeological sites / monuments, 
architectural sites, museums, spiritual sites and buildings (B31). 

Economic Activity ▪ Property: Adverse consequences to property, which could 
include homes (B41).  

▪ Infrastructure: Adverse consequences to infrastructural 
assets such as utilities, power generation, transport, 
storage, and communication (B42). 

▪ Rural Land Use: Adverse consequences to uses of the land, 
such as agricultural activity (livestock, arable and 
horticulture), forestry, mineral extraction, and fishing (B43). 

▪ Economic Activity: Adverse consequences to sectors of 
economic activity, such as manufacturing, construction, 
retail, services, and other sources of employment. (B44). 

 

Flood risk and flood hazard maps at a scale of 1:5,000 have been prepared according to 
Table 6.9 below and are available for download (via Google Drive).  
 
Table 6.9.  Flood hazard maps and flood risk maps prepared for APSFR03_DRB_Lovnička 
rijeka01 
 

Return Period Orthophoto OpenStreet Topographic 

Flood Hazard Maps  

Flood Extent 

HQ10, 100 and 500 
Combined 

Download Download Download 

Inundation Depth 

HQ10 Download  Download  Download  

HQ100 Download  Download  Download  

HQ500 Download  Download  Download  

Flood Risk Maps  

HQ10 Download  Download  Download 

HQ100 Download  Download  Download  

HQ500 Download  Download  Download  

 

Figures 6.10 to 6.12 below provide examples of the flood hazard and flood risk maps for 
APSFR03_DRB_Lovnička rijeka01, which includes the combined flood extent at HQ10, HQ100 and 
HQ500 shown in Figure 6.10 together with inundations based on the HQ500 (Figure 6.11). The flood 
risk map for HQ500 is shown in Figure 6.12.   

A summary of all potential risks are shown in Table 6.10. 

 

https://drive.google.com/file/d/1zvq0mNti2m-y75UyZeGxfxGRFHzmDdjR/view?usp=share_link
https://drive.google.com/file/d/1SN4AFFQbAXw_WsfAmh19QCqxivLBfNAf/view?usp=share_link
https://drive.google.com/file/d/1MVlrQp3g-dQTYmSaPrQOGhhzwSedUB9d/view?usp=share_link
https://drive.google.com/file/d/1A678tA_5r72U6B4JIHwggowUysyV-tnb/view?usp=share_link
https://drive.google.com/file/d/1eF4PG7dGvwEMAHSVoj6iuoFZz6fsVLF8/view?usp=share_link
https://drive.google.com/file/d/1SGjWCbe23gyBt9EioVETMtjQWu7uPAZY/view?usp=share_link
https://drive.google.com/file/d/1nWpQIyPhpGBEBdYO23vIHbp_XfuFrZ6t/view?usp=share_link
https://drive.google.com/file/d/19ysXe9ExNCRyNfVOrOAX7_1qSsT032KU/view?usp=share_link
https://drive.google.com/file/d/1xf1LzFdy74hVLo8vD1bFFx7PbpL1aF0p/view?usp=share_link
https://drive.google.com/file/d/1pjGH6XcgsGwbefqC_6zUKtwk8OXZ8U0N/view?usp=share_link
https://drive.google.com/file/d/1utnHA82qtn8OZaQebypDdEiqQmeob0rI/view?usp=share_link
https://drive.google.com/file/d/1K1VthOKulkbhIxXIMZLnRnBXftgCTlqK/view?usp=share_link
https://drive.google.com/file/d/1hJtotM9-f2f9qLt38uoTxt8DYLE-lYbH/view?usp=share_link
https://drive.google.com/file/d/1tCs6CLoA6w2XzjNMU-NrC7x2B6Q_tYbu/view?usp=share_link
https://drive.google.com/file/d/191dA6HIX-00Zmmx5jxdmh4nXHzX6Ux74/view?usp=share_link
https://drive.google.com/file/d/11lHzhDwjpq3jXxd7TcE92-9AZVwE3db8/view?usp=share_link
https://drive.google.com/file/d/1-HPCMpiltFq-4stmkNzo3QIXqgGM1hHz/view?usp=share_link
https://drive.google.com/file/d/1ejCa-FE_SsSsWxo6dH_gDYm9pA_lZZws/view?usp=share_link
https://drive.google.com/file/d/1R44NXmIaYaHRo8QgYk4jJKi4wPpS1ZHT/view?usp=share_link
https://drive.google.com/file/d/1z9cgp4dgu4iB64ZUDyW-wFpVczT9Y8cJ/view?usp=share_link
https://drive.google.com/file/d/1nAhHPI2qYPKxD-FYGpFe3nsX1__2Tpqo/view?usp=share_link
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Figure 6.10. Flood Extent for APSFR03_DRB_Lovnička rijeka01 
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Figure 6.11. Inundation Depth (HQ500) for APSFR03_DRB_Lovnička rijeka01 
 

 
 

Figure 6.12. Flood Risk (HQ500) for APSFR03_DRB_Lovnička rijeka01 



 

 FRMP for the Danube River Basin (Draft Final Report) |  118 

 

 
 

 

Table 6.10. Summary of flood risk in APSFR03_DRB_Lovnička rijeka01 
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Sub-Basin 

 

River/Tributary 

 

Admin.
Region  

Settlements/ 
villages at risk 

Flood 
Return 
Period 

Area  at 
risk (ha) 

No. of 
inhabitants 

at risk 

No. of 
buildings at 

risk 

No of 
commercial 
businesses 

at risk 

No. of 
cultural 

objects at 
risk 

Ibar Lovnička Rožaje Hurije, Donja Lovnica 

HQ10 4.57 89 68 0 0 

HQ100 7.96 168 106 2 1 

HQ500 10.87 230 134 2 1 

Source (S), Mechanism (M) and Characterization (C) of flood according to EU guidelines: S - A11; M - A21; C - A31, A34 

Description of historical damage: In the settlement of Hurije, Lovnička rijeka the biggest problems to the population were caused by flooding residential and auxiliary 
facilities, private plants for primary wood processing, road infrastructure, agricultural land. In the settlement of Donja Lovnica, the river flooded agricultural land, 
individual residential and auxiliary facilities, a plant for the production of concrete elements, a village mosque and road infrastructure. 

Possibility of future significant 
damage54: 

Urbanization55: No Declaring the area protected: No Other Reasons: No 

Risk assessment / Significance of potential risks56: 

A) Human health, economic values B1) Water polluting substances / 
sites 

B2) Protected areas C) Risk for cultural heritage sites 

No. of houses  Contaminated sites  Nature Protected areas  UNESCO heritage sites  

Settlement area   Locations of substances  Drinking Water supply areas  Other cultural heritage sites  

Industrial objects  IED / PRTR-location  Bathing waters   

Industrial area    

                                                 
54 In accordance with Article 3 (3) of the Rulebook on the Closer Content of the Preliminary Flood Risk Assessment and the Flood Risk Management Plan (OG", No. 069/15). 
55 Determination if significant adverse impacts would occur in the future due to urban development. 
56 According to threshold of significance criteria detailed in Section 5 (Table 5.4). The red colour indicates a value equal to or above the threshold criteria, while green 
indicates a value below the threshold criteria. Risk assessment is in accordance with Article 3 (2) of the Rulebook on the Closer Content of the Preliminary Flood Risk 
Assessment and the Flood Risk Management Plan ("OG", No. 069/15 of 14.12.2015).  
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6.6 APSFR04_DRB_Županica01 

The location of APSFR04_DRB_Županica01 in the Danube River Basin is shown in Figure 6.13. 
 

Figure 6.13. Location of APSFR04_DRB_Županica01 

 

This area is determined by the historical floods. Hydrological data are not available for this 
zone.  The APSFR is distinguished as follows:  

Catchment Area: Ibar; River Tributary: Županica 
 

Flood Hazard 

Flood Source Fluvial (A11) 

Flood Mechanism Natural Exceedance: Flooding of land by waters exceeding the 
capacity of their carrying channel or the level of adjacent lands 
(A21). 

Flood Characteristics ▪ Torrential flood: A flood that appears and disappears fairly 
quickly, with little or no warning, usually as a result of intense 
rainfall over a relatively small area (A31). 

▪ Medium-Rapid Flood: The onset of flooding that occurs more 
slowly than a sudden flood (A34). 

Affected regions Municipality of Rožaje 

Towns/Settlements Kalače, Skarepača, Koljeno, Rasadnik 
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Flood Risk 

Human Health ▪ Human Health: Adverse consequences to human health, either 
as immediate or consequential impacts, such as might arise 
from pollution or interruption of services related to water 
supply and treatment and would include fatalities (B11). 

▪ Community: Adverse consequences to the community, such as 
detrimental impacts on local governance and public 
administration, emergency response, education, health, and 
social work facilities such as hospitals (B12). 

Environment N/A 

Cultural Heritage N/A 

Economic Activity ▪ Property: Adverse consequences to property, which could 
include homes (B41).  

▪ Infrastructure: Adverse consequences to infrastructural assets 
such as utilities, power generation, transport, storage, and 
communication (B42). 

▪ Rural Land Use: Adverse consequences to uses of the land, 
such as agricultural activity (livestock, arable and horticulture), 
forestry, mineral extraction, and fishing (B43). 

▪ Economic Activity: Adverse consequences to sectors of 
economic activity, such as manufacturing, construction, retail, 
services, and other sources of employment. (B44). 

 
Flood risk and flood hazard maps at a scale of 1:5,000 have been prepared according to 
Table 6.11 below and are available for download (via Google Drive).  
 
Table 6.11. Flood hazard maps and flood risk maps prepared for 
APSFR04_DRB_Županica01 
 

Return Period Orthophoto OpenStreet Topographic 

Flood Hazard Maps  

Flood Extent 

HQ10, 100 and 500 
Combined 

Download Download Download 

Inundation Depth 

HQ10 Download Download Download 

HQ100 Download Download Download 

HQ500 Download Download Download 

Flood Risk Maps 

HQ10 Download Download Download 

HQ100 Download Download Download 

HQ500 Download Download Download 

 
Figures 6.14 to 6.16 below provide examples of the flood hazard and flood risk maps for 
APSFR04_DRB_Županica01, which includes the combined flood extent at HQ10, HQ100 and 
HQ500 shown in Figure 6.14 together with inundations based on the HQ500 (Figure 6.15). 
The flood risk map for HQ500 is shown in Figure 6.16.   

A summary of all potential risks are shown in Table 6.12 

https://drive.google.com/file/d/1o6h_o6YAD6Nr74srLBBuAW4saXIiDc88/view?usp=share_link
https://drive.google.com/file/d/1oYhjSrviIAYcVcD3T_9JmYJ1eRwbZGKv/view?usp=share_link
https://drive.google.com/file/d/1czQghPaKMenzW55P9aoNlScQgMMBCFG5/view?usp=share_link
https://drive.google.com/file/d/1uYo8eAqR-Zgo5Yzcw1_C_geTcDf_RYuQ/view?usp=share_link
https://drive.google.com/file/d/16klKd21w2_ea-3T9BrTXtxAT_bsxNWBb/view?usp=share_link
https://drive.google.com/file/d/1hUQcH8z7S8jQaVzhxD0ZWdLbu01Cd7Rz/view?usp=share_link
https://drive.google.com/file/d/1P2udMb0UntAJ8O7VvmndZXlfRGLVieV-/view?usp=share_link
https://drive.google.com/file/d/13QZBa--LfX_mvYwsVsm7NxVc0O4Ocbrm/view?usp=share_link
https://drive.google.com/file/d/1wgo_TkYuq9lk7i7XvagqdvISZ5d_Olqh/view?usp=share_link
https://drive.google.com/file/d/1vwSakARA0ajKD9aQQ7pdWsrPjexsokkq/view?usp=share_link
https://drive.google.com/file/d/1gdSp5TcQesSuUnpw_y07A4prWQJTz243/view?usp=share_link
https://drive.google.com/file/d/1o6h_o6YAD6Nr74srLBBuAW4saXIiDc88/view?usp=share_link
https://drive.google.com/file/d/1idoIVXI-Bu1Cfa1oukhJvS5-kPGk1XT7/view?usp=share_link
https://drive.google.com/file/d/1v-qMMVpfH7sLFxvEmGtbmKkOkCCER09n/view?usp=share_link
https://drive.google.com/file/d/1NbaDgYro2Y8HS3w19j5Ah30ZQE27U7Zo/view?usp=share_link
https://drive.google.com/file/d/1_H-U56nC3QC9YWS5X17eZZfS6SdczV79/view?usp=share_link
https://drive.google.com/file/d/1JP2d6JZK9jXNtFfh7vmA0uUF9wi5PTqV/view?usp=share_link
https://drive.google.com/file/d/1YlN6WQ2y2ZxTAyiMg5-hdOr3XQmyscX7/view?usp=share_link
https://drive.google.com/file/d/13iblCTgQrDSphmhs669aj3r4aPL57Eu0/view?usp=share_link
https://drive.google.com/file/d/1TDjA4vA5CUtRhYduBCYdV4HpeGTl62ao/view?usp=share_link
https://drive.google.com/file/d/1VL9WNBa0w0mxTRLyyB4ueUku_tnAhQQ0/view?usp=share_link
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Figure 6.14. Flood Extent for APSFR04_DRB_Županica01 
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Figure 6.15. Inundation Depth (HQ500) for APSFR04_DRB_Županica01 
 

 
 

 

Figure 6.16. Flood Risk (HQ500) for APSFR04_DRB_Županica01 
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Table 6.12. Summary of flood risk in APSFR04_DRB_Županica01 
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Sub-Basin 

 

River/Tributary 

 

Admin.
Region  

Settlements/ 
villages at risk 

Flood 
Return 
Period 

Area  at 
risk (ha) 

No. of 
inhabitants 

at risk 

No. of 
buildings at 

risk 

No of 
commercial 
businesses 

at risk 

No. of 
cultural 

objects at 
risk 

ibar Županica Rožaje 
Kalače, Skarepača, Koljeno, 

Rasadnik 

HQ10 32.04 38 25 1 0 

HQ100 59.14 81 56 3 0 

HQ500 63.53 95 59 3 0 

Source (S), Mechanism (M) and Characterization (C) of flood according to EU guidelines: S - A11; M - A21; C - A31, A34 

Description of historical damage: The Županica River, in its length of about 6 km, threatens individual residential buildings, agricultural areas, wood processing plants, 
local road infrastructure and the underground PTT network by overflowing from the riverbed.  

Possibility of future significant 
damage57: 

Urbanization58: No Declaring the area protected: No Other Reasons: No 

Risk assessment / Significance of potential risks59: 

A) Human health, economic values B1) Water polluting substances / 
sites 

B2) Protected areas C) Risk for cultural heritage sites 

No. of houses  Contaminated sites  Nature Protected areas  UNESCO heritage sites  

Settlement area   Locations of substances  Drinking Water supply areas  Other cultural heritage sites  

Industrial objects  IED / PRTR-location  Bathing waters   

Industrial area    

 

 

                                                 
57 In accordance with Article 3 (3) of the Rulebook on the Closer Content of the Preliminary Flood Risk Assessment and the Flood Risk Management Plan (OG", No. 069/15). 
58 Determination if significant adverse impacts would occur in the future due to urban development. 
59 According to threshold of significance criteria detailed in Section 5 (Table 5.4). The red colour indicates a value equal to or above the threshold criteria, while green 
indicates a value below the threshold criteria. Risk assessment is in accordance with Article 3 (2) of the Rulebook on the Closer Content of the Preliminary Flood Risk 
Assessment and the Flood Risk Management Plan ("OG", No. 069/15 of 14.12.2015).  
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6.7 APSFR05_DRB_Grnčar01 

The location of APSFR05_DRB_Grnčar01 in the Danube River Basin is shown in Figure 6.17. 
 

Figure 6.17. Location of APSFR05_DRB_Grnčar01 

 
This area is determined by the historical floods. The zones covered by the historical flood 
and the hydrological data coincide. From 1968 to 2003, 7 flood episodes were recorded 
(based on hydrological data), practically every five years.  

The APSFR is distinguished as follows:  

Catchment Area: Lim; River Tributary: Grnčar 
 

Flood Hazard 

Flood Source Fluvial (A11), Pluvial (A12). 

Flood Mechanism Natural Exceedance: Flooding of land by waters exceeding the 
capacity of their carrying channel or the level of adjacent lands 
(A21). 

Flood Characteristics Medium-Rapid Flood: The onset of flooding that occurs more 
slowly than a sudden flood (A34). 

Affected regions Municipality of Gusinje 

Towns/Settlements Grnčar, Gusinje, Dolja, Dosuđe 
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Flood Risk 

Human Health Human Health: Adverse consequences to human health, either as 
immediate or consequential impacts, such as might arise from 
pollution or interruption of services related to water supply and 
treatment and would include fatalities (B11). 

Environment N/A 

Cultural Heritage N/A 

Economic Activity Property: Adverse consequences to property, which could include 
homes (B41). 

 
Flood risk and flood hazard maps at a scale of 1:5,000 have been prepared according to 
Table 6.13 below and are available for download (via Google Drive).  
 
Table 6.13. Flood hazard maps and flood risk maps prepared for APSFR05_DRB_Grnčar01 
 

Return Period Orthophoto OpenStreet Topographic 

Flood Hazard Maps  

Flood Extent 

HQ10, 100 and 500 
Combined 

Download Download Download 

Inundation Depth 

HQ10 Download Download Download 

HQ100 Download Download Download 

HQ500 Download Download Download 

Flood Risk Maps  

HQ10 Download Download Download 

HQ100 Download Download Download 

HQ500 Download Download Download 

 
Figures 6.18 to 6.20 below provide examples of the flood hazard and flood risk maps for 
APSFR05_DRB_Grnčar01, which includes the combined flood extent at HQ10, HQ100 and 
HQ500 shown in Figure 6.18 together with inundations based on the HQ500 (Figure 6.19). 
The flood risk map for HQ500 is shown in Figure 6.20.   

A summary of all potential risks are shown in Table 6.14. 
 

https://drive.google.com/file/d/1CjQ7-CnZZSk3aFm4pHItRbxTrBTInoX1/view?usp=share_link
https://drive.google.com/file/d/1p0zzMKf4mLioRHnEnXQvMauroKFe5Sfk/view?usp=share_link
https://drive.google.com/file/d/1zrxsNThdSQvgqHs1mggmyrUFUWR0I6zZ/view?usp=share_link
https://drive.google.com/file/d/1E9SmGg2F4F23viYA0IDXgOuYK_Clypa1/view?usp=share_link
https://drive.google.com/file/d/1RpMwJ4S8ScDOsXg1jvu8GQADClDIHyNW/view?usp=share_link
https://drive.google.com/file/d/1qeg9jUXspEerXRbc88X_wvfOpzRddkpY/view?usp=share_link
https://drive.google.com/file/d/130Gj6LZrtTMMZ48_3G0hGCMOVDnJPnSn/view?usp=share_link
https://drive.google.com/file/d/1FFrfN8kMAbAKfqQCgRI4RqXBCVB_3MVl/view?usp=share_link
https://drive.google.com/file/d/1Utu5hH-dnMBmYmVRhiaPKynh_QrULdzR/view?usp=share_link
https://drive.google.com/file/d/1cJ4zNBbmM2vfO1PwXX2_r8E05bqT8L1V/view?usp=share_link
https://drive.google.com/file/d/1KFI3A6IF1oD9btDw0-Woz-RqOL_coy14/view?usp=share_link
https://drive.google.com/file/d/1Uoia5yCxpKzc-kCzb0tiJLFviM8beppm/view?usp=share_link
https://drive.google.com/file/d/1AezLkkAsDwawfQJNbWTB9Z9kf0o9kxov/view?usp=share_link
https://drive.google.com/file/d/1hMDGkM5DBd8WRofNVzMa9walP6_Mm0Sz/view?usp=share_link
https://drive.google.com/file/d/1_1cfAKfh6QVPBSJlLjfW56Gwq1C7tFb1/view?usp=share_link
https://drive.google.com/file/d/1bPuYPWMPZ1MqM6SLdeiaisLbaQWGmbop/view?usp=share_link
https://drive.google.com/file/d/1TGHL4K4o_Z5PtyrJYj7fRxSeuYvW1mWE/view?usp=share_link
https://drive.google.com/file/d/1syrlzqiNonrDIzP9RiuEJCy3K1m4PjLe/view?usp=share_link
https://drive.google.com/file/d/1B2rnx9bhhF2Xg-bpaLmOBvLuDdo_2OKO/view?usp=share_link
https://drive.google.com/file/d/1KxXVBFIUS9pirnDJdrnmm2bw42t3axCs/view?usp=share_link
https://drive.google.com/file/d/10rgxOUKuYliNaeZ0DcUVBWtkPCD7CjoC/view?usp=share_link
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Figure 6.18. Flood Extent for APSFR05_DRB_Grnčar01 
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Figure 6.19. Inundation Depth (HQ500) for APSFR05_DRB_Grnčar01 
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Figure 6.20. Flood Risk (HQ500) for APSFR05_DRB_Grnčar01 
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Table 6.14. Summary of flood risk in APSFR05_DRB_Grnčar01 

 

 

Sub-Basin 

 

River/Tributary 

 

Admin.
Region  

Settlements/ 
villages at risk 

Flood 
Return 
Period 

Area  at 
risk (ha) 

No. of 
inhabitants 

at risk 

No. of 
buildings at 

risk 

No of 
commercial 
businesses 

at risk 

No. of 
cultural 

objects at 
risk 

Lim Grnčar Gusinje Grnčar, Gusinje, Dolja, Dosuđe 

HQ10 56.60 150 63 0 0 

HQ100 107.17 289 128 1 0 

HQ500 123.13 318 175 1 0 

Source (S), Mechanism (M) and Characterization (C) of flood according to EU guidelines: S - A11, A12; M - A21; C - A34 

Description of historical damage: The Rivers Grnčar, Vruja and Dolja in the town of Gusinje endanger the town centre and the refugee settlement of Vruja (80 
residential buildings.The village of Grnčar - the river Grnčar floods the left and right banks and endangers 40 residential buildings. The village of Dosuđe  - the river 
Grnčar endangers 15 residential buildings. The village of Dolja - the river Dolja endangers 10 residencies. 

Possibility of future significant 
damage60: 

Urbanization61: No Declaring the area protected: No Other Reasons: No 

Risk assessment / Significance of potential risks62: 

A) Human health, economic values B1) Water polluting substances / 
sites 

B2) Protected areas C) Risk for cultural heritage sites 

No. of houses  Contaminated sites  Nature Protected areas  UNESCO heritage sites  

Settlement area   Locations of substances  Drinking Water supply areas  Other cultural heritage sites  

Industrial objects  IED / PRTR-location  Bathing waters   

Industrial area    

                                                 
60 In accordance with Article 3 (3) of the Rulebook on the Closer Content of the Preliminary Flood Risk Assessment and the Flood Risk Management Plan (OG", No. 069/15). 
61 Determination if significant adverse impacts would occur in the future due to urban development. 
62 According to threshold of significance criteria detailed in Section 5 (Table 5.4).. The red colour indicates a value equal to or above the threshold criteria, while green 
indicates a value below the threshold criteria. Risk assessment is in accordance with Article 3 (2) of the Rulebook on the Closer Content of the Preliminary Flood Risk 
Assessment and the Flood Risk Management Plan ("OG", No. 069/15 of 14.12.2015).  
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6.8 APSFR06_DRB_Vruja01 

The location of APSFR06_DRB_Vruja01 in the Danube River Basin is shown in Figure 6.21. 
 

Figure 6.21. Location of APSFR06_DRB_Vruja01 

 

This area is determined by the historical floods. The zones covered by the historical flood 
and the hydrological data coincide. From 1968 to 2003, 7 flood episodes were recorded 
(based on hydrological data), practically every five years.  

The APSFR is distinguished as follows:  

Catchment Area: Lim; River Tributary: Vruja 
 

Flood Hazard 

Flood Source Fluvial (A11) 

Flood Mechanism Natural Exceedance: Flooding of land by waters exceeding the 
capacity of their carrying channel or the level of adjacent lands 
(A21). 

Flood Characteristics Medium-Rapid Flood: The onset of flooding that occurs more 
slowly than a sudden flood (A34). 

Affected regions Municipality of Gusinje 

Towns/Settlements Gusinje: Koljenovići, Kruševo and Vusanje 
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Flood Risk 

Human Health Human Health: Adverse consequences to human health, either as 
immediate or consequential impacts, such as might arise from 
pollution or interruption of services related to water supply and 
treatment and would include fatalities (B11). 

Environment N/A 

Cultural Heritage N/A 

Economic Activity Property: Adverse consequences to property, which could include 
homes (B41).  

 
Flood risk and flood hazard maps at a scale of 1:5,000 have been prepared according to 
Table 6.15 below and are available for download (via Google Drive).  
 
Table 6.15. Flood hazard maps and flood risk maps prepared for APSFR06_DRB_Vruja01 
 

Return Period Orthophoto OpenStreet Topographic 

Flood Hazard Maps  

Flood Extent 

HQ10, 100 and 500 Combined Download  Download  Download  

Inundation Depth 

HQ10 Download  Download  Download  

HQ100 Download  Download  Download  

HQ500 Download  Download  Download  

Flood Risk Maps  

HQ10 Download  Download  Download 

HQ100 Download  Download  Download  

HQ500 Download  Download  Download  

 

Figures 6.22 to 6.24 below provide examples of the flood hazard and flood risk maps for 
APSFR06_DRB_Vruja01, which includes the combined flood extent at HQ10, HQ100 and 
HQ500 shown in Figure 6.22 together with inundations based on the HQ500 (Figure 6.23). 
The flood risk map for HQ500 is shown in Figure 6.24.  

A summary of all potential risks are shown in Table 6.16. 

 
 

 
  

https://drive.google.com/file/d/1Da7lM1hXO7Tz_nQjBiBMm1CQeMQS-Yzp/view?usp=share_link
https://drive.google.com/file/d/1HiohJgeuHokwl8eMq8K1l0EQDGGaU4Wd/view?usp=share_link
https://drive.google.com/file/d/1R_MWUJchHMxvdGUKtOAEko9XKhBpSn9P/view?usp=share_link
https://drive.google.com/file/d/1-yI_XMSa356F3rSNkN14tfS2e7h3Nv6J/view?usp=share_link
https://drive.google.com/file/d/1jXtqTB650eW1C4t4q62rf78ohQjHE3n2/view?usp=share_link
https://drive.google.com/file/d/1mNW01nj6gxZqHBoQmZ1L9PwJ2oX8hpEK/view?usp=share_link
https://drive.google.com/file/d/199F5d3wAUJ4LiHdGLn_kDG1NJBhFwE3R/view?usp=share_link
https://drive.google.com/file/d/1k01wWooxfqtzG1P2AgP39Yl82gyai2y-/view?usp=share_link
https://drive.google.com/file/d/1DxvIW8bwNlxSeaDpbOJwHLzK_lC9Mqmr/view?usp=share_link
https://drive.google.com/file/d/1wGXSdeoaqbDz2wK8gC2zG4kkKtcPTwPd/view?usp=share_link
https://drive.google.com/file/d/1tFTvccE3Bmtpp9p-POCLpNrbzNA5UyOO/view?usp=share_link
https://drive.google.com/file/d/1wv2eDwtOnz6022pZucBahzU8Amm1EkGv/view?usp=share_link
https://drive.google.com/file/d/16D1bNFg2dpzaUOeiLxSNqfAVYdIslOj4/view?usp=share_link
https://drive.google.com/file/d/1MNTVYKoACVcDDrwM2UZpQoWKcpkSoioH/view?usp=share_link
https://drive.google.com/file/d/1PYUH931_07hXh1KzWdkraDJchM8GH74G/view?usp=share_link
https://drive.google.com/file/d/10E7IMF0Ijs1Ouong1e5kusXO97uFbMzc/view?usp=share_link
https://drive.google.com/file/d/17MTx5flzksBX9EdbkWH_5eELDqqex5YK/view?usp=share_link
https://drive.google.com/file/d/15nh1XfnjFsolYgzlW93cCK-UKAKWywxc/view?usp=share_link
https://drive.google.com/file/d/1NlU0RHTGx9rxlRCcm__sl-2WtFCK0qZJ/view?usp=share_link
https://drive.google.com/file/d/1hVXX3oxBHO6VR1vNhys56s82B5INsVXi/view?usp=share_link
https://drive.google.com/file/d/1acaTGnFFObCrks_whb_QTxI5Pvu4C8Tt/view?usp=share_link
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Figure 6.22. Flood Extent for APSFR06_DRB_Vruja01 
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Figure 6.23. Inundation Depth (HQ500) for APSFR06_DRB_Vruja01 
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Figure 6.24. Flood Risk (HQ500) for APSFR06_DRB_Vruja01 
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Table 6.16. Summary of flood risk in APSFR06_DRB_Vruja01 

 

 

Sub-Basin 

 

River/Tributary 

 

Admin.
Region  

Settlements/ 
villages at risk 

Flood 
Return 
Period 

Area  at 
risk (ha) 

No. of 
inhabitants 

at risk 

No. of 
buildings at 

risk 

No of 
commercial 
businesses 

at risk 

No. of 
cultural 

objects at 
risk 

Lim Vruja Gusinje 
Gusinje, Koljenovići, Kruševo 

and Vusanje 

HQ10 39.61 59 43 0 0 

HQ100 42.07 70 45 0 0 

HQ500 43.32 73 47 0 0 

Source (S), Mechanism (M) and Characterization (C) of flood according to EU guidelines: S - A11; M - A21; C - A34 

Description of historical damage: The village of Vusanje - the river Vrulja endangers residential buildings. The villages of Kruševo and Koljenovići - Potoci flows into 
Ljuća Grnčar endangering residential buildings. 

Possibility of future significant 
damage63: 

Urbanization64: No Declaring the area protected: No Other Reasons: No 

Risk assessment / Significance of potential risks65: 

A) Human health, economic values B1) Water polluting substances / 
sites 

B2) Protected areas C) Risk for cultural heritage sites 

No. of houses  Contaminated sites  Nature Protected areas  UNESCO heritage sites  

Settlement area   Locations of substances  Drinking Water supply areas  Other cultural heritage sites  

Industrial objects  IED / PRTR-location  Bathing waters   

Industrial area    

 

                                                 
63 In accordance with Article 3 (3) of the Rulebook on the Closer Content of the Preliminary Flood Risk Assessment and the Flood Risk Management Plan (OG", No. 069/15). 
64 Determination if significant adverse impacts would occur in the future due to urban development. 
65 According to threshold of significance criteria detailed in Section 5 (Table 5.4). The red colour indicates a value equal to or above the threshold criteria, while green 
indicates a value below the threshold criteria. Risk assessment is in accordance with Article 3 (2) of the Rulebook on the Closer Content of the Preliminary Flood Risk 
Assessment and the Flood Risk Management Plan ("OG", No. 069/15 of 14.12.2015).  
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6.9 APSFR07_DRB_Lim01 

The location of APSFR07_DRB_Lim01 in the Danube River Basin is shown in Figure 6.25. 
 

Figure 6.25. Location of APSFR07_DRB_Lim01 
 

 

Hydrological data cover the APSFR, which indicates the potential for flooding events. The 
APSFR is distinguished as follows:  

Catchment Area: Lim; River Tributary: Lim 
 

Flood Hazard 

Flood Source Fluvial (A11), Pluvial (A12). 

Flood Mechanism Natural Exceedance: Flooding of land by waters exceeding the 
capacity of their carrying channel or the level of adjacent lands 
(A21). 

Flood Characteristics Medium-Rapid Flood: The onset of flooding that occurs more 
slowly than a sudden flood (A34). 

Affected regions Municipality of Plav 

Towns/Settlements Plav, Brezojevica, Rambalovi lugovi. 
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Flood Risk 

Human Health Human Health: Adverse consequences to human health, either as 
immediate or consequential impacts, such as might arise from 
pollution or interruption of services related to water supply and 
treatment and would include fatalities (B11). 

Environment N/A 

Cultural Heritage N/A 

Economic Activity Property: Adverse consequences to property, which could include 
homes (B41).  

 
Flood risk and flood hazard maps at a scale of 1:5,000 have been prepared according to 
Table 6.17 below and are available for download (via Google Drive).  
 
Table 6.17. Flood hazard maps and flood risk maps prepared for APSFR07_DRB_Lim01 
 

Return Period Orthophoto OpenStreet Topographic 

Flood Hazard Maps  

Flood Extent 

HQ10, 100 and 500 Combined Download  Download  Download  

Inundation Depth 

HQ10 Download  Download  Download  

HQ100 Download  Download  Download  

HQ500 Download  Download  Download 

Flood Risk Maps  

HQ10 Download  Download  Download 

HQ100 Download  Download  Download  

HQ500 Download  Download  Download  

 
Figures 6.26 to 6.28 below provide examples of the flood hazard and flood risk maps for 
APSFR07_DRB_Lim01, which includes the combined flood extent at HQ10, HQ100 and 
HQ500 shown in Figure 6.266 together with inundations based on the HQ500 (Figure 6.27). 
The flood risk map for HQ500 is shown in Figure 6.28.   

A summary of all potential risks are shown in Table 6.18. 
 
 

 
  

https://drive.google.com/file/d/12eXRVqP5f8gKqfZ3YKxXElC_PXnJxCbI/view?usp=share_link
https://drive.google.com/file/d/1G0cbWU5gadE6qHW0eBQ8oChSL-kjB3pm/view?usp=share_link
https://drive.google.com/file/d/1OITpGo5ClOWFXD_Kb-tvSXZ_vJGCvN_p/view?usp=share_link
https://drive.google.com/file/d/1jxka-g_sTQYrqR-L_LAnEsN_apdELJyR/view?usp=share_link
https://drive.google.com/file/d/1YElpdnX42i-qqN9pB4v4kjT_hxGbHuxk/view?usp=share_link
https://drive.google.com/file/d/1y_ud2Pf4846x4u5bdUUgjahqbvuQojki/view?usp=share_link
https://drive.google.com/file/d/1p9_sJ9YFpfPz_9AQD6hV73dHbd1qG_VG/view?usp=share_link
https://drive.google.com/file/d/1pJ2F6HNe8WxnJhMb-tUU3St9JN8yasb9/view?usp=share_link
https://drive.google.com/file/d/1llN0kSL7jIyLH6ZgJsUfm0JC1gTnjS6p/view?usp=share_link
https://drive.google.com/file/d/1DsRmMrJujDfRZhv8GXkjJCLlgLVeqnXo/view?usp=share_link
https://drive.google.com/file/d/1DNTSaTbS0a7f5lkmClQgsJGiZMD4jMU1/view?usp=share_link
https://drive.google.com/file/d/18e2r9wkS_dVVVukWOaZsOBVOuw0GZ2-z/view?usp=share_link
https://drive.google.com/file/d/17cruJgYuFLN0D707Bm_z19Pe3f7bI4n4/view?usp=share_link
https://drive.google.com/file/d/1YrUHjvxSueFzfFoxdK6NPUD_leB9NJ37/view?usp=share_link
https://drive.google.com/file/d/1QjujViiepobjJ8WaNP7Wu80IleVDTdRJ/view?usp=share_link
https://drive.google.com/file/d/1er1Tkb7gca70ej9wtHcwnoYvP_CUSdeN/view?usp=share_link
https://drive.google.com/file/d/1BUdj0BhqrXsEABYbIpT7xpCNT-QsXLNJ/view?usp=share_link
https://drive.google.com/file/d/1IIGTkri6ohVTUu_IyIPJCmHVwdqeC0BZ/view?usp=share_link
https://drive.google.com/file/d/1pHsURDGLzN-_2GlGidwKTzrnVxRomBnP/view?usp=share_link
https://drive.google.com/file/d/1oZ6ptXZfmqqZDHjX3UjyNdQbeMjGCZne/view?usp=share_link
https://drive.google.com/file/d/1y5W4zw0K-zpwRORxK2U9Z9ro-gdNjKIg/view?usp=share_link
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Figure 6.26. Flood Extent for APSFR07_DRB_Lim01 
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Figure 6.27. Inundation Depth (HQ500) for APSFR07_DRB_Lim01 
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Figure 6.28. Flood Risk (HQ500) for APSFR07_DRB_Lim01 
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Table 6.18. Summary of flood risk in APSFR07_DRB_Lim01 

 

 

Sub-Basin 

 

River/Tributary 

 

Admin.
Region  

Settlements/ 
villages at risk 

Flood 
Return 
Period 

Area  at 
risk (ha) 

No. of 
inhabitants 

at risk 

No. of 
buildings at 

risk 

No of 
commercial 
businesses 

at risk 

No. of 
cultural 

objects at 
risk 

Lim Lim Plav 
Plav, Brezojevica, Rambalovi 

lugovi. 

HQ10 13.29 113 43 0 0 

HQ100 15.32 151 59 0 0 

HQ500 16.72 186 81 0 0 

Source (S), Mechanism (M) and Characterization (C) of flood according to EU guidelines: S - A11, A12; M - A21; C - A34 

Description of Damage: The Lim River caused previous damage to residential buildings in the village of Brezojevica and the settlement "Rambalovi lugovi". 

Possibility of future significant 
damage66: 

Urbanization67: No Declaring the area protected: No Other Reasons: No 

Risk assessment / Significance of potential risks68: 

A) Human health, economic values B1) Water polluting substances / 
sites 

B2) Protected areas C) Risk for cultural heritage sites 

No. of houses  Contaminated sites  Nature Protected areas  UNESCO heritage sites  

Settlement area   Locations of substances  Drinking Water supply areas  Other cultural heritage sites  

Industrial objects  IED / PRTR-location  Bathing waters   

Industrial area    

                                                 
66 In accordance with Article 3 (3) of the Rulebook on the Closer Content of the Preliminary Flood Risk Assessment and the Flood Risk Management Plan (OG", No. 069/15). 
67 Determination if significant adverse impacts would occur in the future due to urban development. 
68 According to threshold of significance criteria detailed in Section 5 (Table 5.4). The red colour indicates a value equal to or above the threshold criteria, while green 
indicates a value below the threshold criteria. Risk assessment is in accordance with Article 3 (2) of the Rulebook on the Closer Content of the Preliminary Flood Risk 
Assessment and the Flood Risk Management Plan ("OG", No. 069/15 of 14.12.2015).  
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6.10 APSFR08_DRB_Lim02 

The location of APSFR08_DRB_Lim02 in the Danube River Basin is shown in Figure 6.29. 
 

Figure 6.29. Location of APSFR08_DRB_Lim02 

 

Hydrological data cover the APSFR, which indicates the potential for flooding events. The 
APSFR is distinguished as follows:  

Catchment Area: Lim; River Tributary: Lim 
 

Flood Hazard 

Flood Source Fluvial (A11), Pluvial (A12). 

Flood Mechanism Natural Exceedance: Flooding of land by waters exceeding the 
capacity of their carrying channel or the level of adjacent lands 
(A21). 

Flood Characteristics Medium-Rapid Flood: The onset of flooding that occurs more 
slowly than a sudden flood (A34). 

Affected regions Municipality of Andrijevica 

Towns/Settlements Andrijevica, Prljanije 
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Flood Risk 

Human Health Human Health: Adverse consequences to human health, either as 
immediate or consequential impacts, such as might arise from 
pollution or interruption of services related to water supply and 
treatment and would include fatalities (B11). 

Environment N/A 

Cultural Heritage N/A 

Economic Activity Property: Adverse consequences to property, which could include 
homes (B41).  

 
Flood risk and flood hazard maps at a scale of 1:5,000 have been prepared according to 
Table 6.19 below and are available for download (via Google Drive).  
 
Table 6.19. Flood hazard maps and flood risk maps prepared for APSFR08_DRB_Lim02 
 

Return Period Orthophoto OpenStreet Topographic 

Flood Hazard Maps  

Flood Extent 

HQ10, 100 and 500 Combined Download  Download  Download  

Inundation Depth 

HQ10 Download  Download  Download  

HQ100 Download  Download  Download  

HQ500 Download  Download  Download  

Flood Risk Maps  

HQ10 Download  Download  Download 

HQ100 Download  Download  Download  

HQ500 Download  Download  Download  

 
Figures 6.30 to 6.32 below provide examples of the flood hazard and flood risk maps for 
APSFR08_DRB_Lim02, which includes the combined flood extent at HQ10, HQ100 and 
HQ500 shown in Figure 6.30 together with inundations based on the HQ500 (Figure 6.31). 
The flood risk map for HQ500 is shown in Figure 6.32.   
 
A summary of all potential risks are shown in Table 6.20. 
 

 
  

https://drive.google.com/file/d/1FdR8XWJ2VW7AiCkmjEL3GpDptP8hvY0t/view?usp=share_link
https://drive.google.com/file/d/1-WJoIzOqxmMeBhub3D2E8H_ZXtwpvF0S/view?usp=share_link
https://drive.google.com/file/d/1Qjp37NxcF71W2CHzjZTAL-fJ0KBhTjuz/view?usp=share_link
https://drive.google.com/file/d/1V0x2P8h95H_Dj8Cl106O8MnEAbTEHeXN/view?usp=share_link
https://drive.google.com/file/d/18XjK-jJEKIz20m-sc1CUHwv1hZxWyh87/view?usp=share_link
https://drive.google.com/file/d/1i2PSih80q09uWoBZraSOyWgOzBeWpXTC/view?usp=share_link
https://drive.google.com/file/d/1_6Gk_fBIY1bM4hLyhIbXGdB3ZxwObQ1d/view?usp=share_link
https://drive.google.com/file/d/1GpzIB-HthDhaiQwuBr8U9QA6WPxrF-Xw/view?usp=share_link
https://drive.google.com/file/d/1oI_AJ_FvGIAa8Y_iUoVXMY7F2dHvp18A/view?usp=share_link
https://drive.google.com/file/d/1sGD8cYhA2qJ2J0F2N9CJLv53Vw2Oabjs/view?usp=share_link
https://drive.google.com/file/d/1oJCMb4zMJg9Z78gR4yFxrLV8kiGwkngV/view?usp=share_link
https://drive.google.com/file/d/1VZbUzKTyz2GhshYD5iee-v8-AEu-Gqmr/view?usp=share_link
https://drive.google.com/file/d/1P_mB6DTZjiz0JeMwUiPeftretO8yOoas/view?usp=share_link
https://drive.google.com/file/d/11oL-Dpp_KVZLzBZTDC6OTdEO8kty6NqM/view?usp=share_link
https://drive.google.com/file/d/1NxoZP4IVgRZ0uPtXPncp10p_UWoKEaxZ/view?usp=share_link
https://drive.google.com/file/d/1nj2ZVwy8BIWnn880gmZEI30pMNq6gOH8/view?usp=share_link
https://drive.google.com/file/d/1klaD1hCtU5elmtliNs-rja8tBUIqU5Jo/view?usp=share_link
https://drive.google.com/file/d/1kIoLcA2zRM9FYaY_a5F_LVjEk3pWWx5a/view?usp=share_link
https://drive.google.com/file/d/15bWYO4JYonaFu__VX4I1QH0ye2-eNmON/view?usp=share_link
https://drive.google.com/file/d/1MTos3ioJi0mUh-3336CIWlIvMj_ewtAk/view?usp=share_link
https://drive.google.com/file/d/1fYxpnhE54CXLXgDM4tYJMXrLfJOBwYaK/view?usp=share_link
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Figure 6.30. Flood Extent for APSFR08_DRB_Lim02 
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Figure 6.31. Inundation Depth (HQ500) for APSFR08_DRB_Lim02 
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Figure 6.32. Flood Risk (HQ500) for APSFR08_DRB_Lim02 
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Table 6.20. Summary of flood risk in APSFR08_DRB_Lim02 

 

 

Sub-Basin 

 

River/ 

Tributary 

 

Admin. 

Region  

Settlements/ 
villages at risk 

Flood 
Return 
Period 

Area  at 
risk (ha) 

No. of 
inhabitants 

at risk 

No. of 
buildings at 

risk 

No of 
commercial 
businesses 

at risk 

No. of 
cultural 

objects at 
risk 

LIm LIm Andrijevica Andrijevica, Prljanije 

HQ10 19.08 49 11 0 0 

HQ100 23.71 59 15 0 0 

HQ500 26.92 66 25 0 0 

Source (S), Mechanism (M) and Characterization (C) of flood according to EU guidelines: S - A11, A12; M - A21; C - A34 

Description of historical damage: The Lim River, by leaving its bed, significantly endangered the residential buildings in the settlement of Prljnije. There was a flooding 
of private residential and auxiliary buildings and there was a danger that the refugee settlement ‘Lim2’ would be completely washed away. 

Possibility of future significant 
damage69: 

Urbanization70: No Declaring the area protected: No Other Reasons: No 

Risk assessment / Significance of potential risks71: 

A) Human health, economic values B1) Water polluting substances / 
sites 

B2) Protected areas C) Risk for cultural heritage sites 

No. of houses  Contaminated sites  Nature Protected areas  UNESCO heritage sites  

Settlement area   Locations of substances  Drinking Water supply areas  Other cultural heritage sites  

Industrial objects  IED / PRTR-location  Bathing waters   

Industrial area    

                                                 
69 In accordance with Article 3 (3) of the Rulebook on the Closer Content of the Preliminary Flood Risk Assessment and the Flood Risk Management Plan (OG", No. 069/15). 
70 Determination if significant adverse impacts would occur in the future due to urban development. 
71 According to threshold of significance criteria detailed in Section 5 (Table 5.4). The red colour indicates a value equal to or above the threshold criteria, while green 
indicates a value below the threshold criteria. Risk assessment is in accordance with Article 3 (2) of the Rulebook on the Closer Content of the Preliminary Flood Risk 
Assessment and the Flood Risk Management Plan ("OG", No. 069/15 of 14.12.2015).  
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6.11 APSFR09_DRB_Lim03 

The location of APSFR09_DRB_Lim03 in the Danube River Basin is shown in Figure 6.33. 
 

Figure 6.33. Location of APSFR09_DRB_Lim03 

 

Hydrological data cover the zone. Previous data on flooding of these terrains at high waters 
of Lim and its tributary Vinica river, identify several rural households with agricultural 
production in the vilages Vinica and Navotina. This location is designated as an area of 
significant flood risk. 

The APSFR is distinguished as follows:  

Catchment Area: Lim; River Tributary: Lim 
 

Flood Hazard 

Flood Source Fluvial (A11), Pluvial (A12). 

Flood Mechanism Natural Exceedance: Flooding of land by waters exceeding the 
capacity of their carrying channel or the level of adjacent lands 
(A21). 

Flood Characteristics Medium-Rapid Flood: The onset of flooding that occurs more 
slowly than a sudden flood (A34). 

Affected regions Municipality of Berane 

Towns/Settlements Navotina, Vinicka 
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Flood Risk 

Human Health Human Health: Adverse consequences to human health, either as 
immediate or consequential impacts, such as might arise from 
pollution or interruption of services related to water supply and 
treatment and would include fatalities (B11). 

Environment N/A 

Cultural Heritage Cultural Assets: Adverse consequences to cultural heritage, which 
could include archaeological sites / monuments, architectural 
sites, museums, spiritual sites and buildings (B31). 

Economic Activity ▪ Property: Adverse consequences to property, which could 
include homes (B41). 

▪ Economic Activity: Adverse consequences to sectors of 
economic activity, such as manufacturing, construction, retail, 
services, and other sources of employment. (B44). 

 
Flood risk and flood hazard maps at a scale of 1:5,000 have been prepared according to 
Table 6.21 below and are available for download (via Google Drive).  
 
Table 6.21. Flood hazard maps and flood risk maps prepared for APSFR09_DRB_Lim03 
 

Return Period Orthophoto OpenStreet Topographic 

Flood Hazard Maps  

Flood Extent 

HQ10, 100 and 500 Combined Download  Download  Download  

Inundation Depth 

HQ10 Download  Download  Download  

HQ100 Download  Download  Download  

HQ500 Download  Download  Download  

Flood Risk Maps  

HQ10 Download  Download  Download 

HQ100 Download  Download  Download  

HQ500 Download  Download  Download  

 
Figures 6.34 to 6.36 below provide examples of the flood hazard and flood risk maps for 
APSFR09_DRB_Lim03, which includes the combined flood extent at HQ10, HQ100 and 
HQ500 shown in Figure 6.34 together with inundations based on the HQ500 (Figure 6.35). 
The flood risk map for HQ500 is shown in Figure 6.36.   
 
A summary of all potential risks are shown in Table 6.22. 
 
 

 

https://drive.google.com/file/d/11e4rFWK229uZCOQ69xT0zga-hqKClU2D/view?usp=share_link
https://drive.google.com/file/d/1wV1xTkgoKKqemcQPskQTrE28u1J2TNyM/view?usp=share_link
https://drive.google.com/file/d/1sgriX1BB_5xW303s7tdAZzafV1ncD-Qy/view?usp=share_link
https://drive.google.com/file/d/10udS27aBcecYWPoIZAaXH-8bcgwgJBm_/view?usp=share_link
https://drive.google.com/file/d/1yJrqT9wPXQo4rAbN9JSjf3QWdsG5LwqH/view?usp=share_link
https://drive.google.com/file/d/1xjEvMTTZzjRyfvgfsyM0k1ORFXPKbx2M/view?usp=share_link
https://drive.google.com/file/d/1lDO9z_qM3FOv8yr9eLJ4Ev_BdfCxgT76/view?usp=share_link
https://drive.google.com/file/d/15hhKIdeLNOAzOWqVLp_CHUqLu-ihHj0f/view?usp=share_link
https://drive.google.com/file/d/1W7XbT_T2cu0g6BAhgSME7nxrQ9PuJTb7/view?usp=share_link
https://drive.google.com/file/d/1_8FVCgCf7RcU4t-S7kQKZgz7JMB5urEk/view?usp=share_link
https://drive.google.com/file/d/1QcDnDd-6Ugqp9_Cw2tb6Uby0tUsH6tfJ/view?usp=share_link
https://drive.google.com/file/d/14C0F4YV-rEz2wibJ2xKclz9LjlpYYUpZ/view?usp=share_link
https://drive.google.com/file/d/1GsIDB72-14KE_OCZYmu1WpDk1AG8PnPC/view?usp=share_link
https://drive.google.com/file/d/1fGGiR_sI6Fjgiz21i00i0NvVVfhRvgh3/view?usp=share_link
https://drive.google.com/file/d/1n0rJNM6620DL1_VoMhQkkllESbS2o_Oo/view?usp=share_link
https://drive.google.com/file/d/13synYxEmmAiPZ8tAKRPRsjWQOnjuz7-e/view?usp=share_link
https://drive.google.com/file/d/1ZPKS5YZEBDxsOwbyiWuJmdmnAIZFWwRp/view?usp=share_link
https://drive.google.com/file/d/1NSNIgviw59X2h2oXgemwLl-EPCEgQkcr/view?usp=share_link
https://drive.google.com/file/d/14tt63b0jjX6YbZIyp4ljUVGkk6xFalsv/view?usp=share_link
https://drive.google.com/file/d/1sUPDM4UkXr4F2hBHMjVDxn7lzplpDRZr/view?usp=share_link
https://drive.google.com/file/d/1eD-cA53r3jG_e4GFEgQzzZS0Bbx1VNMz/view?usp=share_link
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Figure 6.34. Flood Extent for APSFR09_DRB_Lim03 
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Figure 6.35. Inundation Depth (HQ500) for APSFR09_DRB_Lim03 

 

 



 

 FRMP for the Danube River Basin (Draft Final Report) |  155 

 
Figure 6.36. Flood Risk (HQ500) for APSFR09_DRB_Lim03 
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Table 6.22. Summary of flood risk in APSFR09_DRB_Lim03 

 

 

Sub-Basin 

 

River/Tributary 

 

Admin.
Region  

Settlements/ 
villages at risk 

Flood 
Return 
Period 

Area  at 
risk (ha) 

No. of 
inhabitants 

at risk 

No. of 
buildings at 

risk 

No of 
commercial 
businesses 

at risk 

No. of 
cultural 

objects at 
risk 

LIm Lim Berane Navotina, Vinicka, 

HQ10 66.00 21 4 1 0 

HQ100 70.67 22 4 2 0 

HQ500 71.78 22 9 2 0 

Source (S), Mechanism (M) and Characterization (C) of flood according to EU guidelines: S - A11, A12; M - A21; C - A34 

Description of historical damage: No information available. 

Possibility of future significant 
damage72: 

Urbanization73: No Declaring the area protected: No Other Reasons: No 

Risk assessment / Significance of potential risks74: 

A) Human health, economic values B1) Water polluting substances / 
sites 

B2) Protected areas C) Risk for cultural heritage sites 

No. of houses  Contaminated sites  Nature Protected areas  UNESCO heritage sites  

Settlement area   Locations of substances  Drinking Water supply areas  Other cultural heritage sites  

Industrial objects  IED / PRTR-location  Bathing waters   

Industrial area    

 
 

                                                 
72 In accordance with Article 3 (3) of the Rulebook on the Closer Content of the Preliminary Flood Risk Assessment and the Flood Risk Management Plan (OG", No. 069/15). 
73 Determination if significant adverse impacts would occur in the future due to urban development. 
74 According to threshold of significance criteria detailed in Section 5 (Table 5.4). The red colour indicates a value equal to or above the threshold criteria, while green 
indicates a value below the threshold criteria. Risk assessment is in accordance with Article 3 (2) of the Rulebook on the Closer Content of the Preliminary Flood Risk 
Assessment and the Flood Risk Management Plan ("OG", No. 069/15 of 14.12.2015).  
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6.12 APSFR10_DRB_Lim04 

The location of APSFR10_DRB_Lim04 in the Danube River Basin is shown in Figure 6.37. 
 

Figure 6.37. Location of APSFR10_DRB_Lim04 
 

 

Hydrological data cover the APSFR, which is distinguished as follows:  

Catchment Area: Lim; River Tributary: Lim 
 

Flood Hazard 

Flood Source Fluvial (A11), Pluvial (A12). 

Flood Mechanism Natural Exceedance: Flooding of land by waters exceeding the 
capacity of their carrying channel or the level of adjacent lands 
(A21). 

Flood Characteristics Medium-Rapid Flood: The onset of flooding that occurs more 
slowly than a sudden flood (A34). 

Affected regions Municipality of Berane 

Towns/Settlements Berane, Hareme, Riversajd, Rudeš, Talum 
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Flood Risk 

Human Health Human Health: Adverse consequences to human health, either as 
immediate or consequential impacts, such as might arise from 
pollution or interruption of services related to water supply and 
treatment and would include fatalities (B11). 

Environment N/A 

Cultural Heritage N/A 

Economic Activity Property: Adverse consequences to property, which could include 
homes (B41). 

 
Flood risk and flood hazard maps at a scale of 1:5,000 have been prepared according to 
Table 6.23 below and are available for download (via Google Drive).  
 
Table 6.23. Flood hazard maps and flood risk maps prepared for APSFR10_DRB_Lim04 
 

Return Period Orthophoto OpenStreet Topographic 

Flood Hazard Maps  

Flood Extent 

HQ10, 100 and 500 Combined Download  Download  Download  

Inundation Depth 

HQ10 Download  Download  Download  

HQ100 Download  Download  Download  

HQ500 Download  Download  Download  

Flood Risk Maps  

HQ10 Download  Download  Download 

HQ100 Download  Download  Download  

HQ500 Download  Download  Download  

 
Figures 6.38 to 6.40 below provide examples of the flood hazard and flood risk maps for 
APSFR10_DRB_Lim04, which includes the combined flood extent at HQ10, HQ100 and 
HQ500 shown in Figure 6.38 together with inundations based on the HQ500 (Figure 6.39). 
The flood risk map for HQ500 is shown in Figure 6.40.  
 
A summary of all potential risks are shown in Table 6.24. 
  
 

 
 

https://drive.google.com/file/d/1zUyZ3hV_amtHUni4-Ozydb7Z6Qy9otd0/view?usp=share_link
https://drive.google.com/file/d/1UQKBsyt6ji5L7jwuy5MOVQPNRZAA4hAP/view?usp=share_link
https://drive.google.com/file/d/1B9EPrN3Ehd6-fIIFluQtaii186Dee00E/view?usp=share_link
https://drive.google.com/file/d/1r7-JAP_sdRH8iZOmBG3KWJk_tAV2C9D_/view?usp=share_link
https://drive.google.com/file/d/1TtBfbYoG_KAU6om0zO0Xmm0Om81ATVx0/view?usp=share_link
https://drive.google.com/file/d/1Bfi6ZJLfuoBmjq6buImYVNhn1U1qmUDS/view?usp=share_link
https://drive.google.com/file/d/1VrHuts0jIaajDoi0fzlweyNKnen7bgej/view?usp=share_link
https://drive.google.com/file/d/1apyxxTPisCJI1CvxA1z0QfJTUgtKlOYw/view?usp=share_link
https://drive.google.com/file/d/1mAVDNyqBHO6ibj-__LJl-5D20cSRhubX/view?usp=share_link
https://drive.google.com/file/d/1ubNUDj6XF-_9gSTLU4ZTZfWL-Ht8zfwU/view?usp=share_link
https://drive.google.com/file/d/1Aa3YRkY3pLYKvvJ7xlliSKMgIXrf49uf/view?usp=share_link
https://drive.google.com/file/d/1WV6RcO5zd_16pt7v5dU5LhcZhv5JsQsp/view?usp=share_link
https://drive.google.com/file/d/1m9kxejayl-2rq0zZIn7W_chyzmlhnMfD/view?usp=share_link
https://drive.google.com/file/d/1IkK-ww_9s574GxzOEeGoAigz3Ng8ahTR/view?usp=share_link
https://drive.google.com/file/d/1qe4_GmFzB1lkgmQRpWEjp20H7oQihoNq/view?usp=share_link
https://drive.google.com/file/d/1_JMZ5lYUzlAkHdtJWyoaoB24TkWLE3IY/view?usp=share_link
https://drive.google.com/file/d/11eiEwRCfm1ETKtzyenZQnjuDLSN5NIJw/view?usp=share_link
https://drive.google.com/file/d/1zbKWPlucTJOyU4wRf9QWIktkZRRyLhLD/view?usp=share_link
https://drive.google.com/file/d/15oaeJSUOqsLDq728hMm4mG2fahaU-gYR/view?usp=share_link
https://drive.google.com/file/d/1VpcWURiVjBPel-eJVR-VThkBVvTsOiW0/view?usp=share_link
https://drive.google.com/file/d/1ACN5k0x7elSs16DeiU50h_4XWUTqWVBI/view?usp=share_link
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Figure 6.38. Flood Extent for APSFR10_DRB_Lim04 
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Figure 6.39. Inundation Depth (HQ500) for APSFR10_DRB_Lim04 
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Figure 6.40. Flood Risk (HQ500) for APSFR10_DRB_Lim04 
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Table 6.24. Summary of flood risk in APSFR10_DRB_Lim04 

 

 

Sub-Basin 

 

River/Tributary 

 

Admin.
Region  

Settlements/ 
villages at risk 

Flood 
Return 
Period 

Area  at 
risk (ha) 

No. of 
inhabitants 

at risk 

No. of 
buildings at 

risk 

No of 
commercial 
businesses 

at risk 

No. of 
cultural 

objects at 
risk 

Lim Lim Berane 
Berane: Hareme, Riversajd, 

Rudeš, Talum 

HQ10 52.92 2393 300 2 0 

HQ100 57.52 2556 334 2 0 

HQ500 59.61 2639 344 2 0 

Source (S), Mechanism (M) and Characterization (C) of flood according to EU guidelines: S - A11, A12; M - A21; C - A34 

Description of historical damage: In the settlement of Hareme on the right bank of the river Lim, 18 residential buildings with 75 people are endangered. In the 
settlements of the upper and lower Talum, on the left bank of the Lima, 131 residential buildings are endangered, in which a total of 809 people live. In addition to 
residential buildings, a total of about 13 ancillary buildings (private zoo, garages, barns, pantries, etc.) are endangered at this location. The Riversajd refugee 
settlement is located on the right bank of the Lima and is completely endangered by floods. At this location there are 43 residential buildings, in which 279 people live. 
The entire settlement was flooded in 2010, although a gabion fortification was built upstream from it earlier, in the length of 200 m. In addition to the high-water 
level, groundwater also contributes to the flooding of the settlement to a good extent. 

Possibility of future significant 
damage75: 

Urbanization76: Yes Declaring the area protected: No Other Reasons: No 

Risk assessment / Significance of potential risks77: 

A) Human health, economic values B1) Water polluting substances / 
sites 

B2) Protected areas C) Risk for cultural heritage sites 

No. of houses  Contaminated sites  Nature Protected areas  UNESCO heritage sites  

Settlement area   Locations of substances  Drinking Water supply areas  Other cultural heritage sites  

Industrial objects  IED / PRTR-location  Bathing waters   

Industrial area    

                                                 
75 In accordance with Article 3 (3) of the Rulebook on the Closer Content of the Preliminary Flood Risk Assessment and the Flood Risk Management Plan (OG", No. 069/15). 
76 Determination if significant adverse impacts would occur in the future due to urban development. 
77 According to threshold of significance criteria detailed in Section 5 (Table 5.4). The red colour indicates a value equal to or above the threshold criteria, while green 
indicates a value below the threshold criteria. Risk assessment is in accordance with Article 3 (2) of the Rulebook on the Closer Content of the Preliminary Flood Risk 
Assessment and the Flood Risk Management Plan ("OG", No. 069/15 of 14.12.2015).  
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6.13 APSFR11_DRB_Lim05 

The location of APSFR11_DRB_Lim05 in the Danube River Basin is shown in Figure 6.41. 
 

Figure 6.41. Location of APSFR11_DRB_Lim05 

 

Hydrological data cover the proposed zone. Having in mind the previous data on flooding of 
these terrains at high waters of Lim and its tributaries, with several rural households with 
agricultural production, catering and business facilities, endangerment of even the main 
road infrastructure, this location is defined as an area of significant flood risk. Extreme 
waters, according to the conducted calculations, could potentially reach the fences of a large 
electric power plant of exceptional importance for the supply of electricity in this part of 
Montenegro. 

The APSFR is distinguished as follows:  

Catchment Area: Lim; River Tributary: Lim 
 

Flood Hazard 

Flood Source Fluvial (A11), Pluvial (A12). 

Flood Mechanism Natural Exceedance: Flooding of land by waters exceeding the 
capacity of their carrying channel or the level of adjacent lands 
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Flood Hazard 

(A21). 

Flood Characteristics No data (A40). 

Affected regions Municipality of Bijelo Polje 

Towns/Settlements Ribarevina 

 
Flood Risk 

Human Health Human Health: Adverse consequences to human health, either as 
immediate or consequential impacts, such as might arise from 
pollution or interruption of services related to water supply and 
treatment and would include fatalities (B11). 

Environment N/A 

Cultural Heritage N/A 

Economic Activity Property: Adverse consequences to property, which could include 
homes (B41). 

 
Flood risk and flood hazard maps at a scale of 1:5,000 have been prepared according to 
Table 6.25 below and are available for download (via Google Drive).  
 
Table 6.25. Flood hazard maps and flood risk maps prepared for APSFR11_DRB_Lim05 
 

Return Period Orthophoto OpenStreet Topographic 

Flood Hazard Maps  

Flood Extent 

HQ10, 100 and 500 Combined Download  Download  Download  

Inundation Depth 

HQ10 Download  Download  Download  

HQ100 Download  Download  Download  

HQ500 Download  Download  Download  

Flood Risk Maps  

HQ10 Download  Download  Download 

HQ100 Download  Download  Download  

HQ500 Download  Download  Download  

 
Figures 6.42 to 6.44 below provide examples of the flood hazard and flood risk maps for 
APSFR11_DRB_Lim05, which includes the combined flood extent at HQ10, HQ100 and 
HQ500 shown in Figure 6.42 together with inundations based on the HQ500 (Figure 6.43). 
The flood risk map for HQ500 is shown in Figure 6.44.   
 
A summary of all potential risks are shown in Table 6.26. 
 
 

 
 

https://drive.google.com/file/d/1uwyW4_-MrgJDfXSItOVHdL065E0M50op/view?usp=share_link
https://drive.google.com/file/d/12dVpqKwvyJNFwm-ZbQ1QtSypk0U6PBiq/view?usp=share_link
https://drive.google.com/file/d/1a3yO6Vy54FcGtMGC1b7IZlIAzbtLEX5k/view?usp=share_link
https://drive.google.com/file/d/1PeM9dAQWB08THzaAynXjtjT87lNQG0As/view?usp=share_link
https://drive.google.com/file/d/1JJjhyixuCUQEtCG1cdMXZ-Dopvkq8jAZ/view?usp=share_link
https://drive.google.com/file/d/1aHnK5XNKL8DP5Y237vCDB2QKb1URUsMi/view?usp=share_link
https://drive.google.com/file/d/1eMkKmaYqdXPTH1eqy4jvYyA9S602Z6x3/view?usp=share_link
https://drive.google.com/file/d/1jdnpNbsJSDeiXV0VEWfeue9q66OaJnIF/view?usp=share_link
https://drive.google.com/file/d/1JjDPIELH9mY621cP0gXeMwrNBe7lBeNf/view?usp=share_link
https://drive.google.com/file/d/1moWV1rrqLFpKeTKSwMgv5TOACubvZD4S/view?usp=share_link
https://drive.google.com/file/d/19INB9wZVvr90vp4tnqNHW3sg1wehyKWx/view?usp=share_link
https://drive.google.com/file/d/1WZ41dOYVOUctGUg9liC_zuBNlDKplc64/view?usp=share_link
https://drive.google.com/file/d/1bEVNgd1tSFv2ucEqp5wgG7831c1a0iLe/view?usp=share_link
https://drive.google.com/file/d/1FyknICDKLGdqDfc3FpB_8BsNyWNQlB8G/view?usp=share_link
https://drive.google.com/file/d/1Rj8mkauCB__xGfYX8j0dvhw_b4VfGelY/view?usp=share_link
https://drive.google.com/file/d/1nJbn-ROtJ9L3g4ZSZM4BVPYXA9kYP7UQ/view?usp=share_link
https://drive.google.com/file/d/1IRmxvxAKBxVYZ5DQDDMgovdD9SzCNP-g/view?usp=share_link
https://drive.google.com/file/d/1B8Utt9QspRgosJhvyzy5o_PJeRAm-FQ-/view?usp=share_link
https://drive.google.com/file/d/1rQBmQgZZPI6sLAf15l6CsFKKkXkdl45d/view?usp=share_link
https://drive.google.com/file/d/1kn-Jf03uEbMsQuJt-St3wtC1SFd3sEC_/view?usp=share_link
https://drive.google.com/file/d/12WX6KfmgfhceoXSidWOaCGsjr_Ic7xWt/view?usp=share_link
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Figure 6.42. Flood Extent for APSFR11_DRB_Lim05 
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Figure 6.43. Inundation Depth (HQ500) for APSFR11_DRB_Lim05 
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Figure 6.44. Flood Risk (HQ500) for APSFR11_DRB_Lim05 
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Table 6.26. Summary of flood risk in APSFR11_DRB_Lim05 

 

 

Sub-Basin 

 

River/Tributary 

 

Admin.
Region  

Settlements/ 
villages at risk 

Flood 
Return 
Period 

Area  at 
risk (ha) 

No. of 
inhabitants 

at risk 

No. of 
buildings at 

risk 

No of 
commercial 
businesses 

at risk 

No. of 
cultural 

objects at 
risk 

Lim Lim 
Bijelo 
Polje 

Ribarevina 

HQ10 23.42 86 8 0 0 

HQ100 26.81 88 21 1 0 

HQ500 29.83 90 35 1 0 

Source (S), Mechanism (M) and Characterization (C) of flood according to EU guidelines: S - A11, A12; M - A21; C – A40 

Description of historical damage: No information available 

Possibility of future significant 
damage78: 

Urbanization79: No Declaring the area protected: No Other Reasons: No 

Risk assessment / Significance of potential risks80: 

A) Human health, economic values B1) Water polluting substances / 
sites 

B2) Protected areas C) Risk for cultural heritage sites 

No. of houses  Contaminated sites  Nature Protected areas  UNESCO heritage sites  

Settlement area   Locations of substances  Drinking Water supply areas  Other cultural heritage sites  

Industrial objects  IED / PRTR-location  Bathing waters   

Industrial area    

                                                 
78 In accordance with Article 3 (3) of the Rulebook on the Closer Content of the Preliminary Flood Risk Assessment and the Flood Risk Management Plan (OG", No. 069/15). 
79 Determination if significant adverse impacts would occur in the future due to urban development. 
80 According to threshold of significance criteria detailed in Section 5 (Table 5.4). The red colour indicates a value equal to or above the threshold criteria, while green 
indicates a value below the threshold criteria. Risk assessment is in accordance with Article 3 (2) of the Rulebook on the Closer Content of the Preliminary Flood Risk 
Assessment and the Flood Risk Management Plan ("OG", No. 069/15 of 14.12.2015).  
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6.14 APSFR12_DRB_Lim06 

The location of APSFR12_DRB_Lim06 in the Danube River Basin is shown in Figure 6.45. 
 

Figure 6.45. Location of APSFR12_DRB_Lim06 

 

Hydrological data cover the APSFR, which is distinguished as follows:  

Catchment Area: Lim; River Tributary: Lim 
 

Flood Hazard 

Flood Source Fluvial (A11), Pluvial (A12). 

Flood Mechanism Natural Exceedance: Flooding of land by waters exceeding the 
capacity of their carrying channel or the level of adjacent lands 
(A21). 

Flood Characteristics No data (A40). 

Affected regions Municipality of Bijelo Polje 

Towns/Settlements Rakonje 
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Flood Risk 

Human Health Human Health: Adverse consequences to human health, either as 
immediate or consequential impacts, such as might arise from 
pollution or interruption of services related to water supply and 
treatment and would include fatalities (B11). 

Environment N/A 

Cultural Heritage N/A 

Economic Activity Property: Adverse consequences to property, which could include 
homes (B41). 

 
Flood risk and flood hazard maps at a scale of 1:5,000 have been prepared according to 
Table 6.27 below and are available for download (via Google Drive).  
 
Table 6.27. Flood hazard maps and flood risk maps prepared for APSFR12_DRB_Lim06 
 

Return Period Orthophoto OpenStreet Topographic 

Flood Hazard Maps  

Flood Extent 

HQ10, 100 and 500 Combined Download  Download  Download  

Inundation Depth 

HQ10 Download  Download  Download  

HQ100 Download  Download  Download  

HQ500 Download  Download  Download  

Flood Risk Maps  

HQ10 Download  Download  Download 

HQ100 Download  Download  Download  

HQ500 Download  Download  Download  

 
Figures 6.46 to 6.48 below provide examples of the flood hazard and flood risk maps for 
APSFR12_DRB_Lim06, which includes the combined flood extent at HQ10, HQ100 and 
HQ500 shown in Figure 6.46 together with inundations based on the HQ500 (Figure 6.47). 
The flood risk map for HQ500 is shown in Figure 6.48.   
 
A summary of all potential risks are shown in Table 6.28. 
 
 

 
 

https://drive.google.com/file/d/12VNmWHQLJ8A9M3DVFurjpuaWMBkfQr1A/view?usp=share_link
https://drive.google.com/file/d/1LfCn-37d9iBWydHHDkBWg-LiWVK7G_GA/view?usp=share_link
https://drive.google.com/file/d/1iNFXI2Mh6w_kcqJbSiyddBlejRO91AJT/view?usp=share_link
https://drive.google.com/file/d/1Ufbz8Yenf9UCz6DfIdTWwvoYIYMfX6M1/view?usp=share_link
https://drive.google.com/file/d/1xA8o8PblL34HzObHvusy6g2DZwXCFa3f/view?usp=share_link
https://drive.google.com/file/d/1wTse73EkDhw7CjBzBXzvpB6ym8Wocxe5/view?usp=share_link
https://drive.google.com/file/d/13l5Lf2W4r9EVY9Hxh7gne54G8HkSVoEZ/view?usp=share_link
https://drive.google.com/file/d/13DtSr9qkQJFk23bxgd6hvJSZt2hFNBOq/view?usp=share_link
https://drive.google.com/file/d/1wWWaycfZnI3NA9hwxlS3SpYQMbrocUYr/view?usp=share_link
https://drive.google.com/file/d/1Yw3m-AU3dOQF8xzJz19hHAtjwb79eOwX/view?usp=share_link
https://drive.google.com/file/d/1Hz1FkCL94nWq8DJwhBnEn4WLv9RmoBgy/view?usp=share_link
https://drive.google.com/file/d/17I0KuEYIOClRzXyP_crZji70ngtu00WP/view?usp=share_link
https://drive.google.com/file/d/1nNWDSAyS0p62w_5a85q7yqIQ4_yruUje/view?usp=share_link
https://drive.google.com/file/d/1NyWIKMZaUxmAP4IKrWPrBpaMTgZCjKC_/view?usp=share_link
https://drive.google.com/file/d/1J2sM5MwkRMPE_vsv9HbPFu6aFUEc_CGZ/view?usp=share_link
https://drive.google.com/file/d/1HAA9pGry6IGpNjfvpw9oXn4dKWyKP3Yt/view?usp=share_link
https://drive.google.com/file/d/1ssmXv07-CzJK2lxAvbeqvOfIrrcojGDg/view?usp=share_link
https://drive.google.com/file/d/1OpCw2UGGmqHUAzkgjsBGZS5VntEVrgce/view?usp=share_link
https://drive.google.com/file/d/1V69rPrGRXXFuhF6S8N9Un_JgYnDdjRJp/view?usp=share_link
https://drive.google.com/file/d/1oU7IlBYQnJnyNVhX3k0bngggt2FZWNQc/view?usp=share_link
https://drive.google.com/file/d/1GsQgDW4AXQzFSd4kGW5GrcwzY_lkdaCd/view?usp=share_link
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Figure 6.46. Flood Extent for APSFR12_DRB_Lim06 
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Figure 6.47. Inundation Depth (HQ500) for APSFR12_DRB_Lim06 
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Figure 6.48. Flood Risk (HQ500) for APSFR12_DRB_Lim06 
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Table 6.28. Summary of flood risk in APSFR12_DRB_Lim06 

 

 

Sub-Basin 

 

River/Tributary 

 

Admin.
Region  

Settlements/ 
villages at risk 

Flood 
Return 
Period 

Area  at 
risk (ha) 

No. of 
inhabitants 

at risk 

No. of 
buildings at 

risk 

No of 
commercial 
businesses 

at risk 

No. of 
cultural 

objects at 
risk 

LIm Lim 
Bijelo 
Polje 

Rakonje 

HQ10 11.93 59 17 0 0 

HQ100 12.92 65 25 0 0 

HQ500 13.62 70 36 0 0 

Source (S), Mechanism (M) and Characterization (C) of flood according to EU guidelines: S - A11, A12; M - A21; C – A40 

Description of historical damage: No information is available 

Possibility of future significant 
damage81: 

Urbanization82: No Declaring the area protected: No Other Reasons: No 

Risk assessment / Significance of potential risks83: 

A) Human health, economic values B1) Water polluting substances / 
sites 

B2) Protected areas C) Risk for cultural heritage sites 

No. of houses  Contaminated sites  Nature Protected areas  UNESCO heritage sites  

Settlement area   Locations of substances  Drinking Water supply areas  Other cultural heritage sites  

Industrial objects  IED / PRTR-location  Bathing waters   

Industrial area    

                                                 
81 In accordance with Article 3 (3) of the Rulebook on the Closer Content of the Preliminary Flood Risk Assessment and the Flood Risk Management Plan (OG", No. 069/15). 
82 Determination if significant adverse impacts would occur in the future due to urban development. 
83 According to threshold of significance criteria detailed in Section 5 (Table 5.4). The red colour indicates a value equal to or above the threshold criteria, while green 
indicates a value below the threshold criteria. Risk assessment is in accordance with Article 3 (2) of the Rulebook on the Closer Content of the Preliminary Flood Risk 
Assessment and the Flood Risk Management Plan ("OG", No. 069/15 of 14.12.2015).  
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6.15 APSFR13_DRB_Lim07 

The location of APSFR13_DRB_Lim07 in the Danube River Basin is shown in Figure 6.49. 
 

Figure 6.49. Location of APSFR13_DRB_Lim07 

 

Hydrological data cover the APSFR, which is distinguished as follows:  

Catchment Area: Lim; River Tributary: Lim 
 

Flood Hazard 

Flood Source Fluvial (A11), Pluvial (A12). 

Flood Mechanism Natural Exceedance: Flooding of land by waters exceeding the 
capacity of their carrying channel or the level of adjacent lands 
(A21). 

Flood Characteristics No data (A40). 

Affected regions Municipality of Bijelo Polje 

Towns/Settlements Lješnica, Rijeka 
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Flood Risk 

Human Health Human Health: Adverse consequences to human health, either as 
immediate or consequential impacts, such as might arise from 
pollution or interruption of services related to water supply and 
treatment and would include fatalities (B11). 

Environment N/A 

Cultural Heritage N/A 

Economic Activity ▪ Property: Adverse consequences to property, which could 
include homes (B41). 

▪ Economic Activity: Adverse consequences to sectors of 
economic activity, such as manufacturing, construction, retail, 
services, and other sources of employment. (B44). 

 
Flood risk and flood hazard maps at a scale of 1:5,000 have been prepared according to 
Table 6.29 below and are available for download (via Google Drive).  
 
Table 6.29. Flood hazard maps and flood risk maps prepared for APSFR13_DRB_Lim07 
 

Return Period Orthophoto OpenStreet Topographic 

Flood Hazard Maps  

Flood Extent 

HQ10, 100 and 500 Combined Download  Download  Download  

Inundation Depth 

HQ10 Download  Download  Download  

HQ100 Download  Download  Download  

HQ500 Download  Download  Download  

Flood Risk Maps  

HQ10 Download  Download  Download 

HQ100 Download  Download  Download  

HQ500 Download  Download  Download  

 
Figures 6.50 to 6.52 below provide examples of the flood hazard and flood risk maps for 
APSFR13_DRB_Lim07, which includes the combined flood extent at HQ10, HQ100 and 
HQ500 shown in Figure 6.50 together with inundations based on the HQ500 (Figure 6.51). 
The flood risk map for HQ500 is shown in Figure 6.52.   
 
A summary of all potential risks are shown in Table 6.30. 

https://drive.google.com/file/d/1lwrUAGMfdmcuXxrjTlzJc55WONkN7Y9y/view?usp=share_link
https://drive.google.com/file/d/1xmdPr27GkWt6aqiqfs7tF80TVZWB1UPE/view?usp=share_link
https://drive.google.com/file/d/1cZlXBrd4I8s8jxAc56gmhuICW_P6552N/view?usp=share_link
https://drive.google.com/file/d/1NaM9oXc9o5JJEysd29Kou1QLC5Y-KLj7/view?usp=share_link
https://drive.google.com/file/d/127kfU1pCx6dQXL0p6RjYOsYLKhbvECFS/view?usp=share_link
https://drive.google.com/file/d/1GS89QCm0nF9JydFFhMswx6rrKVhdo-TF/view?usp=share_link
https://drive.google.com/file/d/1XTNTreEBVtVOGlsu2w1XLshR8xn-_9dt/view?usp=share_link
https://drive.google.com/file/d/1teCFNZZkefWhfbLAt1lSDZFnt6piQyeJ/view?usp=share_link
https://drive.google.com/file/d/1-PdDhKdQ84WeOQkzRJeYzwAC18HTgQtF/view?usp=share_link
https://drive.google.com/file/d/18NGDdXjOjXGr-Zc_CH31Kg-50wwTXl_Z/view?usp=share_link
https://drive.google.com/file/d/1Yr8uBGwcApJQfgp8JBfeSjDUb5Ri7k8V/view?usp=share_link
https://drive.google.com/file/d/1lb97NdP9usdSk_4zojq9pPlIq0Hlvw4Z/view?usp=share_link
https://drive.google.com/file/d/1kIwBtC19-jJd1ouMZWAxOhJyUY9qhs5u/view?usp=share_link
https://drive.google.com/file/d/1xvKgC_z18i7Ylt_Jn3P_Hn3PLJqCv2JN/view?usp=share_link
https://drive.google.com/file/d/11C-5lcrpFRNSl9imKKccLxNafdVX_wCC/view?usp=share_link
https://drive.google.com/file/d/1_rMruv0Agrl3XQsUWz4y8GBJVLVMOCTB/view?usp=share_link
https://drive.google.com/file/d/1H2cCGM31PkokendwZ1jj-pmx8Fo9QkhD/view?usp=share_link
https://drive.google.com/file/d/1yKQTBXcvT8rTG7gvrhNT2ggwFrnqUWAX/view?usp=share_link
https://drive.google.com/file/d/1ZHtc39_hjeFvkI0VC1Nc9heyFQjZ7839/view?usp=share_link
https://drive.google.com/file/d/1gLUYi5LWMYkMjFL1HI896OISP0cX9j_L/view?usp=share_link
https://drive.google.com/file/d/1kyb1oQrpmhhZ9dTY4nAZbad4MTetdQEf/view?usp=share_link
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 Figure 6.50. Flood Extent for APSFR13_DRB_Lim07 
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Figure 6.51. Inundation Depth (HQ500) for APSFR13_DRB_Lim07 
 

 
 

Figure 6.52. Flood Risk (HQ500) for APSFR13_DRB_Lim07 
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Table 6.30. Summary of flood risk in APSFR13_DRB_Lim07 
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Sub-Basin 

 

River/Tributary 

 

Admin.
Region  

Settlements/ 
villages at risk 

Flood 
Return 
Period 

Area  at 
risk (ha) 

No. of 
inhabitants 

at risk 

No. of 
buildings at 

risk 

No of 
commercial 
businesses 

at risk 

No. of 
cultural 

objects at 
risk 

Lim Lim 
Bijelo 
Polje 

Lješnica, Rijeka 

HQ10 12.37 100 66 0 0 

HQ100 13.33 112 82 1 0 

HQ500 14.04 121 84 1 0 

Source (S), Mechanism (M) and Characterization (C) of flood according to EU guidelines: S - A11, A12; M - A21; C – A40 

Description of historical damage: The river Lješnica causes problems in the lower course in the last 3 km, in the urban settlements of Lješnica and Rijeka.  

Possibility of future significant 
damage84: 

Urbanization85: No Declaring the area protected: No Other Reasons: No 

Risk assessment / Significance of potential risks86: 

A) Human health, economic values B1) Water polluting substances / 
sites 

B2) Protected areas C) Risk for cultural heritage sites 

No. of houses  Contaminated sites  Nature Protected areas  UNESCO heritage sites  

Settlement area   Locations of substances  Drinking Water supply areas  Other cultural heritage sites  

Industrial objects  IED / PRTR-location  Bathing waters   

Industrial area    

                                                 
84 In accordance with Article 3 (3) of the Rulebook on the Closer Content of the Preliminary Flood Risk Assessment and the Flood Risk Management Plan (OG", No. 069/15). 
85 Determination if significant adverse impacts would occur in the future due to urban development. 
86 According to threshold of significance criteria detailed in Section 5 (Table 5.4). The red colour indicates a value equal to or above the threshold criteria, while green 
indicates a value below the threshold criteria. Risk assessment is in accordance with Article 3 (2) of the Rulebook on the Closer Content of the Preliminary Flood Risk 
Assessment and the Flood Risk Management Plan ("OG", No. 069/15 of 14.12.2015).  
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6.16 APSFR14_DRB_Lim08 

The location of APSFR14_DRB_Lim08 in the Danube River Basin is shown in Figure 6.53. 
 

Figure 6.53. Location of APSFR14_DRB_Lim08 

 

Hydrological data cover the proposed zone. This was partially confirmed by the historical 
floods. Settlements at the mouth of the river Lipnica are endangered The APSFR is 
distinguished as follows:  

Catchment Area: Lim; River Tributary: Lim 
 

Flood Hazard 

Flood Source Fluvial (A11), Pluvial (A12). 

Flood Mechanism Natural Exceedance: Flooding of land by waters exceeding the 
capacity of their carrying channel or the level of adjacent lands 
(A21). 

Flood Characteristics No data (A40). 

Affected regions Municipality of Bijelo Polje 

Towns/Settlements Lipnica 
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Flood Risk 

Human Health Human Health: Adverse consequences to human health, either as 
immediate or consequential impacts, such as might arise from 
pollution or interruption of services related to water supply and 
treatment and would include fatalities (B11). 

Environment N/A 

Cultural Heritage N/A 

Economic Activity Property: Adverse consequences to property, which could include 
homes (B41). 

 
Flood risk and flood hazard maps at a scale of 1:5,000 have been prepared according to 
Table 6.31 below and are available for download (via Google Drive).  
 
Table 6.31. Flood hazard maps and flood risk maps prepared for APSFR14_DRB_Lim08 
 

Return Period Orthophoto OpenStreet Topographic 

Flood Hazard Maps  

Flood Extent 

HQ10, 100 and 500 Combined Download  Download  Download  

Inundation Depth 

HQ10 Download  Download  Download  

HQ100 Download  Download  Download  

HQ500 Download  Download  Download  

Flood Risk Maps  

HQ10 Download  Download  Download 

HQ100 Download  Download  Download  

HQ500 Download  Download  Download  

 
Figures 6.54 to 6.56 below provide examples of the flood hazard and flood risk maps for 
APSFR14_DRB_Lim08, which includes the combined flood extent at HQ10, HQ100 and 
HQ500 shown in Figure 6.54 together with inundations based on the HQ500 (Figure 6.55). 
The flood risk map for HQ500 is shown in Figure 6.56.  
 
A summary of all potential risks are shown in Table 6.32. 
  
 

https://drive.google.com/file/d/1P6dMPJ9WHiJ9lWtl_NQCaghU9Yi8-CXM/view?usp=share_link
https://drive.google.com/file/d/19GKRkALlhqZiR1AHrbL9lxX8DbfbyrMF/view?usp=share_link
https://drive.google.com/file/d/1r79ax_MrWcj6PTUgFCpuJGG3czcqA9bC/view?usp=share_link
https://drive.google.com/file/d/1yImo_a6g8Ld0njQ4fj4lFQuXbtzea31l/view?usp=share_link
https://drive.google.com/file/d/1LFgKatqW1WEDWpLODdWGEWEBai6OWGBo/view?usp=share_link
https://drive.google.com/file/d/1faDVLBYa9ULzsDbCwWZQ-Al7S73jhMr2/view?usp=share_link
https://drive.google.com/file/d/1cLL6GNjUuS6aSzsyAYo-DeotLp5tKSbn/view?usp=share_link
https://drive.google.com/file/d/1hAeGnlCZ6pFP00YMmHn8H7xOLru-yEB7/view?usp=share_link
https://drive.google.com/file/d/11j2qq0aS5BOP9Qg3MkJsvo3J9fMy_hLp/view?usp=share_link
https://drive.google.com/file/d/1HGdbCXya_DrhXxmJMcsco69DrSrow20f/view?usp=share_link
https://drive.google.com/file/d/1HYVTUJTOOJZDlmdTV5dl2pOrmNxI12Hr/view?usp=share_link
https://drive.google.com/file/d/11m3FYMhIkW-wBdkjgw4erp7bHVv1aJP7/view?usp=share_link
https://drive.google.com/file/d/1FWDW3WILzT2oTZgKkPWQyB8_bC8aQK2J/view?usp=share_link
https://drive.google.com/file/d/1sYH9eXkI9rPDqQ0cE1SdmiYhQm57biY3/view?usp=share_link
https://drive.google.com/file/d/1gAknoXjxl6kw2aTYynyQxiqX72fOmSN6/view?usp=share_link
https://drive.google.com/file/d/1V4s6OPdjL5ZNWTIYchxsIVCR06oc6b9a/view?usp=share_link
https://drive.google.com/file/d/19cpa9R5V9411nzgW-OUKCajinn-lVKDa/view?usp=share_link
https://drive.google.com/file/d/1v2x0vGLWJb-0HtjIkPuR_jJDuZ5v8XfG/view?usp=share_link
https://drive.google.com/file/d/1oCYBvxhVW-RF5F_dvKP8rzO8xCWixgVX/view?usp=share_link
https://drive.google.com/file/d/1j4Hb7yHcxSTcYZPVjsAe98qCbXdcqYpX/view?usp=share_link
https://drive.google.com/file/d/17r1hfMCR7oECpt9v_zr2yvT0t0iKdiGH/view?usp=share_link
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 Figure 6.54. Flood Extent for APSFR14_DRB_Lim08 
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Figure 6.55. Inundation Depth (HQ500) for APSFR14_DRB_Lim08 
 

 
 

Figure 6.56. Flood Risk (HQ500) for APSFR14_DRB_Lim08 
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Table 6.32. Summary of flood risk in APSFR14_DRB_Lim08 
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Sub-Basin 

 

River/Tributary 

 

Admin.
Region  

Settlements/ 
villages at risk 

Flood 
Return 
Period 

Area  at 
risk (ha) 

No. of 
inhabitants 

at risk 

No. of 
buildings at 

risk 

No of 
commercial 
businesses 

at risk 

No. of 
cultural 

objects at 
risk 

LIm LIm 
Bijelo 
Polje 

Lipnica 

HQ10 9.31 53 11 0 0 

HQ100 10.28 64 19 0 0 

HQ500 10.76 70 27 0 0 

Source (S), Mechanism (M) and Characterization (C) of flood according to EU guidelines: S - A11, A12; M - A21; C – A40 

Description of historical damage: No information available 

Possibility of future significant 
damage87: 

Urbanization88: No Declaring the area protected: No Other Reasons: No 

Risk assessment / Significance of potential risks89: 

A) Human health, economic values B1) Water polluting substances / 
sites 

B2) Protected areas C) Risk for cultural heritage sites 

No. of houses  Contaminated sites  Nature Protected areas  UNESCO heritage sites  

Settlement area   Locations of substances  Drinking Water supply areas  Other cultural heritage sites  

Industrial objects  IED / PRTR-location  Bathing waters   

Industrial area    

 

                                                 
87 In accordance with Article 3 (3) of the Rulebook on the Closer Content of the Preliminary Flood Risk Assessment and the Flood Risk Management Plan (OG", No. 069/15). 
88 Determination if significant adverse impacts would occur in the future due to urban development. 
89 According to threshold of significance criteria detailed in Section 5 (Table 5.4). The red colour indicates a value equal to or above the threshold criteria, while green 
indicates a value below the threshold criteria. Risk assessment is in accordance with Article 3 (2) of the Rulebook on the Closer Content of the Preliminary Flood Risk 
Assessment and the Flood Risk Management Plan ("OG", No. 069/15 of 14.12.2015).  
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6.17 APSFR15_DRB_Lim09 

The location of APSFR15_DRB_Lim09 in the Danube River Basin is shown in Figure 6.57. 
 

Figure 6.57. Location of APSFR15_DRB_Lim09 

 

Hydrological data cover the proposed zone, which is the lowest part of Lim in Montenegro at 
the confluence with a large tributary of the river Bistrica. The APSFR is distinguished as 
follows:  

Catchment Area: Lim; River Tributary: Lim 
 

Flood Hazard 

Flood Source Fluvial (A11), Pluvial (A12). 

Flood Mechanism Natural Exceedance: Flooding of land by waters exceeding the 
capacity of their carrying channel or the level of adjacent lands 
(A21). 

Flood Characteristics No data (A40). 

Affected regions Municipality of Bijelo Polje 

Towns/Settlements Gubavač, Konatari, Oljue, Sutivan 
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Flood Risk 

Human Health Human Health: Adverse consequences to human health, either as 
immediate or consequential impacts, such as might arise from 
pollution or interruption of services related to water supply and 
treatment and would include fatalities (B11). 

Environment N/A 

Cultural Heritage N/A 

Economic Activity Property: Adverse consequences to property, which could include 
homes (B41). 

 
Flood risk and flood hazard maps at a scale of 1:5,000 have been prepared according to 
Table 6.33 below and are available for download (via Google Drive).  
 
Table 6.33. Flood hazard maps and flood risk maps prepared for APSFR15_DRB_Lim09 
 

Return Period Orthophoto OpenStreet Topographic 

Flood Hazard Maps  

Flood Extent 

HQ10, 100 and 500 Combined Download  Download  Download  

Inundation Depth 

HQ10 Download  Download  Download  

HQ100 Download  Download  Download  

HQ500 Download  Download  Download  

Flood Risk Maps  

HQ10 Download  Download  Download 

HQ100 Download  Download  Download  

HQ500 Download  Download  Download  

 
Figures 6.58 to 6.60 below provide examples of the flood hazard and flood risk maps for 
APSFR15_DRB_Lim09, which includes the combined flood extent at HQ10, HQ100 and 
HQ500 shown in Figure 6.58 together with inundations based on the HQ500 (Figure 6.59). 
The flood risk map for HQ500 is shown in Figure 6.60.  
 
A summary of all potential risks are shown in Table 6.34. 
  
 

https://drive.google.com/file/d/1WiuonoGc7ZMiX5hjeqJFx4vAlI6hmozS/view?usp=share_link
https://drive.google.com/file/d/1yujBQlKABl2NsYg3WPmd91M3KSWVya0I/view?usp=share_link
https://drive.google.com/file/d/1ImRt8gnpUay3xNykNVqOVO_3mS7RQgUh/view?usp=share_link
https://drive.google.com/file/d/15aYtf0WTr9nohnniWTJ_Z4K4JwxBOsE1/view?usp=share_link
https://drive.google.com/file/d/18AyeYIe7E_7VsGeNJtbI2ssGSWhUijcC/view?usp=share_link
https://drive.google.com/file/d/16NRnRiQWtLiLBiF8zvDaZPtXRCrW_xJX/view?usp=share_link
https://drive.google.com/file/d/1v65emI2k4fvBrVXruhS43DP324yHby0V/view?usp=share_link
https://drive.google.com/file/d/1wPVTFGcWmNrs9fMRFT55j2lbDReBZX4l/view?usp=share_link
https://drive.google.com/file/d/1N6VdeHn-HPMDTgARvIhXF1Ic9_Q_264_/view?usp=share_link
https://drive.google.com/file/d/11Rz8F3Rk-ItjIFEgR2_ps85zMdO25XxK/view?usp=share_link
https://drive.google.com/file/d/1gssR68tfm3z1ZcFZm3QSSRfTqUWzBp6n/view?usp=share_link
https://drive.google.com/file/d/1coo9RH-CzaFzdhAFAODEB5LgsnDv9D-O/view?usp=share_link
https://drive.google.com/file/d/1kaQS82H--G0BJB0l_L-YeqULoTKVB9Am/view?usp=share_link
https://drive.google.com/file/d/1qDqkTYqUXLfDAx4Rmc01YEIrDhf547pS/view?usp=share_link
https://drive.google.com/file/d/1wPzaT4F1n4LIB41sc4Xp_6JQ9SGU02yT/view?usp=share_link
https://drive.google.com/file/d/1nZ6A04q2Me3guYu0sRYFWo4wMwdMGh-f/view?usp=share_link
https://drive.google.com/file/d/1CbYOeY9qPXbcZkGusfKuywh-gbOltshD/view?usp=share_link
https://drive.google.com/file/d/1HxhzeP1NThpCH7F8rq8aNbGcCXP9z1Ry/view?usp=share_link
https://drive.google.com/file/d/1D_uyJqAQGXVg1aAAOnFYDIwITaiMBxUL/view?usp=share_link
https://drive.google.com/file/d/1etlYmROhZErwIWpRd9s-cbLd_oyeZ-7b/view?usp=share_link
https://drive.google.com/file/d/1caGeqh_tSC8iqWHAap7HsypYPnJehg5e/view?usp=share_link
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 Figure 6.58. Flood Extent for APSFR15_DRB_Lim09 
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Figure 6.59. Inundation Depth (HQ500) for APSFR15_DRB_Lim09 
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Figure 6.60. Flood Risk (HQ500) for APSFR15_DRB_Lim09 
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Table 6.34. Summary of flood risk in APSFR15_DRB_Lim09 
 

 

Sub-Basin 

 

River/Tributary 

 

Admin.
Region  

Settlements/ 
villages at risk 

Flood 
Return 
Period 

Area  at 
risk (ha) 

No. of 
inhabitants 

at risk 

No. of 
buildings at 

risk 

No of 
commercial 
businesses 

at risk 

No. of 
cultural 

objects at 
risk 

Lim Lim 
Bijelo 
Polje 

Gubaac, Konatari, Oljue, Sutivan 

HQ10 187.84 197 47 2 1 

HQ100 268.69 297 141 2 1 

HQ500 292.27 322 160 7 1 

Source (S), Mechanism (M) and Characterization (C) of flood according to EU guidelines: S - A11, A12; M - A21; C – A40 

Description of historical damage: No information available 

Possibility of future significant 
damage90: 

Urbanization91: No Declaring the area protected: No Other Reasons: No 

Risk assessment / Significance of potential risks92: 

A) Human health, economic values B1) Water polluting substances / 
sites 

B2) Protected areas C) Risk for cultural heritage sites 

No. of houses  Contaminated sites  Nature Protected areas  UNESCO heritage sites  

Settlement area   Locations of substances  Drinking Water supply areas  Other cultural heritage sites  

Industrial objects  IED / PRTR-location  Bathing waters   

Industrial area    

                                                 
90 In accordance with Article 3 (3) of the Rulebook on the Closer Content of the Preliminary Flood Risk Assessment and the Flood Risk Management Plan (OG", No. 069/15). 
91 Determination if significant adverse impacts would occur in the future due to urban development. 
92 According to threshold of significance criteria detailed in Section 5 (Table 5.4). The red colour indicates a value equal to or above the threshold criteria, while green 
indicates a value below the threshold criteria. Risk assessment is in accordance with Article 3 (2) of the Rulebook on the Closer Content of the Preliminary Flood Risk 
Assessment and the Flood Risk Management Plan ("OG", No. 069/15 of 14.12.2015).  
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6.18 APSFR16_DRB_Tara01 

The location of APSFR16_DRB_Tara01 in the Danube River Basin is shown in Figure 6.61. 
 

Figure 6.61. Location of APSFR16_DRB_Tara01 

 

Hydrological data cover the APSFR, which is distinguished as follows:  

Catchment Area: Tara; River Tributary: Tara 
 

Flood Hazard 

Flood Source Fluvial (A11), Pluvial (A12). 

Flood Mechanism Natural Exceedance: Flooding of land by waters exceeding the 
capacity of their carrying channel or the level of adjacent lands 
(A21). 

Flood Characteristics Torrential flood: A flood that appears and disappears fairly 
quickly, with little or no warning, usually as a result of intense 
rainfall over a  relatively small area (A31) 

Affected regions Municipality of Kolašin 

Towns/Settlements Kolašin, Donji Pažanj 
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Flood Risk 

Human Health Human Health: Adverse consequences to human health, either as 
immediate or consequential impacts, such as might arise from 
pollution or interruption of services related to water supply and 
treatment and would include fatalities (B11). 

Environment N/A 

Cultural Heritage N/A 

Economic Activity ▪ Property: Adverse consequences to property, which could 
include homes (B41). 

▪ Economic Activity: Adverse consequences to sectors of 
economic activity, such as manufacturing, construction, retail, 
services, and other sources of employment. (B44). 

 
Flood risk and flood hazard maps at a scale of 1:5,000 have been prepared according to 
Table 6.35 below and are available for download (via Google Drive).  
 
Table 6.35. Flood hazard maps and flood risk maps prepared for APSFR16_DRB_Tara01 
 

Return Period Orthophoto OpenStreet Topographic 

Flood Hazard Maps  

Flood Extent 

HQ10, 100 and 500 Combined Download  Download  Download  

Inundation Depth 

HQ10 Download  Download  Download  

HQ100 Download  Download  Download  

HQ500 Download  Download  Download  

Flood Risk Maps  

HQ10 Download  Download  Download 

HQ100 Download  Download  Download  

HQ500 Download  Download  Download  

 
Figures 6.62 to 6.64 below provide examples of the flood hazard and flood risk maps for 
APSFR16_DRB_Tara01, which includes the combined flood extent at HQ10, HQ100 and 
HQ500 shown in Figure 6.62 together with inundations based on the HQ500 (Figure 6.63). 
The flood risk map for HQ500 is shown in Figure 6.64.   
 
A summary of all potential risks are shown in Table 6.36. 
 

https://drive.google.com/file/d/1cu3slgEXLeoiEkMv3KLmGv2Im2Py7XqP/view?usp=share_link
https://drive.google.com/file/d/1zbD2QysbJk6WVtrUBkkcK25poaeVkby-/view?usp=share_link
https://drive.google.com/file/d/1KxPOrsa5sc7YbaZF6uifjACQLY3GsDAv/view?usp=share_link
https://drive.google.com/file/d/1WiuCQrINND7BLibGpr3I8xkOaV1ycCQ6/view?usp=share_link
https://drive.google.com/file/d/1IIJ3cMhaohGe-9F8jN5JKv1mHk7Sxbbd/view?usp=share_link
https://drive.google.com/file/d/1zfC_I6NwSaL2n4guQ8OVrzM-nWGrz8-C/view?usp=share_link
https://drive.google.com/file/d/1TQmMvOHJrbJQom2A3kudD0vUt7KZ01qk/view?usp=share_link
https://drive.google.com/file/d/16SEJ-4-YOQ0AsEXZX45tD4o1H986REpU/view?usp=share_link
https://drive.google.com/file/d/1scCiAL4fK7fLZzdAb5_5vmf-nz7mJ1Mo/view?usp=share_link
https://drive.google.com/file/d/1Dfq8pIgiPaLQEVeml0GydTlMQitWLW7v/view?usp=share_link
https://drive.google.com/file/d/1Qgl6f6qENYcqqSUuyIlmZY651Iu2zJFL/view?usp=share_link
https://drive.google.com/file/d/1_1B3gOPBO08VnCnom4kA6hhGH0EUKxOJ/view?usp=share_link
https://drive.google.com/file/d/1Dbvd5tcxHHw9vBWPgqoWqu_aaN4qo_O3/view?usp=share_link
https://drive.google.com/file/d/1VHnw3mRY2Erf8ECMrK9ktSz3-pKUaOaW/view?usp=share_link
https://drive.google.com/file/d/1Y3Jf80P0rIy8co-l32dgIvMnsvEDuzxr/view?usp=share_link
https://drive.google.com/file/d/1VsYQtEfpF4BsbH-LGQefzcSMHsjtVkc_/view?usp=share_link
https://drive.google.com/file/d/13u9neacLAb21Cy9-DcMNmnOoL0kygqC0/view?usp=share_link
https://drive.google.com/file/d/17-n4hAVZO8Rb_ujExVrlORcAXM6Y7D11/view?usp=share_link
https://drive.google.com/file/d/1-jDZp8TJfsF8ZeVngLvJY_RN7FNX3rRd/view?usp=share_link
https://drive.google.com/file/d/1GgVzAuiJjosd4yEsxysYplya5FnpWbHM/view?usp=share_link
https://drive.google.com/file/d/1YF7T33Od7mJw8Bs5b763Q8VMOD5QNPke/view?usp=share_link
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Figure 6.62. Flood Extent for APSFR16_DRB_Tara01 
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Figure 6.63. Inundation Depth (HQ500) for APSFR16_DRB_Tara01 
 

 
 
 

Figure 6.64. Flood Risk (HQ500) for APSFR16_DRB_Tara01 



 

 FRMP for the Danube River Basin (Draft Final Report) |  197 

 

 
 
 

Table 6.36. Summary of flood risk in for APSFR16_DRB_Tara01 
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Sub-Basin 

 

River/Tributary 

 

Admin.
Region  

Settlements/ 
villages at risk 

Flood 
Return 
Period 

Area  at 
risk (ha) 

No. of 
inhabitants 

at risk 

No. of 
buildings at 

risk 

No of 
commercial 
businesses 

at risk 

No. of 
cultural 

objects at 
risk 

Tara Tara Kolašin Kolašin, Donji Pažanj 

HQ10 27.57 62 10 0 0 

HQ100 48.37 210 35 1 0 

HQ500 52.42 219 38 2 0 

Source (S), Mechanism (M) and Characterization (C) of flood according to EU guidelines: S - A11, A12; M - A21; C - A31 

Description of historical damage: The settlement on Lug with about 50 residential buildings is endangered by the floods, as well as the sports zone with a sports hall 
and football and tennis courts. Also, the settlement near the bridge on Tara with about 15 residential buildings is endangered. 

Possibility of future significant 
damage93: 

Urbanization94: No Declaring the area protected: No Other Reasons: No 

Risk assessment / Significance of potential risks95: 

A) Human health, economic values B1) Water polluting substances / 
sites 

B2) Protected areas C) Risk for cultural heritage sites 

No. of houses  Contaminated sites  Nature Protected areas  UNESCO heritage sites  

Settlement area   Locations of substances  Drinking Water supply areas  Other cultural heritage sites  

Industrial objects  IED / PRTR-location  Bathing waters   

Industrial area    

 

                                                 
93 In accordance with Article 3 (3) of the Rulebook on the Closer Content of the Preliminary Flood Risk Assessment and the Flood Risk Management Plan (OG", No. 069/15). 
94 Determination if significant adverse impacts would occur in the future due to urban development. 
95 According to threshold of significance criteria detailed in Section 5 (Table 5.4). The red colour indicates a value equal to or above the threshold criteria, while green 
indicates a value below the threshold criteria. Risk assessment is in accordance with Article 3 (2) of the Rulebook on the Closer Content of the Preliminary Flood Risk 
Assessment and the Flood Risk Management Plan ("OG", No. 069/15 of 14.12.2015).  
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6.19 APSFR17_DRB_Tara02 

The location of APSFR17_DRB_Tara02 in the Danube River Basin is shown in Figure 6.65. 
 

Figure 6.65. Location of APSFR17_DRB_Tara02 

 

Hydrological data cover the APSFR, which is distinguished as follows:  

Catchment Area: Tara; River Tributary: Tara 
 

Flood Hazard 

Flood Source Fluvial (A11), Pluvial (A12). 

Flood Mechanism Natural Exceedance: Flooding of land by waters exceeding the 
capacity of their carrying channel or the level of adjacent lands 
(A21). 

Flood Characteristics Torrential flood: A flood that appears and disappears fairly 
quickly, with little or no warning, usually as a result of intense 
rainfall over a  relatively small area (A31) 

Affected regions Municipality of Mojkovac 

Towns/Settlements Podbišće, Ambarine 
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Flood Risk 

Human Health ▪ Human Health: Adverse consequences to human health, either 
as immediate or consequential impacts, such as might arise 
from pollution or interruption of services related to water 
supply and treatment and would include fatalities (B11). 

Environment N/A 

Cultural Heritage N/A 

Economic Activity ▪ Property: Adverse consequences to property, which could 
include homes (B41). 

▪ Rural Land Use: Adverse consequences to uses of the land, 
such as agricultural activity (livestock, arable and horticulture), 
forestry, mineral extraction and fishing (B43) 

 
Flood risk and flood hazard maps at a scale of 1:5,000 have been prepared according to 
Table 6.37 below and are available for download (via Google Drive).  
 
Table 6.37. Flood hazard maps and flood risk maps prepared for APSFR17_DRB_Tara02 
 

Return Period Orthophoto OpenStreet Topographic 

Flood Hazard Maps  

Flood Extent 

HQ10, 100 and 500 Combined Download  Download  Download  

Inundation Depth 

HQ10 Download  Download  Download  

HQ100 Download  Download  Download  

HQ500 Download  Download  Download  

Flood Risk Maps  

HQ10 Download  Download  Download 

HQ100 Download  Download  Download  

HQ500 Download  Download  Download  

 
Figures 6.66 to 6.68 below provide examples of the flood hazard and flood risk maps for 
APSFR17_DRB_Tara02, which includes the combined flood extent at HQ10, HQ100 and 
HQ500 shown in Figure 6.66 together with inundations based on the HQ500 (Figure 6.67). 
The flood risk map for HQ500 is shown in Figure 6.68.   
 
A summary of all potential risks are shown in Table 6.38. 
 
 

https://drive.google.com/file/d/1283edm_rHUzz9btHhv6F-rmW_W-nTuF-/view?usp=share_link
https://drive.google.com/file/d/1fusSbn9qcGUI9T8AKbChZ-QE9fudEbCk/view?usp=share_link
https://drive.google.com/file/d/18ZTtnKZTk5iFB8v_Z7PR29BeLa4OcnrH/view?usp=share_link
https://drive.google.com/file/d/1drqG_SaP1_yyRKU75pAxbIxrr27eDOM3/view?usp=share_link
https://drive.google.com/file/d/1lT25miASTeHDkadZTnBLY3qC3GArOXfg/view?usp=share_link
https://drive.google.com/file/d/1c1gkzrg2W7tLOScw5yR2yZmyQRraRlNt/view?usp=share_link
https://drive.google.com/file/d/154bRI7B8dXE-Dv3p1epHOvs0Vap65eU3/view?usp=share_link
https://drive.google.com/file/d/1e-EDbOdMryDmcVRG0iG0nMNt7U95nyPv/view?usp=share_link
https://drive.google.com/file/d/1VaVjJXThoB-0CgD5lcn07GN97KhDA8aR/view?usp=share_link
https://drive.google.com/file/d/15IbgnXElz9w5jhTSF0Rpl-UxCPTKFrDN/view?usp=share_link
https://drive.google.com/file/d/11Y0SjhIlgWfjZ5SS4n1zigCWcqqh_-Wv/view?usp=share_link
https://drive.google.com/file/d/1jhDnxvtGJXOATlv2GextwXUL2Yq-oXT-/view?usp=share_link
https://drive.google.com/file/d/1AxJsTCF7mN1QUPLrKJMM4b-NZnoUkUJE/view?usp=share_link
https://drive.google.com/file/d/1u6xG0Qyg2yaB81C6_FsPB1gG8Sv980be/view?usp=share_link
https://drive.google.com/file/d/1JksL7z3wUzY99hBf6yIqn3dH37mlhEa1/view?usp=share_link
https://drive.google.com/file/d/1vPXSgGRbGinvcEf6FRDpPWWonHZLMXSJ/view?usp=share_link
https://drive.google.com/file/d/1Bje3_l-ey_pUnqBq4ej1SHwvBF4jDUzC/view?usp=share_link
https://drive.google.com/file/d/1blfzMmiZX0bJj2rhG2vlHMyGY-5adrn9/view?usp=share_link
https://drive.google.com/file/d/1ojwCa5fue8oRzAEtPw3wX2bjMirUtk4I/view?usp=share_link
https://drive.google.com/file/d/11i7JbqTAgGl9TXVdtk-UUyvP87MWVH0m/view?usp=share_link
https://drive.google.com/file/d/1ls2EyVfy_AGhimjFdpgjRyxlikQIQUg9/view?usp=share_link
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Figure 6.66. Flood Extent for APSFR17_DRB_Tara02 
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Figure 6.67. Inundation Depth (HQ500) for APSFR17_DRB_Tara02 
 

 
 
 

Figure 6.68. Flood Risk (HQ500) for APSFR17_DRB_Tara02 
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Table 6.38. Summary of flood risk in APSFR17_DRB_Tara02 
 



 

 FRMP for the Danube River Basin (Draft Final Report) |  204 

 

Sub-Basin 

 

River/ 

Tributary 

 

Admin. 

Region  

Settlements/ 
villages at risk 

Flood 
Return 
Period 

Area  at 
risk (ha) 

No. of 
inhabitants 

at risk 

No. of 
buildings at 

risk 

No of 
commercial 
businesses 

at risk 

No. of 
cultural 

objects at 
risk 

Tara Tara Mojkovac Podbišće, Ambarine 

HQ10 26.38 89 9 0 0 

HQ100 38.96 128 13 0 0 

HQ500 46.82 156 16 0 0 

Source (S), Mechanism (M) and Characterization (C) of flood according to EU guidelines: S - A11, A12; M - A21; C - A31 

Description of historical damage: At the Podbišće location, six buildings may be endangered in the event of the Tara River overflowing. Borovnjački potok often knows 
how to swell, thus endangering the local road Mojkovac - Podbišće, five residential buildings and a small part of agricultural land. Due to the failure to maintain the 
culvert, there is a possibility of endangering the railway. In Ambarine a settlement above the railway with 15 apartments was flooded by stream that passes through 
that settlement. Also in Ambarine a settlement with 26 residential buildings may be endangered due to the overflow of the river Tara. 

Possibility of future significant 
damage96: 

Urbanization97: No Declaring the area protected: No Other Reasons: No 

Risk assessment / Significance of potential risks98: 

A) Human health, economic values B1) Water polluting substances / 
sites 

B2) Protected areas C) Risk for cultural heritage sites 

No. of houses  Contaminated sites  Nature Protected areas  UNESCO heritage sites  

Settlement area   Locations of substances  Drinking Water supply areas  Other cultural heritage sites  

Industrial objects  IED / PRTR-location  Bathing waters   

Industrial area    

                                                 
96 In accordance with Article 3 (3) of the Rulebook on the Closer Content of the Preliminary Flood Risk Assessment and the Flood Risk Management Plan (OG", No. 069/15). 
97 Determination if significant adverse impacts would occur in the future due to urban development. 
98 According to threshold of significance criteria detailed in Section 5 (Table 5.4). The red colour indicates a value equal to or above the threshold criteria, while green 
indicates a value below the threshold criteria. Risk assessment is in accordance with Article 3 (2) of the Rulebook on the Closer Content of the Preliminary Flood Risk 
Assessment and the Flood Risk Management Plan ("OG", No. 069/15 of 14.12.2015).  
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6.20 APSFR18_DRB_Breznica01 

The location of APSFR18_DRB_Breznica01 in the Danube River Basin is shown in Figure 6.69. 
 

Figure 6.69. Location of APSFR18_DRB_ Breznica01 

 

Hydrological data cover the APSFR, which is distinguished as follows:  

Catchment Area: Ćehotina; River Tributary: Breznica 
 

Flood Hazard 

Flood Source Fluvial (A11), Pluvial (A12). 

Flood Mechanism Natural Exceedance: Flooding of land by waters exceeding the 
capacity of their carrying channel or the level of adjacent lands 
(A21). 

Flood Characteristics Medium-Rapid Flood: The onset of flooding that occurs more 
slowly than a sudden flood (A34) 

Affected regions Municipality of Pljevlja 

Towns/Settlements Ševari 
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Flood Risk 

Human Health Human Health: Adverse consequences to human health, either as 
immediate or consequential impacts, such as might arise from 
pollution or interruption of services related to water supply and 
treatment and would include fatalities (B11). 

Environment N/A 

Cultural Heritage N/A 

Economic Activity ▪ Property: Adverse consequences to property, which could 
include homes (B41). 

▪ Rural Land Use: Adverse consequences to uses of the land, 
such as agricultural activity (livestock, arable and horticulture), 
forestry, mineral extraction and fishing (B43) 

 
Flood risk and flood hazard maps at a scale of 1:5,000 have been prepared according to 
Table 6.39 below and are available for download (via Google Drive).  
 
Table 6.39. Flood hazard maps and flood risk maps prepared for APSFR18_DRB_Breznica01 
 

Return Period Orthophoto OpenStreet Topographic 

Flood Hazard Maps  

Flood Extent 

HQ10, 100 and 500 Combined Download  Download  Download 

Inundation Depth 

HQ10 Download  Download  Download  

HQ100 Download  Download  Download  

HQ500 Download  Download  Download  

Flood Risk Maps  

HQ10 Download  Download  Download 

HQ100 Download  Download  Download  

HQ500 Download  Download  Download  

 
Figures 6.70 to 6.72 below provide examples of the flood hazard and flood risk maps for 
APSFR18_DRB_Breznica01, which includes the combined flood extent at HQ10, HQ100 and 
HQ500 shown in Figure 6.70 together with inundations based on the HQ500 (Figure 6.71). 
The flood risk map for HQ500 is shown in Figure 6.72.  
 
A summary of all potential risks are shown in Table 6.40. 
  
 

https://drive.google.com/file/d/1AIAQYiTf9oLEyZNwuoP1U93LvKjy6t6O/view?usp=share_link
https://drive.google.com/file/d/1eXv2r_z0hUm2m_qo1FHOUnwXnvGl73nP/view?usp=share_link
https://drive.google.com/file/d/19gVWyinCE2FWOkFCfb_vuz4_WvwH0yx8/view?usp=share_link
https://drive.google.com/file/d/1wmxp6kSTPVauvZNuITkfgYeVFgfLaxw_/view?usp=share_link
https://drive.google.com/file/d/1H7PY3xLbn0IxS6VSAE5Q2LAGns07C45u/view?usp=share_link
https://drive.google.com/file/d/1bEmwr8UgcqDnFdZyASoem8nROvA2-mmk/view?usp=share_link
https://drive.google.com/file/d/1ncUC7SULvDBlqYJIvMMJOf9FFxT3rAp5/view?usp=share_link
https://drive.google.com/file/d/1JMxIrfmE8UV7V9v9jwbxtCcsAc2SJKXL/view?usp=share_link
https://drive.google.com/file/d/1PYXyeo6wMQq81H0bW8DeewRbujjmhNRx/view?usp=share_link
https://drive.google.com/file/d/16gOaZC4ibzLLfO8hyxv7pA2dGpFyeRkT/view?usp=share_link
https://drive.google.com/file/d/1UpU663oiv4FU0Wk_sIyelVl_U5gmG-as/view?usp=share_link
https://drive.google.com/file/d/1Uc6CGwM7IBB78DK7uWDrrBWubPjmiC7Z/view?usp=share_link
https://drive.google.com/file/d/1tYHl-MZ6v_u1cP7P7idBEeD2ZeDa1yq8/view?usp=share_link
https://drive.google.com/file/d/1FOshDsLXQEtCULSxPazeI_k7HwV_jMj8/view?usp=share_link
https://drive.google.com/file/d/1L-uk5vmsMKMiBaBz196A40x2a0AVncMq/view?usp=share_link
https://drive.google.com/file/d/1AlNN5DE4-0x6aMgS7MVeJn26GK19WjSl/view?usp=share_link
https://drive.google.com/file/d/1E5_4E7ExNlMq8P-c69dTYUG-eMmo9E8O/view?usp=share_link
https://drive.google.com/file/d/1uNvC6bjorn2Sfj2ec2ArrXJrPumcNz_R/view?usp=share_link
https://drive.google.com/file/d/1wJ4vbVKkjM8tEAyaVIP9n05mvAtVKr4B/view?usp=share_link
https://drive.google.com/file/d/1aJQR4WpXvNCmNB2qnapa1XOBDoqvcFtm/view?usp=share_link
https://drive.google.com/file/d/1mI5RsHxSR3nfhO-EeFlYMIirSIcI_KDu/view?usp=share_link
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Figure 6.70. Flood Extent for APSFR18_DRB_Breznica01 
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Figure 6.71. Inundation Depth (HQ500) for APSFR18_DRB_Breznica01 
 

 
 

Figure 6.72. Flood Risk (HQ500) for APSFR18_DRB_Breznica01 
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Table 6.40. Summary of flood risk in APSFR18_DRB_Breznica01 
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Sub-Basin 

 

River/Tributary 

 

Admin.
Region  

Settlements/ 
villages at risk 

Flood 
Return 
Period 

Area  at 
risk (ha) 

No. of 
inhabitants 

at risk 

No. of 
buildings at 

risk 

No of 
commercial 
businesses 

at risk 

No. of 
cultural 

objects at 
risk 

Ćehotina Breznica Pljevlja Ševari 

HQ10 45.02 788 90 9 0 

HQ100 48.70 871 100 9 0 

HQ500 50.37 912 102 10 0 

Source (S), Mechanism (M) and Characterization (C) of flood according to EU guidelines: S - A11, A12; M - A21; C - A34 

Description of historical damage: River Breznica in the part of the settlement Ševari in the length of 1300 m floods arable land, meadows, orchards, auxiliary and 
residential buildings owned by locals. 

Possibility of future significant 
damage99: 

Urbanization100: No Declaring the area protected: No Other Reasons: No 

Risk assessment / Significance of potential risks101: 

A) Human health, economic values B1) Water polluting substances / 
sites 

B2) Protected areas C) Risk for cultural heritage sites 

No. of houses  Contaminated sites  Nature Protected areas  UNESCO heritage sites  

Settlement area   Locations of substances  Drinking Water supply areas  Other cultural heritage sites  

Industrial objects  IED / PRTR-location  Bathing waters   

Industrial area    

                                                 
99 In accordance with Article 3 (3) of the Rulebook on the Closer Content of the Preliminary Flood Risk Assessment and the Flood Risk Management Plan (OG", No. 069/15). 
100 Determination if significant adverse impacts would occur in the future due to urban development. 
101 According to threshold of significance criteria detailed in Section 5 (Table 5.4). The red colour indicates a value equal to or above the threshold criteria, while green 
indicates a value below the threshold criteria. Risk assessment is in accordance with Article 3 (2) of the Rulebook on the Closer Content of the Preliminary Flood Risk 
Assessment and the Flood Risk Management Plan ("OG", No. 069/15 of 14.12.2015).  
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6.21 APSFR19_DRB_Bukovica i Bijela01 

The location of APSFR19_DRB_Bukovica and Bijela01 in the Danube River Basin is shown in Figure 
6.73. 
 

Figure 6.73. Location of APSFR19_DRB_Bukovica i Bijela01 
 

 

Hydrological data cover the APSFR, which is distinguished as follows:  

Catchment Area: Piva; River Tributary: Bukovica i Bijelac 
 

Flood Hazard 

Flood Source Fluvial (A11) 

Flood Mechanism Natural Exceedance: Flooding of land by waters exceeding the 
capacity of their carrying channel or the level of adjacent lands 
(A21). 

Flood Characteristics No data (A40). 

Affected regions Municipality of Šavnik 

Towns/Settlements Šavnik 
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Flood Risk 

Human Health Human Health: Adverse consequences to human health, either as 
immediate or consequential impacts, such as might arise from 
pollution or interruption of services related to water supply and 
treatment and would include fatalities (B11). 

Environment N/A 

Cultural Heritage N/A 

Economic Activity Property: Adverse consequences to property, which could include 
homes (B41). 

 
Flood risk and flood hazard maps at a scale of 1:5,000 have been prepared according to 
Table 6.41 below and are available for download (via Google Drive).  
 
Table 6.41. Flood hazard maps and flood risk maps prepared for APSFR19_DRB_Bukovica 
and Bijela01 
 

Return Period Orthophoto OpenStreet Topographic 

Flood Hazard Maps  

Flood Extent 

HQ10, 100 and 500 Combined Download  Download  Download  

Inundation Depth 

HQ10 Download  Download  Download  

HQ100 Download  Download  Download  

HQ500 Download  Download  Download  

Flood Risk Maps  

HQ10 Download  Download  Download 

HQ100 Download  Download  Download  

HQ500 Download  Download  Download  

 
Figures 6.74 to 6.76 below provide examples of the flood hazard and flood risk maps for 
APSFR19_DRB_Bukovica and Bijela01, which includes the combined flood extent at HQ10, 
HQ100 and HQ500 shown in Figure 6.74 together with inundations based on the HQ500 
(Figure 6.75). The flood risk map for HQ500 is shown in Figure 6.76. 
 
A summary of all potential risks are shown in Table 6.42. 
   
 

https://drive.google.com/file/d/1T6S8n-vj0P1cbOser4Yg62IS4ZsEur2h/view?usp=share_link
https://drive.google.com/file/d/19h0wzreO3OmAW1o_z_2jXAwc_ly2k_Zl/view?usp=share_link
https://drive.google.com/file/d/1kgBfo9orHzlOUALuLa9WxgHTfChXMbEN/view?usp=share_link
https://drive.google.com/file/d/1K5WSWr5mAJkw9SZw1RoqDIbM-9k5cyeF/view?usp=share_link
https://drive.google.com/file/d/16S2FFHbzTIGHt_EqN5ZfhMB1uyk5lEn0/view?usp=share_link
https://drive.google.com/file/d/1Us70FFcyaatOn8PkWqEh-LK0aCqlHlN8/view?usp=share_link
https://drive.google.com/file/d/1ypOxH0ifoH7uK8g_afz0Li7KCgCau4pe/view?usp=share_link
https://drive.google.com/file/d/1KjpgBd1DHHxRdhxjn5FVAIJZZfW67RxL/view?usp=share_link
https://drive.google.com/file/d/1ZTwruSHyJKEPq1D1cLwo2RAZ4mZnNsRa/view?usp=share_link
https://drive.google.com/file/d/1KyL1BvuR-XfL2vO9089M86Qgdc4HNtQi/view?usp=share_link
https://drive.google.com/file/d/1upmWwm6pBzMdDPQe5Up89atpCTZOVnoH/view?usp=share_link
https://drive.google.com/file/d/1hzoVqoLpLHIGfjy8F2aq4Tv4yXGqSQVy/view?usp=share_link
https://drive.google.com/file/d/1Mawm_yW8YHcI5R0Rk34Gmb3WuG0_bjg8/view?usp=share_link
https://drive.google.com/file/d/1xNFDGhmWhAlkGv_Vo3r1gn41AOyvhfbR/view?usp=share_link
https://drive.google.com/file/d/1oiOTwLBSubrGdfbhVo2U7gxANwUMsQAr/view?usp=share_link
https://drive.google.com/file/d/14NMnx4mD0wVCsGGpj7-Wo0OveceMIilu/view?usp=share_link
https://drive.google.com/file/d/1gHDK4_hyDjOSZthcWSfds6_0BHtiqmnI/view?usp=share_link
https://drive.google.com/file/d/1Y0_B4SELc5YUtW8LFyInLwTg4ZStuyWi/view?usp=share_link
https://drive.google.com/file/d/1r8Cfa7zU43izHJu-s3vmm38jcttgChWK/view?usp=share_link
https://drive.google.com/file/d/16vHxS8rhdKxbuPdGE1gBSriESzxyc7LV/view?usp=share_link
https://drive.google.com/file/d/1DMvQenAq8qHHdjv4tdVAlZEIEZ7jYUq_/view?usp=share_link
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Figure 6.74. Flood Extent for APSFR19_DRB_Bukovica i Bijela01 

 

 
 

Figure 6.75. Inundation Depth (HQ500) for APSFR19_DRB_Bukovica i Bijela01 
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Figure 6.76. Flood Risk (HQ500) for APSFR19_DRB_Bukovica i Bijela01 
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Table 6.42. Summary of flood risk in APSFR19_DRB_Bukovica and Bijela01 
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Sub-Basin 

 

River/Tributary 

 

Admin.
Region  

Settlements/ 
villages at risk 

Flood 
Return 
Period 

Area  at 
risk (ha) 

No. of 
inhabitants 

at risk 

No. of 
buildings at 

risk 

No of 
commercial 
businesses 

at risk 

No. of 
cultural 

objects at 
risk 

Piva Bukovica i Bijela Šavnik Šavnik 

HQ10 7.47 14 3 0 0 

HQ100 11.16 22 5 0 0 

HQ500 13.56 30 13 0 0 

Source (S), Mechanism (M) and Characterization (C) of flood according to EU guidelines: S - A11; M - A21; C - A40 

Description of historical damage: No information available 

Possibility of future significant 
damage102: 

Urbanization103: No Declaring the area protected: No Other Reasons: No 

Risk assessment / Significance of potential risks104: 

A) Human health, economic values B1) Water polluting substances / 
sites 

B2) Protected areas C) Risk for cultural heritage sites 

No. of houses  Contaminated sites  Nature Protected areas  UNESCO heritage sites  

Settlement area   Locations of substances  Drinking Water supply areas  Other cultural heritage sites  

Industrial objects  IED / PRTR-location  Bathing waters   

Industrial area    

                                                 
102 In accordance with Article 3 (3) of the Rulebook on the Closer Content of the Preliminary Flood Risk Assessment and the Flood Risk Management Plan (OG", No. 069/15). 
103 Determination if significant adverse impacts would occur in the future due to urban development. 
104 According to threshold of significance criteria detailed in Section 5 (Table 5.4). The red colour indicates a value equal to or above the threshold criteria, while green 
indicates a value below the threshold criteria. Risk assessment is in accordance with Article 3 (2) of the Rulebook on the Closer Content of the Preliminary Flood Risk 
Assessment and the Flood Risk Management Plan ("OG", No. 069/15 of 14.12.2015).  
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Conclusions drawn from the maps 

The flood hazard and flood risk maps detail the affected areas in 19 APSFR in the Danube 
River Basin. A description of the potential risks/assets in the area of the flooding together 
with the significance of the potential risks in relation to human health, environmental, 
economic and cultural criteria are presented for a high (HQ10), medium (HQ100) and low 
risk (HQ500) flooding event for each APSFR.  

Table 6.43 shows the number of inhabitant, dwellings, commercial businesses and cultural 
objects at risk together with the total surface area inundated in each APSFR for high (HQ10), 
medium (HQ100) and low probability (HQ500) flooding events. For the Danube River Basin 
as a whole, the following information was calculated: 

▪ High probability flood event (HQ10): a total of 646 hectares would be inundated with 
4,753 inhabitants, 890 dwellings, 22 commercial businesses and 1 cultural object at 
risk.  

▪ Medium probability flood event (HQ100): a total of 880 hectares would be inundated 
with 5,898 inhabitants, 1,302 dwellings, 35 commercial businesses and 3 cultural 
objects at risk.  

▪ Low probability flood event (HQ500): a total of 966 hectares would be inundated with 
6,657 inhabitants, 1,637 dwellings, 56 commercial businesses and 5 cultural objects at 
risk.  

Table 6.44 provides a summary of the risk assessment for each APSFR, which is based on 
significance criteria and threshold values previously defined in Section 5 (Table 5.4). These 
values identify potentially significant issues in each APSFR related to human health, 
economic values, environmental risks and risks to cultural heritage sites. Data in Table 6.44 
clearly shows that all APSFR are at risk with respect to inhabitants and settlement areas. 5 of 
the 19 APSFR show a risk to industrial objects. Three APSFR are at risk for cultural heritage 
sites. No environmental risks are observed.  

Increased urbanization in APSFR10_DRB_Lim04, which covers Hareme, Rudeš and Talum in 
Berane, would be expected to have a negative impact in the event of future floods. 
Therefore, this information should be taken seriously in future spatial planning.  
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Table 6.43. Summary of risks to inhabitant, dwellings, commercial businesses and cultural objects at risk together with the total surface area 
inundated in APSFR for high (HQ10), medium (HQ100) and low risk (HQ500) flooding events. 

 
APSFR No. of People at Risk No. of Dwellings at Risk No. of Commercial 

Businesses at Risk 
No. of Cultural Objects 

at Risk 
Calculated Total Flooded 

Area (ha) 

 HQ10 HQ100 HQ500 HQ10 HQ100 HQ500 HQ10 HQ100 HQ500 HQ10 HQ100 HQ500 HQ10 HQ100 HQ500 

1_DRB_Ibar01 363 564 895 45 57 180 7 10 24 0 1 3 9.85 14.76 22.38 

2_DRB_Ibarac01 30 81 143 27 57 72 0 1 1 0 0 0 0.96 2.45 3.98 

3_DRB_Lovnička 
rijeka01 

89 168 230 68 106 134 0 2 2 0 1 1 4.57 7.96 10.87 

4_DRB_Županica01 38 81 95 25 56 59 1 3 3 0 0 0 32.04 59.14 63.53 

5_DRB_Grnčar01 150 289 318 63 128 175 0 1 1 0 0 0 56.6 107.17 123.13 

6_DRB_Vruja01 59 70 73 43 45 47 0 0 0 0 0 0 39.61 42.07 43.32 

7_DRB_Lim01 113 151 186 43 59 81 0 0 0 0 0 0 13.29 15.32 16.72 

8_DRB_Lim02 49 59 66 11 15 25 0 0 0 0 0 0 19.08 23.71 26.92 

9_DRB_Lim03 21 22 22 4 4 9 1 2 2 0 0 0 66 70.67 71.78 

10_DRB_Lim04 2393 2556 2639 300 334 344 2 2 2 0 0 0 52.92 57.52 59.61 

11_DRB_Lim05 86 88 90 8 21 35 0 1 1 0 0 0 23.42 26.81 29.83 

12_DRB_Lim06 59 65 70 17 25 36 0 0 0 0 0 0 11.93 12.92 13.62 

13_DRB_Lim07 100 112 121 66 82 84 0 1 1 0 0 0 12.37 13.33 14.04 

14_DRB_Lim08 53 64 70 11 19 27 0 0 0 0 0 0 9.31 10.28 10.76 

15_DRB_Lim09 197 297 322 47 141 160 2 2 7 1 1 1 187.84 268.69 292.27 

16_DRB_Tara01 62 210 219 10 35 38 0 1 2 0 0 0 27.57 48.37 52.42 

17_DRB_Tara02 89 128 156 9 13 16 0 0 0 0 0 0 26.38 38.96 46.82 

18_DRB_Breznica01 788 871 912 90 100 102 9 9 10 0 0 0 45.02 48.7 50.37 

19_DRB_Bukovica i 
Bijela01 

14 22 30 3 5 13 0 0 0 0 0 0 7.47 11.16 13.56 

Total for Danube 
River Basin 

4753 5898 6657 890 1302 1637 22 35 56 1 3 5 646.23 879.99 965.93 
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Table 6.44. Summary Risk Assessment105 
 

 
 
 
APSFR in Danube  
River Basin 

 
Human Health, Economic Values 

Environmental Risks Risk for Cultural 
Heritage Sites Water Polluting Substances / 

Sites 
 Protected Areas 

No. of 
Houses 

Settlement 
Area 

Industrial 
objects 

Industrial 
Area 

Polluted 
Sites 

Location  
of Specific 
Substances 

IED / 
PRTR-

location 

Nature 
Protected 

areas 

Drinking 
Water 
supply 
areas 

Bathing 
waters 

UNESCO 
heritage 

sites 

Other 
cultural 
heritage 

sites 
1_ Ibar01             

2_Ibarac01             

3_Lovnička rijeka01             

4_Županica01             

5_Grnčar01             

6_Vruja01             

7_Lim01             

8_Lim02             

9_Lim03             

10_Lim04             

11_Lim05             

12_Lim06             

13_Lim07             

14_Lim08             

15_Lim09             

16_Tara01             

17_Tara02             

18_Breznica01             

19_Bukovica i Bijela01             

                                                 
105 According to threshold of significance criteria detailed in Section 5 (Table 5.4). The red colour indicates a value equal to or above the threshold criteria, while green 
indicates a value below the threshold criteria. Risk assessment is in accordance with Article 3 (2) of the Rulebook on the Closer Content of the Preliminary Flood Risk. 
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7 OBJECTIVES OF THE FLOOD RISK MANAGEMENT IN 
THE DANUBE RIVER BASIN  

7.1 Introduction 

The FRMP needs to set objectives for the management of flood risk from all sources of 
flooding.  

The Objectives set out what needs to be achieved and, in accordance with the requirements 
of the Floods Directive to:  

▪ Reduce the likelihood of flooding; and,  
▪ Reduce the adverse consequences of flooding for human health, economic activity and 

the environment including cultural heritage.  

The FRMP provides a focus on managing flood risk within the ASPFRs. Based on the FRMP, 
objectives will be set in consultation with stakeholders to manage flood risk and identify the 
most sustainable combination of measures to meet the objectives.  

Objectives of the Flood risk management of mutual interest on the Danube River Basin level, 
which are based on the Directive 2007/60/EC on the assessment and management of flood 
risks, Preliminary Flood Risk Assessment and other relevant documents are as follows: 

1. Avoidance of new flood risks 
2. Reduction of existing flood risks (during and after the floods) 
3. Strengthening resilience, i.e. reducing the likelihood of flooding and reducing the 

adverse consequences of flooding for human health, economic activity and the 
environment including cultural heritage. 

4. Raising awareness about flood risks 
5. Implementing the solidarity principle 

7.2 Avoidance of new flood risks 

By creating a balance between the development and use of space in areas with the highest 
flood risk, and cooperation between the competent spatial planning institution - Ministry of 
ecology, spatial planning and urbanism and flood risk management institutions – Ministry of 
Agriculture, Forestry and Water Management and Water Administration, it is possible to 
avoid new risks or to reduce them to an acceptable level. Flood risks and potential risks 
should be identified and considered at the earliest phase of the planning process.  

The 2010/2011 floods showed the need to develop or adjust the existing flood protection 
programs, as well as planned and ongoing projects for improving flood protection levels. 
Construction in areas with high flood risks should be prevented, especially in previously 
flooded zones. Considering that the Spatial plan of Montenegro is in the development phase, 
it is important to implement the results from hazard and risk maps, starting from the 
mentioned document, down to the spatial planning documentation at the local level..Areas 
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of Potential Significant Flood Risk (APSFR) identified during the Preliminary Flood Risk 
assessment are  clearly marked and excluded from the future urban development.  

Competent authorities should use special conditions and permits to limit construction in 
areas under flood hazards and lower the flood risk in potential flood areas. In cases where 
construction cannot be avoided, the risks should be lowered to an acceptable level. 

7.3 Reduction of existing flood risks 

Reducing the existing risk of floods is achieved by applying structural measures that stop or 
restrict the spread of floods (maintenance and improvement of flood protection systems), 
and non-structural measures aimed at reducing vulnerability and exposure of people and 
communities, property, economic activity, environment and cultural heritage to 
consequences of floods.  

Key objectives, in relation to areas of impact are:  

Economic Activity  

▪ To reduce the cost of potential future flood damages to properties and infrastructure;  
▪ To reduce the economic costs caused by the disruption to essential infrastructure and 

services; and,  
▪ To optimise the economic return on flood risk management investment.  

Human Health and Social  

▪ To reduce the risk to life, health and wellbeing.  
▪ To increase awareness and understanding of flooding and its adverse consequences 

and improve community resilience.  
▪ To reduce the impact on people caused by the disruption to essential infrastructure 

and services.  
▪ To improve recreation and public amenities.  

Environmental  

▪ To consider the impact of Climate Change across all areas of impact;  
▪ To support the objectives of the Water Framework Directive and contribute to the 

achievement of good ecological potential/status for water bodies;  
▪ To protect and enhance the natural environment 

Significant impact on the reduction of existing flood risks in the part related to the reduction 
of flood exposure is achieved by applying measures that foresee harmonization of flood risk 
management measures with spatial planning documentation.  

Continuing activities to strengthen capacity and implement preventive preparatory actions, 
immediate flood protection measures and action after the end of regular flood defence will 
certainly help reduce the existing flood risks. The measures recognised and taken in the 
countries on the basis of national obligations, as well as those defined through 
transboundary cooperation, should contribute to reducing the existing flood risks in the 
Danube River Basin.  

Maintenance of flood protection structures should be planned and available on long-term 
basis. Procedures for approvals related to planning and construction of flood protection 
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structures should be simplified and made quicker. Attention should also be paid to 
implement these procedures in line with the best European practices, especially having in 
mind requirements of the Water Framework Directive, as well as other water-related 
directives. 

Safety and operational readiness of systems depends on employees with relevant local and 
technical knowledge, and therefore overall capacity of the State administration should be 
built over the time. The knowledge gained during previous flood events should be used for 
continuous improvements of plans and programs for reducing the risk of floods.  

7.4 Strengthening resilience 

Strengthening resilience to floods is a multi-sectoral process which includes numerous 
participants and needs to be undertaken based on their cooperation and coordination. 
Implementation of solutions for strengthening the resilience in the Danube River Basin 
should be coordinated between responsible authorities in the country, but also bilaterally 
with Serbia and Bosnia and Hecegovina through improved joint transboundary actions.  

The 2010/2011 floods showed the need for detailed hydrological studies and improved data 
collection in order to set up the methodology, which would analyse meteorological and 
hydrological elements important for integrated water and flood risk management in the 
Danube River Basin. 

The efforts should be made to improve the infrastructure for meteorological and 
hydrological monitoring, including capacity building in competent institutions. 
Improvements of forecasting and warning systems require qualified staff, training, and 
constant exchange of experiences. 

7.5 Raising awareness about flood risks 

Understanding the exposure and vulnerability to flood risk is a key step in preparing and 
building resilience. Effective solutions for strengthening resilience to floods will need the 
improvement of stakeholder capacities and increased public understanding in order to be 

faster and more flexible when disaster occurs. It also important to recognize the importance 
of information exchange with the neighbouring countries in the event of floods, especially 
those with transboundary impact. In order to ensure effective information of professional 
and general public it is recommended to establish a Geoportal as an information and 
communication platform 

GIS data base should be regularly improved in order to serve as an information source on 
implementation of measures, and for further public awareness raising about flood risks. 
Special attention should be given to improving public awareness and quick reaction 
capacities in case of sudden floods and torrents. Community awareness about flood risks 
should be improved and maintained, with clear understanding of their role in proper 
response to emergency situations. Community activities are very important in coordinated 
evacuation from the affected area, maintaining health and hygienic conditions in flooded 
areas, as well as to prevent accidental pollution. Organised media communication is also of 
key importance. 
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8  PROGRAMME OF MEASURES 

8.1 Methodology for preparation of the measures for flood protection 

In the preparation of the FRMP, measures are identified that are the specific actions which 
will deliver the FRMP Objectives. In setting the measures, the FRMP addresses all aspects of 
flood risk management, focusing on measures for prevention, protection and preparedness, 
and taking into account the characteristics of the particular river basin, including flood 
forecasting.   

According to guidelines of the EC106, measures may be structural or non-structural, falling 
into four categories: 

- Measures that aim to prevent / avoid increasing flood risk (e.g. measures related to 
planning).  

- Measures that protect from flooding by using natural flood management.  
- Measure that protect from flooding by using more traditional engineering methods.  
- Measures that prepare for flooding should it occur (e.g. flood warning, awareness 

raising, emergency response plans).  

As illustrated below in Table 8.1, measures are classified into 18 groups within 6 aspects: no 
action (M11) flood prevention (M21-M24), flood protection (M31-M35), preparedness 
(M41-M44), restoration and review (M51-M53). 

 
Table 8.1. Types of measures/group of aggregated measures according to the EC 
 

Aspect of 
flood risk 

management 
Type Measure Group Description  

No Action M11 No Action 
No measures are proposed to reduce the flood risk in 
the APSFR or other defined area 

Prevention  

M21 Avoidance 
Measure to prevent the location of new or additional 
receptors in flood prone areas (land use planning 
policies or regulation) 

M22 
Removal or 
relocation 

Measures to remove receptors from flood prone areas, 
or to relocate receptors to areas of lower probability of 
flooding and /or lower hazard  

M23 Reduction 
Measures to adapt receptors to reduce the adverse 
consequences in the event of a flood actions on 
buildings, public networks, etc.  

M24 
Other 

prevention 
measures 

Other measures to enhance flood risk prevention (may 
include flood risk modelling and assessment, flood 
vulnerability assessment, maintenance programmers’ or 
policies, etc.) 

Protection  M31 
Natural flood 

management / 
Measures to reduce the flow into natural or artificial 
drainage systems, such as overland flow interceptors 

                                                 
106 Guidance for Reporting under the Floods Directive (2007/60/EC): Guidance Document No. 29 (2013).  
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Aspect of 
flood risk 

management 
Type Measure Group Description  

runoff and 
catchment 

management 

and / or storage, enhancement of infiltration, etc. and 
including in-channel, floodplain works and the 
reforestation of banks, that restore natural systems to 
help slow flow and store water, extension of floodplains 
within historical morphological alluvial areas, increase 
of retention capacities of existing floodplains, 
establishment of temporary retentions etc; improving 
methods for ecologically acceptable approach to flood 
risk reduction 

M32 
Water flow 
regulation 

Measures involving physical interventions to regulate 
flows, such as the construction, modification or removal 
of water retaining structures (e.g. dams or other on-line 
storage areas or development of existing flow 
regulation rules), and which have a significant impact on 
the hydrological regime 

M33 

Channel, 
riverbanks and 

floodplain 
works 

Measures involving physical intervention in freshwater 
channels, mountain streams and flood-prone areas, 
such as the construction, modification or removal of 
structures or the alteration of channels, sediment 
dynamics management, dykes, etc.  

M34 
Surface water 
management 

Measures involving physical interventions to reduce 
surface water flooding, typically, but not exclusively, in 
an urban environment, such as enhancing artificial 
drainage capacities or though sustainable drainage 
systems 

M35 
Other 

protection 
measures 

Other measures to enhance protection against flooding, 
which may include flood defence asset maintenance 
programmes or policies  

Preparedness  

M41 
Flood 

forecasting and 
warning 

Measures for establish to enhance protection against 
flooding, which may include flood defence asset 
maintenance programmes or policies 

M42 

Emergency 
event response 

planning / 
contingency 

planning 

Planning activities in case of emergency situations, 
measures to establish or enhance flood event 
institutional e emergency response planning 

M43 
Public 

awareness and 
preparedness 

Measures to establish or enhance public awareness and 
preparedness for flood events 

M44 
Other measures 

for 
preparedness 

Other measures to establish or enhance preparedness 
for flood events to reduce adverse consequences  

Recovery and 
review 

M51 
Individual and 
social recovery 

Clean- up and restoration activities (buildings, 
infrastructures, etc.); Health and mental health 
supporting actions, incl. managing stress; Disaster 
financial assistance (grants, tax), incl. disaster legal 
assistance, disaster unemployment assistance; 
Temporary or permanent relocation; Other 
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Aspect of 
flood risk 

management 
Type Measure Group Description  

M52 
Environmental 

recovery 

Clean-up and restoration activities (whit several sub-
topics as mould protection; well-water safety and 
securing the disposal sites/landfills for hazardous 
materials); re-naturalization and revitalization of natural 
(flood) habitats-zones; Other  

M53 
Other recovery 

measures 
Other elements of recovery and review; Lessons learnt 
from flood events; Insurance policies; Other  

 

Structural and non-structural measures within APSFR in the Danube River Basin were 
identified with the emphasis on reducing potential adverse consequences on human health, 
the environment, cultural heritage and economic activity, as well as reduction of flood 
occurrence.  

In the process of preparing / determining the proposed measures, the following have been 
taken into account:  

▪ Preliminary Flood Risk Assessment;  
▪ Conclusions that can be drawn from the Flood Hazard Maps and Flood Risk Maps;  
▪ Environmental objectives of the Water Framework Directive;  
▪ Cost and benefits of the various options for managing flood risk;  
▪ The opportunity for natural flood plain management; and, 
▪ The impacts of Climate Change.  
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8.2 Proposed structural and non-structural measures for APSFR 

8.2.1 APSFR01_DRB_Ibar01 

The areas at risk of flooding have been identified for the APSFR at a return periods of HQ10, 
HQ100 and HQ500 (See Section 6.3). The areas prone to flooding where mitigation measures 
have either been constructed in the past or are proposed are shown at a return period of 
HQ500 in Figure 8.1. The proposed measures for the APSFR are presented in Table 8.2. 
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Figure 8.1. Identified areas/sections of potential flooding in APSFR01_DRB_Ibar01 
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Table 8.2. Measures proposed in APSFR01_DRB_Ibar01 

Municipality Rožaje 

Water body Ibar 

Watercourse Ibar 

Surrounding Area City of Rožaje and settlements Suho Polje and Zeleni 

Type of Area Urban  ☒ Yes ☐ No 

Rural ☒ Yes ☐ No 

Protected Area ☐ Yes ☒ No 

No. at Risk During Flooding High Probability Event (HQ10) Medium Probability Event (HQ100) Low Probability Event (HQ500) 

Inhabitants 363 564 895 

Dwellings 45 57 180 

Commercial Businesses 7 10 24 

Cultural Objects 0 1 3 

Inundation (hectares) 9.85 14.76 22.38 
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Schematic location of 
Sections 1 and 2 (HQ500) 
 
Solid Red lines indicate 
location of proposed 
measures in each section 
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Schematic location of 
Sections 3 and 4 (HQ500) 

 

 
 

Description of Measures The regulation of the Ibar River was drafted in 1979 and certain sections of the regulation were carried out. 
A fortification was built in the city area with a length of 450m on both banks, as shown in Section 1 above.  

In 1995, the main design of the main city sewage collector along the Ibar River in Rožaji was prepared, 
according to which it was planned that the collectors would be laid on the outside of the fortified wall in the 
sand path according to the regulation project. This project envisaged the regulation of the left and right 
banks from the bridge in the center of Rožaje to the next bridge downstream in a length of 700m. These 
works were carried out during 2018 (Section 2). 

In 2013, the preliminary design of the waste water treatment plant and sewerage network in the 
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Municipality of Rožaje was developed, which also included works on the regulation of the river bed of the 
Ibar. However, this project could not comply with the concept from the Main Project for the Regulation of 
the Ibar River Bed (from December 1979), since the Ibar River bed has been encroached on by the 
construction of residential and commercial buildings. Due to the construction of buildings and the 
construction of protective fortified walls on the downstream sections, the riverbed has been significantly 
narrowed. This narrowing and poor maintenance of the upstream (regulated) section led to significant 
decrease in the overall flow rate.  

The conceptual design of the waste water treatment plant and sewage network is designed to regulate the 
left and right banks of the Ibar River in a length of 1700m (Section 3). These works have not yet been 
carried out.  

Of the total section of 3.7 km, which is defined by the risk map as an area at risk of flooding, no protective 
measures have yet been designed for the 800m long section shown in Section 4. 

Key Measures M21: Measures to prevent the location of new or additional receptors in flood prone areas.  

Land use planning policies they should be such that they prevent the urbanization and construction of any 
buildings in areas that are at risk of flooding. The previous spatial planning documentation was limited to 
the prohibition of construction on water land, as this was prescribed by the Law on Water, and flood risk 
maps did not exist. 

M33: Measures involving physical intervention in freshwater channels, mountain streams and flood-prone 
areas, such as the construction, modification or removal of structures or the alteration of channels, sediment 
dynamics management, dykes, etc. 

Construction and maintenance of riverbank protection structure in the section Rožaje - Suho Polje – Zeleni, 
approx. 3.7 km in length on both sides.  

Competent Water 
Authority 

Ministry responsible for Water Management  
Water Administration (WA) 

Other Relevant Authorities Municipality of Rožaje 
Capital Projects Administration  

Status of Implementation Section 1 - Completed works 
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Section 2 - Completed works 

Section 3 - Preliminary design  

Section 4 - No status 

Investments Costs  Section 3 - Main design and construction works: €3,500,000 

Section 4 - Preparation design and construction work: €1,500,000 

Maintenance Costs Section 1 – Maintenance costs: €100,000/year 
Section 2 - Maintenance costs: €50,000/year 

Priority (first / second / 
third) 

First 
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8.2.2 APSFR02_DRB_Ibarac01 

The areas at risk of flooding have been identified for the APSFR at a return periods of HQ10, 
HQ100 and HQ500 (See Section 6.4). The areas prone to flooding where mitigation measures 
are required are shown at a return period of HQ500 in Figure 8.2. The proposed measures 
for the APSFR are presented in Table 8.3. 
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Figure 8.2. Identified area of potential flooding in APSFR02_DRB_Ibarac01 
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Table 8.3. Measures proposed in APSFR02_DRB_Ibarac01 

Municipality Rožaje 

Water body Ibar 

Watercourse Ibarac 

Surrounding Area City of Rožaje and settlement Ibarac 

Type of Area Urban  ☒ Yes ☐ No 

Rural ☐ Yes ☒ No 

Protected Area ☐ Yes ☒ No 

No. at Risk During Flooding High Probability Event (HQ10) Medium Probability Event (HQ100) Low Probability Event (HQ500) 

Inhabitants 30 81 143 

Dwellings 27 57 72 

Commercial Businesses 0 1 1 

Cultural Objects 0 0 0 

Inundation (hectares) 0.96 2.45 3.98 
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Schematic location of Risk 
Area (HQ500) 
 
Solid Red lines indicate 
location of proposed 
measures 
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Key Measures M21: Measures to prevent the location of new or additional receptors in flood prone areas.  

Land use planning policies they should be such that they prevent the urbanization and construction of any 
buildings in areas that are at risk of flooding. The previous spatial planning documentation was limited to 
the prohibition of construction on water land, as this was prescribed by the Law on Water, and flood risk 
maps did not exist. 

M33: Measures involving physical intervention in freshwater channels, mountain streams and flood-prone 
areas, such as the construction, modification or removal of structures or the alteration of channels, sediment 
dynamics management, dykes, etc. 

Construction of riverbank protection structure approx. 1 km in length on both sides of river Ibarac. 

Competent Water 
Authority 

Ministry responsible for Water Management  
Water Administration (WA) 

Other Relevant Authorities Municipality of Rožaje 
Capital Projects Administration  
 

Status of Implementation No status 

Investments Costs  Main design and construction works €2,000,000 

Priority (first/second/third) Second 
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8.2.3 APSFR03_DRB_Lovnička rijeka01 

The areas at risk of flooding have been identified for the APSFR at a return periods of HQ10, 
HQ100 and HQ500 (See Section 6.5). The areas prone to flooding where mitigation measures 
are required are shown at a return period of HQ500 in Figure 8.3. The proposed measures 
for the APSFR are presented in Table 8.4. 



 

 FRMP for the Danube River Basin (Draft Final Report) |  239 

Figure 8.3. Identified area of potential flooding in APSFR03_DRB_Lovnička rijeka01 
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Table 8.4. Measures proposed in APSFR03_DRB_Lovnička rijeka01 

Municipality Rožaje 

Water body Ibar 

Watercourse Lovnička  

Surrounding Area Settlements Hurije, Donja Lovnica 

Type of Area Urban  ☒ Yes ☐ No 

Rural ☐ Yes ☒ No 

Protected Area ☐ Yes ☒ No 

No. at Risk During Flooding High Probability Event (HQ10) Medium Probability Event (HQ100) Low Probability Event (HQ500) 

Inhabitants 89 168 230 

Dwellings 68 106 134 

Commercial Businesses 0 2 2 

Cultural Objects 0 1 1 

Inundation (hectares) 4.57 7.96 10.87 

Schematic location of Risk 
Area (HQ500) 

See Figure 8.3 above 

Key Measures M21: Measures to prevent the location of new or additional receptors in flood prone areas.  

Land use planning policies they should be such that they prevent the urbanization and construction of any 
buildings in areas that are at risk of flooding. The previous spatial planning documentation was limited to 
the prohibition of construction on water land, as this was prescribed by the Law on Water, and flood risk 
maps did not exist. 

M33: Measures involving physical intervention in freshwater channels, mountain streams and flood-prone 
areas, such as the construction, modification or removal of structures or the alteration of channels, sediment 
dynamics management, dykes, etc. 

Considering that a large number of buildings are built on the shore itself, the watercourse is clogged with 
waste and various objects that are thrown into the river. In order to enable the outflow of large waters, it is 
necessary to carry out regular cleaning of the river bed, removal of deposits and vegetation. 
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There are approximately 100 buildings on the banks of the Lovnička river in a length of about 2.4 km. 
Individual mobile protection for buildings on the left and right banks of the river Lovnička where necessary 
in a length of 600m is recommended. Mobile protection is recommended in a length of 1200m. 

Competent Water 
Authority 

Ministry responsible for Water Management 
Water Administration (WA) 

Other Relevant Authorities Municipality of Rožaje 
Capital Projects Administration  
 

Status of Implementation No status 

Investments Costs  Individual mobile protection: €300,000 

Maintenance Costs  Maintaining the flow of the riverbed: €50,000/year 

Priority (first/second/third) Second 
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8.2.4 APSFR04_DRB_Županica01 

The areas at risk of flooding have been identified for the APSFR at a return periods of HQ10, 
HQ100 and HQ500 (See Section 6.6). The areas prone to flooding where mitigation measures 
are required are shown at a return period of HQ500 in Figure 8.4. The proposed measures 
for the APSFR are presented in Table 8.5. 
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Figure 8.4. Identified area of potential flooding in APSFR04_DRB_Županica01 
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Table 8.5. Measures proposed in APSFR04_DRB_Županica01 

Municipality Rožaje 

Water body Ibar 

Watercourse Županica 

Surrounding Area Settlements Kalače, Skarepača, Koljeno, Rasadnik 

Type of Area Urban  ☐ Yes ☒ No 

Rural ☒ Yes ☐ No 

Protected Area ☐ Yes ☒ No 

No. at Risk During Flooding High Probability Event (HQ10) Medium Probability Event (HQ100) Low Probability Event (HQ500) 

Inhabitants 38 81 95 

Dwellings 25 56 59 

Commercial Businesses 1 3 3 

Cultural Objects 0 0 0 

Inundation (hectares) 32.04 59.14 63.53 

Schematic location of Risk 
Area (HQ500) 

See Figure 8.4 above 

Key Measures M21: Measures to prevent the location of new or additional receptors in flood prone areas.  

Land use planning policies they should be such that they prevent the urbanization and construction of any 
buildings in areas that are at risk of flooding. The previous spatial planning documentation was limited to 
the prohibition of construction on water land, as this was prescribed by the Law on Water, and flood risk 
maps did not exist. 

M31: Measures to reduce the flow into natural or artificial drainage systems. 

In order to protect against floods, the regulation of the Županica River with the formation of a green 
protective belt is recommended. Afforestation and the application of technical and biotechnical works 
should protect the river bank and prevent or slow down the propagation of flood waves. 

M33: Measures involving physical intervention in freshwater channels, mountain streams and flood-prone 
areas, such as the construction, modification or removal of structures or the alteration of channels, sediment 
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dynamics management, dykes, etc. 

There are approximately 60 buildings at risk on the banks of the Županica river in a length of about 6 km. 
Individual mobile protection for buildings on the left and right banks of the Županica river where necessary 
in a length of 2000 m is recommended.   

Competent Water 
Authority 

Ministry responsible for Water Management  
Water Administration (WA) 

Other Relevant Authorities Municipality of Rožaje 
Capital Projects Administration  
 

Status of Implementation No status 

Investments Costs  Regulation/afforestation: €100,000 
Individual mobile protection: €400,000 

Priority (first second/third) Second 
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8.2.5 APSFR05_DRB_Grnčar01 

The areas at risk of flooding have been identified for the APSFR at a return periods of HQ10, 
HQ100 and HQ500 (See Section 6.7). The areas prone to flooding where mitigation measures 
are required are shown at a return period of HQ500 in Figure 8.5. The proposed measures 
for the APSFR are presented in Table 8.6. 
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Figure 8.5. Identified area of potential flooding in APSFR05_DRB_Grnčar01 
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Table 8.6. Measures proposed in APSFR05_DRB_Grnčar01 

Municipality Gusinje 

Water body Lim 

Watercourse Grnčar 

Surrounding Area City of Gusinje and settlements Grnčar, Dolja, Dosuđe 

Type of Area Urban  ☒ Yes ☐ No 

Rural ☒ Yes ☐ No 

Protected Area ☐ Yes ☒ No 

No. at Risk During Flooding High Probability Event (HQ10) Medium Probability Event (HQ100) Low Probability Event (HQ500) 

Inhabitants 150 289 318 

Dwellings 63 128 175 

Commercial Businesses 0 1 1 

Cultural Objects 0 0 0 

Inundation (hectares) 56.60 107.17 123.13 
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Schematic location of Risk 
Area (HQ500) 
 
Solid Red lines indicate 
location of proposed 
measures 
 

 
Key Measures The Grnčar River is a torrential watercourse in the basin of which large amounts of sediment are produced. 

From the border to the town of Gusinje, problems arise, which are reflected in the following: 

• There is a very extensive deposition of river sediment that the river transports from its upper and 
middle course. 
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• Due to the formation of banks, the river bed meanders, destroying the land. 

• Due to the rise of the river bed, with higher flows, floods occur on the surrounding land. 

Existing poor condition regarding the stability of the riverbed, decreased discharge capacity of the riverbed 
segments and the vulnerability of surrounding areas during the rainy season, are mainly the product of 
following factors: 

• Lack of river training structures for management of flow regime and prevention and mitigation of 
floods in entire project area; 

• Previous exploitation of river deposits granted in accordance with state regulations have been 
conducted without adequate project documentation that would clearly define the obligations and 
constrains to the concessionaires in order to prevent riverbed degradation. Additional problem was 
lack of effective control and sanctioning of unauthorized works.  

• The project documentation was not adequate in terms of minimizing the impact on the sediment 
regime that results in degradation of riverbed downstream from the concession site. Quantities and 
type of deposits that can be taken out are generally not determined on the basis of appropriate 
investigations; 

• Sediment exploitation has also been carried out illegally. 

Sub-basins of all tributaries are characterized by steep average slopes that quickly generate high surface 
discharges after rainfall. In relatively short periods of time, tributary’s discharge at the confluence can be 
greater than the discharge in Lim river which (larger) catchment area generates a flood wave at a slower 
pace. A large amount of sediment which is deposited by the tributary is also influencing the occurrence of a 
backwater in the Lim and increased the vulnerability of the upstream river banks.  

Grnčar River in the border zone with Albania has a significantly higher left bank. As a result, large amounts 
of water and torrential sediment during seasonal floods are uncontrollably spilled along the right, lower 
shores endangering the surrounding terrain (mainly agricultural areas). The minor river bed is mostly 
buried, so the flow is unstable. It can be said that this is the basic characteristic along the entire stream of 
Grnčar to the city zone of Gusinje. Further, the river passes under the bridge and flows through the urban 
area. Along the left bank is a low terrain, which includes a wide zone with green areas and agricultural land. 
On the right bank is a terrain that is sloping towards the part of the settlement with individual housing. This 
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part of the settlement is endangered by high water levels at a stretch of about 440 m downstream from the 
traffic bridge. As can be concluded based on the above, the entire section of the Grnčar river from the 
border with Albania to the confluence with the Ljuča river is threatened by floods. 

Considering the above, the following flood protection measures are identified: 

M33: Measures involving physical intervention in freshwater channels, mountain streams and flood-prone 
areas, such as the construction, modification or removal of structures or the alteration of channels, sediment 
dynamics management, dykes, etc. 

Significant flood protection activities were undertaken in the previous period. The municipality of Gusinje 
has started the implementation of the embankment construction on the section upstream of the bridge in 
the length of 1km (Section 1). Preparations are project documentation, but unfortunately only 300 m of 
embankment was built. Also, the construction of the embankment on Section 2 (in the length of 842 m) is in 
the realization phase. Namely, development of documentation for flood protection and irrigation in the Lim 
river basin, with Grnčar River is part of GEF1/SCCF2 funded WBDRB3 project. The Project Development 
Objective is to improve mechanisms and capacities in Bosnia & Herzegovina, Montenegro and Serbia to plan 
and manage the trans-boundary Drina River Basin (DRB), incorporating climate change adaptation. On the 
basis of the prepared project documentation, activities are currently being conducted to prepare and call 
for tender documentation. Expected end of the project in 2026. 

Competent Water 
Authority 

Ministry responsible for Water Management  
Water Administration (WA) 

Other Relevant Authorities Municipality of Gusinje 
Capital Projects Administration  
 

Status of Implementation Implementation phase underway 

Investments Costs  Within the framework of the WBDRB3 project financed by GEF1/SCCF2, the Grnčar river regulation project 
upstream from the bridge to the border with Albania will be implemented. The project documentation was 
prepared and revised in 2020. The value of the investment was € 5,630,000 however, this value has in the 
meantime almost doubled due to the market situation (coronavirus, war in Ukraine) and was calculated at 
around €10,000,000. This is the reason that the project was transferred to the second phase of the WBDRB3 
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project and its realization is expected in 2026. 

Priority (first second/third) First 
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8.2.6 APSFR06_DRB_Vruja01 

The areas at risk of flooding have been identified for the APSFR at a return periods of HQ10, 
HQ100 and HQ500 (See Section 6.8). The areas prone to flooding where mitigation measures 
are required are shown at a return period of HQ500 in Figure 8.6. The proposed measures 
for the APSFR are presented in Table 8.7. 
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Figure 8.6. Identified area of potential flooding in APSFR06_DRB_Vruja01 

 



 

 FRMP for the Danube River Basin (Draft Final Report) |  255 

Table 8.7. Measures proposed in APSFR06_DRB_Vruja01 

Municipality Gusinje 

Water body Lim 

Watercourse Vruja 

Surrounding Area Gusinje 

Type of Area Urban  ☒ Yes ☐ No 

Rural ☒ Yes ☐ No 

Protected Area ☐ Yes ☒ No 

No. at Risk During Flooding High Probability Event (HQ10) Medium Probability Event (HQ100) Low Probability Event (HQ500) 

Inhabitants 59 70 73 

Dwellings 43 45 47 

Commercial Businesses 0 0 0 

Cultural Objects 0 0 0 

Inundation (hectares) 39.61 42.07 43.32 
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Schematic location of Risk 
Area (HQ500) 
 
Solid Red lines indicate 
location of proposed 
measures 
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Key Measures The Vruja River causes floods in its most upstream part, i.e. on the section upstream from the mouth of the 
river Ljuca in a length of about 1200m. The area upstream and downstream of the bridge over the Vruja 
River is the most endangered. In this area, from 1968 to 2003, 7 flood episodes were recorded (based on 
hydrological data), practically every five years, and the most intense floods were in 2011. 

The area is mainly about agricultural land. The most endangered refugee settlement is on the left bank 
downstream from the bridge on the road section Plav - Vojno selo - Gusinje, in Gusinje. 

Considering the above, the following flood protection measures are proposed: 

M33: Measures involving physical intervention in freshwater channels, mountain streams and flood-prone 
areas, such as the construction, modification or removal of structures or the alteration of channels, sediment 
dynamics management, dykes, etc. 

In the period 2012-2014, works were carried out on the regulation of the riverbed and the construction of 
the embankment on the left bank upstream and downstream of the bridge on the Vruja in a length of 
400m. The trough is stabilized with a protective wall, on the left bank, and an embankment on the left and 
right banks. These facilities prevent the direct overflow of large waters of the Vruja River, which has a 
return period of once in 50 years. The value of the investment was 140,000.00€. 

Regular maintenance of the built infrastructure is suggested so that its role is complete. Also, on the left 
bank, a smaller stream flows in, which the locals call Vrujica, which also threatens the refugee settlement by 
flooding. The watercourse is very often covered with garbage and overgrown with vegetation. As a 
measure, it is necessary to clean it. 

Competent Water 
Authority 

Ministry responsible for Water Management  
Water Administration (WA) 

Other Relevant Authorities Municipality of Gusinje 
 

Status of Implementation No status 

Investments Costs  - 

Maintenance Costs Regular maintenance of constructed infrastructure €50,000/year 

Priority (first/second/third) First 
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8.2.7  APSFR07_DRB_Lim01 

The areas at risk of flooding have been identified for the APSFR at a return periods of HQ10, 
HQ100 and HQ500 (See Section 6.9). The areas prone to flooding where mitigation measures 
are required are shown at a return period of HQ500 in Figure 8.7. The proposed measures 
for the APSFR are presented in Table 8.8. 
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Figure 8.7. Identified area of potential flooding in APSFR07_DRB_Lim01 
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Table 8.8. Measures proposed in APSFR07_DRB_Lim01 

Municipality Plav 

Water body Lim 

Watercourse Lim 

Surrounding Area City of Plav, and settlements Brezojevica, Rambalovi lugovi 

Type of Area Urban  ☒ Yes ☐ No 

Rural ☒ Yes ☐ No 

Protected Area ☐ Yes ☒ No 

No. at Risk During Flooding High Probability Event (HQ10) Medium Probability Event (HQ100) Low Probability Event (HQ500) 

Inhabitants 113 151 186 

Dwellings 43 59 81 

Commercial Businesses 0 0 0 

Cultural Objects 0 0 0 

Inundation (hectares) 13.29 15.32 16.73 
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Schematic location of Risk 
Area (HQ500) 
 
Solid Red lines indicate 
location of proposed 
measures 
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Key Measures M33: Measures involving physical intervention in freshwater channels, mountain streams and flood-prone 
areas, such as the construction, modification or removal of structures or the alteration of channels, sediment 
dynamics management, dykes, etc. 

This section is characterized by the largest part of the basin, which narrows at the downstream end, 
between the mouths of the Komaračka and Đurička rivers, as well as the alternation of high and low banks. 
The left bank is low and subject to flooding every 2-3 years. 

Significant flood protection activities were undertaken in the previous period. The construction of the 
embankment is in the realization phase. Namely, development of documentation for flood protection and 
irrigation in the Lim river basin, with Grnčar River is part of GEF1/SCCF2 funded WBDRB3 project. The 
Project Development Objective is to improve mechanisms and capacities in Bosnia & Herzegovina, 
Montenegro and Serbia to plan and manage the transboundary Drina River Basin (DRB), incorporating 
climate change adaptation. On the basis of the prepared project documentation,  the call for tender 
documentation was expected and completion of works until the end of 2024. However, due to the lack of 
financial resources project has been rescheduled for the second phase and its completion is expcted to be 
in 2026. 

The section of the river Lim, for which regulation is projected, extends from the point at the downstream 
end which is about 650 m upstream from the inflow of the Đurička river to the profile which is about 43 m 
downstream from the Plav bridge. The goal is for the regulation at the downstream end to fit into a stable 
section where it is not possible to "wander" the riverbed, which will prevent the return impact of high 
waters on the settlement of Brezojevica.  The length of the projected section is about 1,315m. On this 
section, the Lim River receives a torrent tributary from the left - Bijeli potok, about 92 m downstream from 
the Plav bridge. 

Competent Water 
Authority 

Ministry responsible Water Management  
Water Administration (WA) 

Other Relevant Authorities Municipality of Plav 
 

Status of Implementation Implementation phase underway 

Investments Costs  Construction of embankment €1,800,000 
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Priority (first/second/third) First 
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8.2.8 APSFR08_DRB_Lim02 

The areas at risk of flooding have been identified for the APSFR at a return periods of HQ10, 
HQ100 and HQ500 (See Section 6.10). The areas prone to flooding where mitigation 
measures are required are shown at a return period of HQ500 in Figure 8.8. The proposed 
measures for the APSFR are presented in Table 8.9. 
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Figure 8.8. Identified area of potential flooding in APSFR08_DRB_Lim02 

 



 

 FRMP for the Danube River Basin (Draft Final Report) |  266 

Table 8.9. Measures proposed in APSFR08_DRB_Lim02 

Municipality Andrijevica 

Water body Lim 

Watercourse LIm 

Surrounding Area Andrijevica and settlement Prljanije 

Type of Area Urban  ☒ Yes ☐ No 

Rural ☒ Yes ☐ No 

Protected Area ☐ Yes ☒ No 

No. at Risk During Flooding High Probability Event (HQ10) Medium Probability Event (HQ100) Low Probability Event (HQ500) 

Inhabitants 49 59 66 

Dwellings 11 15 25 

Commercial Businesses 0 0 0 

Cultural Objects 0 0 0 

Inundation (hectares) 19.08 23.71 26.92 
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Schematic location of Risk 
Area (HQ500) 
 
Solid Red lines indicate 
location of proposed 
measures 
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Key Measures M33: Measures involving physical intervention in freshwater channels, mountain streams and flood-prone 
areas, such as the construction, modification or removal of structures or the alteration of channels, sediment 
dynamics management, dykes, etc. 

Intervention regulation works on the river Lim near Andrijevica was carried out in 2014 on the stretch from 
the mouth of the river Zlorečica to Slatina (above the refugee settlement) for a length of 660m. This 
represents the regulation of part of the river bed through the city with an embankment on the left bank. 

The proposed measure involves embankment maintenance and watercourse cleaning work, which should 
be carried out continuously. 

Competent Water 
Authority 

Ministry responsible for Water Management  
Water Administration (WA) 

Other Relevant Authorities Municipality of Andrijevica 
 

Status of Implementation Implementation is underway 

Investments Costs  - 

Maintenance Costs Embankment maintenance and clearance of the river bed €50,000/year 

Priority (first/second/third) First 
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8.2.9 APSFR09_DRB_Lim03 

The areas at risk of flooding have been identified for the APSFR at a return periods of HQ10, 
HQ100 and HQ500 (See Section 6.11). The areas prone to flooding where mitigation 
measures are required are shown at a return period of HQ500 in Figure 8.9. The proposed 
measures for the APSFR are presented in Table 8.10. 
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Figure 8.9. Identified area of potential flooding in APSFR09_DRB_Lim03 
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Table 8.10. Measures proposed in APSFR09_DRB_Lim03 

Municipality Berane 

Water body Lim 

Watercourse LIm 

Surrounding Area Settlement Vinicka 

Type of Area Urban  ☒ Yes ☐ No 

Rural ☒ Yes ☐ No 

Protected Area ☐ Yes ☒ No 

No. at Risk During Flooding High Probability Event (HQ10) Medium Probability Event (HQ100) Low Probability Event (HQ500) 

Inhabitants 21 22 22 

Dwellings 4 4 9 

Commercial Businesses 1 2 2 

Cultural Objects 0 0 0 

Inundation (hectares) 66.00 70.67 71.78 
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Schematic location of Risk 
Area (HQ500) 
 
Solid Red lines indicate 
location of proposed 
measures 
 
 

 



 

 FRMP for the Danube River Basin (Draft Final Report) |  273 

Key Measures M33: Measures involving physical intervention in freshwater channels, mountain streams and flood-prone 
areas, such as the construction, modification or removal of structures or the alteration of channels, sediment 
dynamics management, dykes, etc. 

The river Lim upstream from the mouth of the river Vinica in a length of about 4 km has been negatively 
affected by the exploitation of sand and gravel. The riverbed currently meanders into several branches, 
reaching a width of up to 200m. This is the reason why the surrounding settlements of Vinicka and Trepca 
on the left bank and the settlement of Rijeka Maslenica on the right bank are threatened by floods. 
Although mainly agricultural land is threatened by floods, several commercial buildings, a cemetery in the 
Rijeka Maslenica settlement and a bridge over the Lim River that leads to this settlement are in the zone of 
flooding. The road direction Andrijevica - Berane is not threatened, but the route of the planned highway is 
in the flooding zone. Due to all of the above, it is necessary to carry out regulatory works on the riverbed, 
which would form minor and major riverbeds upstream from the mouth of the river Vinica and more 
importantly to strengthen the banks with embankments over a length of approximately 4 km. 

Competent Water 
Authority 

Ministry responsible for Water Management  
Water Administration (WA) 

Other Relevant Authorities Municipality of Berane 
Capital Projects Administration  
 

Status of Implementation No status 

Investments Costs  Regulation works and construction of embankment €6,000,000 

Priority (first/second/third) Second 
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8.2.10 APSFR10_DRB_Lim04 

The areas at risk of flooding have been identified for the APSFR at a return periods of HQ10, 
HQ100 and HQ500 (See Section 6.12). The areas prone to flooding where mitigation 
measures are required are shown at a return period of HQ500 in Figure 8.10. The proposed 
measures for the APSFR are presented in Table 8.11. 
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Figure 8.10. Identified area of potential flooding in APSFR10_DRB_Lim04 
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Table 8.11. Measures proposed in APSFR10_DRB_Lim04 

Municipality Berane 

Water body Lim 

Watercourse LIm 

Surrounding Area City of Berane and settlements Talum, Riversajd, Hareme 

Type of Area Urban  ☒ Yes ☐ No 

Rural ☐ Yes ☒ No 

Protected Area ☐ Yes ☒ No 

No. at Risk During Flooding High Probability Event (HQ10) Medium Probability Event (HQ100) Low Probability Event (HQ500) 

Inhabitants 2,393 2,556 2,639 

Dwellings 300 334 344 

Commercial Businesses 2 2 2 

Cultural Objects 0 0 0 

Inundation (hectares) 52.92 57.52 59.61 
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Schematic location of Risk 
Area (HQ500) 
 
Solid Red lines indicate 
location of proposed 
measures 
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Key Measures M21: Measures to prevent the location of new or additional receptors in flood prone areas.  

Land use planning policies they should be such that they prevent the urbanization and construction of any 
buildings in areas that are at risk of flooding. The previous spatial planning documentation was limited to 
the prohibition of construction on water land, as this was prescribed by the Law on Water, and flood risk 
maps did not exist. 

M33: Measures involving physical intervention in freshwater channels, mountain streams and flood-prone 
areas, such as the construction, modification or removal of structures or the alteration of channels, sediment 
dynamics management, dykes, etc. 

On the right and left banks of the watercourse, behind the existing roads, in the section of the current 
design, there are many residential buildings, business and industrial buildings that are threatened by floods. 
Around 2,640 inhabitants are also at risk. This is the reason why efforts are being made to protect this area. 

Section 1 - Significant flood protection activities were undertaken in the previous period. The construction 
of the embankment is in the realization phase. Namely, development of documentation for flood protection 
and irrigation in the Lim river basin, with Grnčar River is part of GEF1/SCCF2 funded WBDRB3 project. The 
Project Development Objective is to improve mechanisms and capacities in Bosnia & Herzegovina, 
Montenegro and Serbia to plan and manage the transboundary Drina River Basin (DRB), incorporating 
climate change adaptation. On the basis of the prepared project documentation, activities are currently 
being conducted to prepare and call for tender documentation. Expected end of the project in 2025. 

The existing configuration of the banks of the Lim River on a wider stretch, which including the subject 
regulation, is characterized by a narrow gorge downstream from the city, and a valley with left lower and 
right upper banks in the city. Both inundation surfaces are endangered, especially the left one. 

This section of the river Lim in Berane stretches between two traffic bridges in the total length of 1,234m, in 
the immediate vicinity of the urban zone of the city. The downstream bridge is on the E-65 road connecting 
Sušica on the left bank with Maslovarić street on the right bank. The second bridge is the link between the 
Svetosavska street on the left bank and the Maslovarica street on the right. 

Technical solution on the entire section covered by the design provides for a uniform flow profile, the so-
called "One-sided" riverbed, trapezoidal shape, with the dimensions (width and height/depth) and 
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individual elements (slopes) adapted to the conditions and requirements on the regulated section. The 
width of the designed riverbed at the bottom amounts to 62 m, the slopes are in the inclination 1:1.15, and 
the height / depth of the riverbed is 4.0 m. At certain sub-sections, the embankments are envisaged, with a 
width of 4.0m at the crown, and the outer slopes with the inclination of 1:1.15. The crown of the 
embankment is planned as a promenade of a 3m wide. 

Section 2 – Downstream from the above-mentioned section on the left bank is the settlement of Beran 
Selo, and on the right is Harem. Over 150 residential buildings in this area are threatened by floods. It is 
recommended to continue the construction of the embankment in accordance with the upstream section. 
The length of the section is approximately 900m. 

Competent Water 
Authority 

Ministry responsible for Water Management  
Water Administration (WA) 

Other Relevant Authorities Municipality of Berane 
Capital Projects Administration  
 

Status of Implementation Section 1 - Implementation underway 
Section 2 - No status. 

Investments Costs  Section 1: Construction of embankment €4,145,000 
Section 2: Construction of embankment €2,000,000 

Priority (first/second/third) First 
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8.2.11 APSFR11_DRB_Lim05 

The areas at risk of flooding have been identified for the APSFR at a return periods of HQ10, 
HQ100 and HQ500 (See Section 6.13). The areas prone to flooding where mitigation 
measures are required are shown at a return period of HQ500 in Figure 8.11. The proposed 
measures for the APSFR are presented in Table 8.12. 
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Figure 8.11. Identified area of potential flooding in APSFR11_DRB_Lim05 
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Table 8.12. Measures proposed in APSFR11_DRB_Lim05 

Municipality Bijelo Polje 

Water body Lim 

Watercourse Lim 

Surrounding Area Settlement Ribarevina 

Type of Area Urban  ☐ Yes ☒ No 

Rural ☒ Yes ☐ No 

Protected Area ☐ Yes ☒ No 

No. at Risk During Flooding High Probability Event (HQ10) Medium Probability Event (HQ100) Low Probability Event (HQ500) 

Inhabitants 86 88 90 

Dwellings 8 21 35 

Commercial Businesses 0 1 1 

Cultural Objects 0 0 0 

Inundation (hectares) 23.42 26.81 29.83 
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Schematic location of Risk 
Area (HQ500) 
 
Solid Red lines indicate 
location of proposed 
measures 
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Key Measures The right bank of the section of the Lim River that is the subject of this APFSR is steeper than the left bank. 
In the vicinity of the threatened area on the left bank, there are important infrastructure facilities such as a 
highway and a railway leading to Serbia, as well as an electric power plant and TS. All these objects are 
outside the flood zone. Floods mainly affect agricultural land, within which residential and auxiliary 
buildings are built, on the left bank of the river Lim upstream of the bridge and downstream of the bridge in 
a length of 500m. Also, the left bank of the Ljuboviđa tributary, upstream of the mouth, in a length of about 
600m, is threatened by floods.  

Considering the above, the following flood protection measures are proposed: 

M33: Measures involving physical intervention in freshwater channels, mountain streams and flood-prone 
areas, such as the construction, modification or removal of structures or the alteration of channels, sediment 
dynamics management, dykes, etc. 

Considering that it is mostly agricultural land, a small percentage of the population (1%) and several 
buildings are at risk, the use of individual mobile protection at the left bank of river Lim in a length of about 
1,200m is recommended.  Also, the use of individual mobile protection at the left bank of the river 
Ljubovida a length of about 300m, is recommended.  

Competent Water 
Authority 

Ministry responsible for Water Management  
Water Administration (WA) 

Other Relevant Authorities Municipality of Bijelo Polje  
Capital Projects Administration  
 

Status of Implementation No status 

Investments Costs  Individual mobile protection €300,000 

Priority (first/second/third) Third 
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8.2.12 APSFR12_DRB_Lim06 

The areas at risk of flooding have been identified for the APSFR at a return periods of HQ10, 
HQ100 and HQ500 (See Section 6.14). The areas prone to flooding where mitigation 
measures are required are shown at a return period of HQ500 in Figure 8.12. The proposed 
measures for the APSFR are presented in Table 8.13. 
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Figure 8.12. Identified area of potential flooding in APSFR12_DRB_Lim06 
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Table 8.13. Measures proposed in APSFR12_DRB_Lim06 

Municipality Bijelo Polje  

Water body Lim 

Watercourse Lim 

Surrounding Area Settlement Rakonje 

Type of Area Urban  ☐ Yes ☒ No 

Rural ☒ Yes ☐ No 

Protected Area ☐ Yes ☒ No 

No. at Risk During Flooding High Probability Event (HQ10) Medium Probability Event (HQ100) Low Probability Event (HQ500) 

Inhabitants 59 65 70 

Dwellings 17 25 36 

Commercial Businesses 0 0 0 

Cultural Objects 0 0 0 

Inundation (hectares) 11.93 12.92 13.62 
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Schematic location of Risk 
Area (HQ500) 
 
Solid Red lines indicate 
location of proposed 
measures 
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Key Measures M33: Measures involving physical intervention in freshwater channels, mountain streams and flood-prone 
areas, such as the construction, modification or removal of structures or the alteration of channels, sediment 
dynamics management, dykes, etc. 

The affected area is on the left bank of the river Lim, about 600m long. 70 inhabitants and 36 residential 
and auxiliary buildings have been endangered by floods. This is the reason why it is recommended to build 
an embankment on this section. 

Competent Water 
Authority 

Ministry responsible for Water Management  
Water Administration (WA) 

Other Relevant Authorities Municipality of Bijelo Polje, 
Capital Projects Administration  
 

Status of Implementation No status 

Investments Costs  Construction of embankment €600,000 

Priority (first/second/third) Second 
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8.2.13 APSFR13_DRB_Lim07 

The areas at risk of flooding have been identified for the APSFR at a return periods of HQ10, 
HQ100 and HQ500 (See Section 6.15). The areas prone to flooding where mitigation 
measures are required are shown at a return period of HQ500 in Figure 8.13. The proposed 
measures for the APSFR are presented in Table 8.14. 
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Figure 8.13. Identified area of potential flooding in APSFR13_DRB_Lim07 
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Table 8.14. Measures proposed in APSFR13_DRB_Lim07 

Municipality Bijelo Polje  

Water body Lim 

Watercourse Lim 

Surrounding Area Settlements Lješnica and Rijeke 

Type of Area Urban  ☒ Yes ☐ No 

Rural ☐ Yes ☒ No 

Protected Area ☐ Yes ☒ No 

No. at Risk During Flooding High Probability Event (HQ10) Medium Probability Event (HQ100) Low Probability Event (HQ500) 

Inhabitants 100 112 121 

Dwellings 66 82 84 

Commercial Businesses 0 1 1 

Cultural Objects 0 0 0 

Inundation (hectares) 12.37 13.33 14.04 
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Schematic location of Risk 
Area (HQ500) 
 
Solid Red lines indicate 
location of proposed 
measures 
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Key Measures M33: Measures involving physical intervention in freshwater channels, mountain streams and flood-prone 
areas, such as the construction, modification or removal of structures or the alteration of channels, sediment 
dynamics management, dykes, etc. 

Section 1 - Significant flood protection activities were undertaken in the previous period. The construction 
of the embankment on Section 1 is in the realization phase. Namely, development of documentation for 
flood protection and irrigation in the Lim river basin, with Grnčar River is part of GEF1/SCCF2 funded 
WBDRB3 project. On the basis of the prepared project documentation, activities are currently being 
conducted to prepare and call for tender documentation. Expected end of the project in 2025.  

The subject area of this documentation stretches in urban area of Bijelo Polje from the fire station to Limska 
street. The length of this section is 608m. The Lim River on this section has significant left side tributary river 
Lješnica. 

The Lim River bed on the section in question is located between two bridges. The first bridge is pedestrian 
and is located at about 171m from the beginning of the shoreline that is the subject of the project. The 
second, traffic bridge is about 9m upstream from the end of the planned embankment. 

This section of the Lim river is characterized by different configurations of the left and right banks. The 
terrain on the right bank has a much steeper slope, with higher elevations than the left bank. Accordingly, 
the left bank was suitable for the formation of the settlement. The majority of objects in the contact zone 
are for individual housing, with several multi-story buildings. The project area also includes several public 
facilities: Public Water Supply Agency, Fire Station and pumping station for communal waters next to 
Lješnica confluence. The entire length of the left bank is overgrown with small to medium trees and bushes.  

Section 2 -The bed of the river Lješnica in a stretch of about 60 m from the mouth turns blue at high water 
levels in Lim. The bed of the river Lješnica in a stretch of about 60 m from the mouth turns blue at high 
water levels in Lim. Therefore, this section will be included in the development of the left bank of the river 
Lim on the section between the two bridges. It is recommended that the rest of the section, which is under 
a moderate risk of flooding in the length of 950 m, should be regularly cleaned and maintained in order to 
improve runoff, and buildings that may be threatened by flooding should be protected with mobile 
protection. 
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Competent Water 
Authority 

Ministry responsible for Water Management 
Water Administration (WA) 

Other Relevant Authorities Municipality of Bijelo Polje 
Capital Projects Administration  
 

Status of Implementation Section 1 - Implementation underway 
Section 2– No status 

Investments Costs  Section 1: Constrution of embankment €4,187,000 
Section 2: Mobile protection €600,000 

Priority (first/second/third) First 
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8.2.14 APSFR14_DRB_Lim08 

The areas at risk of flooding have been identified for the APSFR at a return periods of HQ10, 
HQ100 and HQ500 (See Section 6.16). The areas prone to flooding where mitigation 
measures are required are shown at a return period of HQ500 in Figure 8.14. The proposed 
measures for the APSFR are presented in Table 8.15. 
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Figure 8.14. Identified area of potential flooding in APSFR14_DRB_Lim08 
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Table 8.15. Measures proposed in APSFR14_DRB_Lim08 

Municipality Bijelo Polje  

Water body Lim 

Watercourse Lim 

Surrounding Area Bijelo Polje, settlement Lipnica 

Type of Area Urban  ☒ Yes ☐ No 

Rural ☐ Yes ☒ No 

Protected Area ☐ Yes ☒ No 

No. at Risk During Flooding High Probability Event (HQ10) Medium Probability Event (HQ100) Low Probability Event (HQ500) 

Inhabitants 53 64 70 

Dwellings 11 19 27 

Commercial Businesses 0 0 0 

Cultural Objects 0 0 0 

Inundation (hectares) 9.31 10.28 10.76 
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Schematic location of Risk 
Area (HQ500) 
 
Solid Red lines indicate 
location of proposed 
measures 
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Key Measures M33: Measures involving physical intervention in freshwater channels, mountain streams and flood-prone 
areas, such as the construction, modification or removal of structures or the alteration of channels, sediment 
dynamics management, dykes, etc. 

The left and right banks of the river Lim downstream from the pedestrian bridge in a length of about 900m 
are densely populated. There are a large number of residential and commercial buildings, a gas station, 
border police administration, etc. 

It is recommended to continue the construction of the embankment in accordance with the upstream 
section. 

Competent Water 
Authority 

Ministry responsible for Water Management  
Water Administration (WA) 

Other Relevant Authorities Municipality of Bijelo Polje 
Capital Projects Administration  
 

Status of Implementation No status 

Investments Costs  Constrution of embankment €2,000,000 

Priority (first/second/third) Second 
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8.2.15 APSFR15_DRB_Lim09 

The areas at risk of flooding have been identified for the APSFR at a return periods of HQ10, 
HQ100 and HQ500 (See Section 6.17). The areas prone to flooding where mitigation 
measures are required are shown at a return period of HQ500 in Figure 8.15. The proposed 
measures for the APSFR are presented in Table 8.16. 

Figure 8.15. Identified area of potential flooding in APSFR15_DRB_Lim09 
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Table 8.16. Measures proposed in APSFR15_DRB_Lim09 

Municipality Bijelo Polje  

Water body Lim 

Watercourse Lim 

Surrounding Area Settlements Oluja, Sutivan, Gubavač, Konatari 

Type of Area Urban  ☐ Yes ☒ No 

Rural ☒ Yes ☐ No 

Protected Area ☐ Yes ☒ No 

No. at Risk During Flooding High Probability Event (HQ10) Medium Probability Event (HQ100) Low Probability Event (HQ500) 

Inhabitants 197 297 322 

Dwellings 47 141 160 

Commercial Businesses 2 2 7 

Cultural Objects 1 1 1 

Inundation (hectares) 187.84 268.69 292.27 
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Schematic location of Risk 
Area (HQ500) 
 
Solid Red lines indicate 
location of proposed 
measures 
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Key Measures M33: Measures involving physical intervention in freshwater channels, mountain streams and flood-prone 
areas, such as the construction, modification or removal of structures or the alteration of channels, sediment 
dynamics management, dykes, etc. 

It is recommended to build an embankment on the left bank in the length of 5 km (Section 1) and on the 
right bank in Section 2 in the length of 300m and Section 3 in the length of 1200m on the river and Lim. On 
the river Bistrica, in the upstream part in a length of 1 km, it is recommended to use mobile protection for 
residential buildings.  

Competent Water 
Authority 

Ministry responsible for Water Management (MAFWM) 
Water Administration (WA) 

Other Relevant Authorities Municipality of Bijelo Polje 
Capital Projects Administration  
 

Status of Implementation No status 

Investments Costs  Construction of embankment €6,500,000 
Mobile protection €600,000 

Priority (first/second/third) Third 
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8.2.16 APSFR16_DRB_Tara01 

The areas at risk of flooding have been identified for the APSFR at a return periods of HQ10, 
HQ100 and HQ500 (See Section 6.18). The areas prone to flooding where mitigation 
measures are required are shown at a return period of HQ500 in Figure 8.16. The proposed 
measures for the APSFR are presented in Table 8.17. 
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Figure 8.16. Identified area of potential flooding in APSFR16_DRB_Tara01 
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Table 8.17. Measures proposed in APSFR16_DRB_Tara01 

Municipality Kolasin 

Water body Tara 

Watercourse Tara 

Surrounding Area Kolašin – settlement Donji Pažanj 

Type of Area Urban  ☒ Yes ☐ No 

Rural ☐ Yes ☒ No 

Protected Area ☐ Yes ☒ No 

No. at Risk During Flooding High Probability Event (HQ10) Medium Probability Event (HQ100) Low Probability Event (HQ500) 

Inhabitants 62 210 219 

Dwellings 10 35 38 

Commercial Businesses 0 1 2 

Cultural Objects 0 0 0 

Inundation (hectares) 27.57 48.37 52.42 
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Schematic location of Risk 
Area (HQ500) 
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Key Measures M33: Measures involving physical intervention in freshwater channels, mountain streams and flood-prone 
areas, such as the construction, modification or removal of structures or the alteration of channels, sediment 
dynamics management, dykes, etc. 

The regulation of the Tara River through Kolašin was carried out on a section about 100m downstream from 
the "Babljak" bridge over the Tara River, at the connection of Kolašin with the main road up to above 
Bećova Bara, in a length of approx. 3000 m. The works were carried out in the period 2012-2014.  

The proposed measure involves embankment maintenance and watercourse cleaning work, which should 
be carried out continuously. 

Competent Water 
Authority 

Ministry responsible for Water Management  
Water Administration (WA) 

Other Relevant Authorities Municipality of Kolašin 
 

Status of Implementation Implementation underway 

Investments Costs  - 

Maintenance Costs  Embankment maintenance and clearance of the river bed €50,000/year 

Priority (first/second/third) First 
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8.2.17 APSFR17_DRB_Tara02 

The areas at risk of flooding have been identified for the APSFR at a return periods of HQ10, 
HQ100 and HQ500 (See Section 6.19). The areas prone to flooding where mitigation 
measures are required are shown at a return period of HQ500 in Figure 8.17. The proposed 
measures for the APSFR are presented in Table 8.18. 
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Figure 8.17. Identified area of potential flooding in APSFR17_DRB_Tara02 
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Table 8.18. Measures proposed in APSFR17_DRB_Tara02 

Municipality Mojkovac 

Water body Tara 

Watercourse Tara 

Surrounding Area Settlements Podbišće, Ambarine 

Type of Area Urban  ☒ Yes ☐ No 

Rural ☐ Yes ☒ No 

Protected Area ☐ Yes ☒ No 

No. at Risk During Flooding High Probability Event (HQ10) Medium Probability Event (HQ100) Low Probability Event (HQ500) 

Inhabitants 89 128 156 

Dwellings 9 13 16 

Commercial Businesses 0 0 0 

Cultural Objects 0 0 0 

Inundation (hectares) 26.38 38.96 46.82 
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Schematic location of Risk 
Area (HQ500) 
 
Solid Red lines indicate 
location of proposed 
measures 
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Key Measures M33: Measures involving physical intervention in freshwater channels, mountain streams and flood-prone 
areas, such as the construction, modification or removal of structures or the alteration of channels, sediment 
dynamics management, dykes, etc. 

The Tara River has been regulated in the following sections: 

• An embankment near Mojkovac in order to protect the right bank downstream from the 
rehabilitated tailings of the "Brskovo" mine. 

• Two stone fortifications 100 m long were built on the right bank of the Tara, in the settlement of 
Ambarine and in the locality of Kneževići 

• Protection of the Jalovišta embankment - regulation and protection of the Tara shore from the 
railway bridge to under the sewage treatment plant, as well as protection of the right bank of the 
Tara and the local road towards Prošćenje, in several locations, 600m long, in the municipality of 
Mojkovac. 

Regulation of the Rudnica tributary, which flows into the Tara river immediately upstream of Mojkovac, on 
a length of 1000 meters, was carried out.  The works were carried out in 2013. 

The proposed measure involves embankment maintenance and watercourse cleaning work, which should 
be carried out continuously. 

 

Competent Water 
Authority 

Ministry responsible for Water Management  
Water Administration (WA) 

Other Relevant Authorities Municipality of Mojkovac 
 

Status of Implementation Implementation underway 

Investments Costs  - 

Maintenance Costs  Embankment maintenance and clearance of the river bed €100,000/year 

Priority (first/second/third) First 
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8.2.18 APSFR18_DRB_Breznica01 

The areas at risk of flooding have been identified for the APSFR at a return periods of HQ10, 
HQ100 and HQ500 (See Section 6.20). The areas prone to flooding where mitigation 
measures are required are shown at a return period of HQ500 in Figure 8.18. The proposed 
measures for the APSFR are presented in Table 8.19. 
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Figure 8.18. Identified area of potential flooding in APSFR18_DRB_Breznica01 
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Table 8.19. Measures proposed in APSFR18_DRB_Breznica01 

Municipality Pljevlja 

Water body Ćehotina  

Watercourse Breznica 

Surrounding Area Ševari 

Type of Area Urban  ☒ Yes ☐ No 

Rural ☐ Yes ☒ No 

Protected Area ☐ Yes ☒ No 

No. at Risk During Flooding High Probability Event (HQ10) Medium Probability Event (HQ100) Low Probability Event (HQ500) 

Inhabitants 788 871 912 

Dwellings 90 100 102 

Commercial Businesses 9 9 10 

Cultural Objects 0 0 0 

Inundation (hectares) 45.02 48.70 50.37 
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Schematic location of Risk 
Area (HQ500) 
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Key Measures M33: Measures involving physical intervention in freshwater channels, mountain streams and flood-prone 
areas, such as the construction, modification or removal of structures or the alteration of channels, sediment 
dynamics management, dykes, etc. 

Section 1 - The bed of the river Breznica is regulated in the city center between the streets Prvi december 
and Kralj Petar. It is proposed to continue the regulation of the Breznica River in accordance with the 
already performed works downstream from the bridge on Kralj Petar Street in a length of about 700m. -  

Section 2 - Regular maintenance of the flow rate of the river bed of the Breznica river is proposed (cleaning 
the bottom of the river bed from sediment, mud, waste, low vegetation and trees, cleaning the slopes and 
banks of the river bed). It is about the section of the Breznica river downstream from the regulated part of 
the riverbed to the mouth of the Ćehotina river in a length of 600m, as well as downstream from the mouth 
in a length of 670m (and further up to the WWTP, a total of 2km).  

Competent Water 
Authority 

Ministry responsible for Water Management  
Water Administration (WA) 

Other Relevant Authorities Municipality of Pljevlja 
Capital Projects Administration  
 

Status of Implementation No status 

Investments Costs  Section 1:  Construction of embankment €1,500,000 
Section 2: Maintenance and clearance of the river bed €300,000 

Priority (first/second/third) First 
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8.2.19 APSFR19_DRB_Bukovica i Bijela01 

The areas at risk of flooding have been identified for the APSFR at a return periods of HQ10, 
HQ100 and HQ500 (See Section 6.21). The areas prone to flooding where mitigation 
measures are required are shown at a return period of HQ500 in Figure 8.19. The proposed 
measures for the APSFR are presented in Table 8.20. 
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Figure 8.19. Identified area of potential flooding in APSFR19_DRB_Bukovica I Bijela01 
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Table 8.20. Measures proposed in APSFR19_DRB_Bukovica I Bijela01 

Municipality Šavnik 

Water body Piva 

Watercourse Bukovica i Bijela 

Surrounding Area Šavnik 

Type of Area Urban  ☒ Yes ☐ No 

Rural ☐ Yes ☒ No 

Protected Area ☐ Yes ☒ No 

No. at Risk During Flooding High Probability Event (HQ10) Medium Probability Event (HQ100) Low Probability Event (HQ500) 

Inhabitants 14 22 30 

Dwellings 3 5 13 

Commercial Businesses 0 0 0 

Cultural Objects 0 0 0 

Inundation (hectares) 7.47 11.16 13.56 
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Schematic location of Risk 
Area (HQ500) 
 
Solid Red lines indicate 
location of proposed 
measures 
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Key Measures M33: Measures involving physical intervention in freshwater channels, mountain streams and flood-prone 
areas, such as the construction, modification or removal of structures or the alteration of channels, sediment 
dynamics management, dykes, etc. 

Mobile flood protection in the centre of Šavnik on the banks of the Bukovica river in a length of about 300m 
and for individual buildings in the floodable zone is recommended. 

Competent Water 
Authority 

Ministry responsible for Water Management  
Water Administration (WA) 

Other Relevant Authorities Municipality of Šavnik 
Capital Projects Administration  
 

Status of Implementation No status 

Investments Costs  Mobile protection €120,000 

Priority (first/second/third) Second 
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8.3 Proposed further non-structural measures for APSFR 

A
sp

e
ct

 

Code Measure Indicative Description of Activities 
Indicative 

priority 
Period of 

Implementation 
Financing sources 

P
re

ve
n

ti
o

n
 

M23 

Promotion of best practice for integrated 
and sustainable flood risk management 
(use of green infrastructure, 
construction/relocation of residential and 
other objects from flood-prone areas, 
spatial planning, etc.) 

Workshop with participation of 
institution responsible for 
construction, special planning and 
infrastructure 

medium not defined 

National sources 
(budget) 
EU funds 

Preparation of spatial planning 
documentation, where the flood risk 
maps should be a mandatory part, in 
order to reserve space for large water 
spills.  

In areas where the risk of flooding 
has been identified, urbanization 
should be limited in order to reduce 
the risk of flooding to human health 
and the economy, and to enable 
rapid drainage of flood waters. 

high 6 years 

National sources 
(budget) 

Implementation of Rulebook on the 
Content of Operational Instructions for 
Retention Management Intended for 
Protection Against Floods ("Official 
Gazette of Montenegro", no. 3/18)   

Undertake operational instructions 
for reservoir management intended 
for protection against floods and 
multi-purpose reservoirs defined by 
the Rulebook. 

high Immediate 

EPCG 

Promotion of measures for population 
self-defence in case of floods 

Workshop with participation of 
institution responsible for 
emergencies and civil protection  

high not defined 

National sources 
(budget, water 

fees) 
EU funds M24 

Identification of areas of interest for flood 
protection 

Consideration of proposals and 
adaptation of areas of mutual 
importance for flood protection 

high 6 years 

Coordination of Areas with Potentially 
Significant Flood Risk (APSFR) in 

Bilateral communication related to 
relevant data exchange 

high 6 years 
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A
sp

e
ct

 

Code Measure Indicative Description of Activities 
Indicative 

priority 
Period of 

Implementation 
Financing sources 

international basins / areas of mutual 
interest 

Promotion of best practices in emergency 
flood defence   

Workshop on measures for 
emergency flood defence with 
dykes, with examples of best 
practices 

medium 3 years 

P
ro

te
ct

io
n

 M32 Implementation of Rulebook on the 
Content of Operational Instructions for 
Retention Management Intended for 
Protection Against Floods ("Official 
Gazette of Montenegro", no. 3/18)   

Undertake operational instructions 
for reservoir management intended 
for protection against floods and 
multi-purpose reservoirs defined by 
the Rulebook. 

high Immediate 

P
re

p
ar

ed
n

es
s 

M41 

Continuous improvement of the system 
for hydrological and meteorological 
observations and data transfer systems 

Support from Hydrometeorological 
and Seismological institute 

high long term 

Improvement of national forecast and 
early warning system 

Permanent activities on data 
collection and development of 
models. Upgrades in sense of flexible 
model management which will be 
adjusted to current and long term 
needs of the countries 

high long term 

M43 Encouraging interested public to take part 
in implementation of FRMP 

Regular communication and 
reporting 

high Continuous 

 Information exchange and coordination of 
activities in operational flood defence 

Creation of an internet application 
for information exchange between 
stakeholders involved in emergency 
flood defence, as well as for 
informing the public 

high Continuous 
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8.4 Summary of measures 

APSFR River Type of measure Priority Status  
Indikative 

costs 
Indicative 

Financing Sources 

APFR01_DRB_ 
Ibar01 

Ibar M21: Preventing urbanization and 
construction of any buildings in 
areas prone to flooding 
M33: Construction and 
maintenance of embankments on 
the section Rožaje - Suho Polje - 
Zeleni, approx. 3.7 km long on both 
sides. 

First 

 
 
 
Section 1 - Completed 
works 
Section 2 - Completed 
works 
Section 3 - Preliminary 
project 
Section 4 - No status 
 

 
 
 
 
€100,000/yr 
€50,000/yr 
€3,500,000 
€1,500,000 
Total: 
€5,150,000 

- National sources 
(budget, water 

fees) 
EU funds 

Loans (The World 
Bank, EIB, EBRD…) 
  

APSFR02_DRB_ 
Ibarac01 

Ibar/Ibarac M21: Preventing urbanization and 
construction of any buildings in 
areas prone to flooding 
M33: Construction of the 
embankment approx. 1 km long on 
both sides of the river Ibarac. 

Second No status 

 
 
 
 
 
€2,000,000 

APSFR03_DRB_ 
Lovnička rijeka01 

Ibar/Lovnička M21: Preventing urbanization and 
construction of any buildings in 
areas prone to flooding 
M33: Cleaning of the riverbed, 
removal of sediment and 
vegetation and mobile protection is 
recommended in a length of 
1200m. 

Second No status 

 
 
 
 
 
 
€50,000/year 
€300,000 

APSFR04_DRB_ 
Županica01 

Ibar/Županica M21: Preventing urbanization and 
construction of any buildings in 
areas prone to flooding 

Second No status 
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APSFR River Type of measure Priority Status  
Indikative 

costs 
Indicative 

Financing Sources 

M31: By forming a green protective 
belt 
M33: Individual mobile protection 
for facilities on the left and right 
banks of the Županica river where 
necessary in a length of 2000 m. 

 
 
 
 
 
 
 
€500,000 

APSFR05_DRB_ 
Grnčar01 

Lim/Grnčar M33: Construction of an 
embankment with a length of 842 
m. 

First 
Implementation phase in 

progress 

 
€10,000,000
107 

APSFR06_DRB_ 
Vruja01 

Lim/Vruja M33: Regular maintenance of the 
built infrastructure (embankment 
on the left bank upstream and 
downstream of the Vruja bridge in 
a length of 400m). 

First 
Constructed  

Regular maintenance 

 
 
 
€50,000/god 

APSFR07_DRB_ 
Lim01 

Lim M33: Construction of an 
embankment in the settlement of 
Brezojevica with a length of 1,315 
m. 

First 
Implementation phase in 

progress 

 
€1,800,000108 

APSFR08_DRB_ 
Lim02 

Lim M33: Regular maintenance of the 
embankment on the river Lim on 
the stretch from the mouth of the 
river Zlorečica to Slatina (above the 
refugee settlement) in a length of 
660m. 

First 
Constructed  

Regular maintenance 

 
 
 
 
€50,000/god 

APSFR09_DRB_ 
Lim03 

Lim M33: Regulatory works on the bed, 
upstream from the mouth of the 

Second No status 
 
 

                                                 
107 Loan secured by WB 
108 Loan secured by WB 
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APSFR River Type of measure Priority Status  
Indikative 

costs 
Indicative 

Financing Sources 

river Vinicka in a length of approx. 
4 km. 

€6,000,000 

APSFR10_DRB_ 
Lim04 

Lim M21: Preventing urbanization and 
construction of any buildings in 
areas prone to flooding 
M33: Construction of an 
embankment in the length of 2134 
m. 

First 

 
Section 1 - 
Implementation in 
progress (1234m) 
Section 2 - No status 
(900m) 
Total 

 
 
€4,14500,000 
 
€2,000,000 
 
€6,14500,000
109 

APSFR11_DRB_ 
Lim05 

Lim M33: Individual mobile protection 
on the left bank of the river Lim in a 
length of about 1,200 m in the 
village of Ribarevina 

Third No status 

 
€300,000 

APSFR12_DRB_ 
Lim06 

Lim M33: Construction of an 
embankment on a section about 
600 m long in the Rakonje 
settlement 

Second No status 

€600,000 

APSFR13_DRB_ 
Lim07 

LIm M33: Construction of an 
embankment on section 1 from the 
fire station to Limska Street, length 
608m. Section 2, with a length of 
950 m, is regularly cleaned and 
maintained by mobile security. 

First 

Section 1 - 
Implementation in 
progress 
Section 2 – No status 

 
€4,187,000 
€600,000 
Total: 
€4,787,000110 

APSFR14_DRB_ 
Lim08 

LIm M33: Construction of 
embankments on the left and right 
banks of the river Lim downstream 
of the pedestrian bridge in a length 

Second No status 

 
 
 
€2,000,000 

                                                 
109 Obezbijeđen kredit WB za I fazu u iznosu od 3,200,000€ 
110 Obezbijeđen kredit WB 
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APSFR River Type of measure Priority Status  
Indikative 

costs 
Indicative 

Financing Sources 

of about 900m. 

APSFR15_DRB_ 
Lim09 

LIm M33: Construction of embankment 
on the left bank of the river Lim in a 
length of 5 km. On the river 
Bistrica, in the upstream part in a 
length of 1 km mobile protection 
for residential buildings 

Treći No status 

 
 
 
 
€6,500,000 
€600,000 
Total: 
7,100,000 

APSFR16_DRB_ 
Tara01 

Tara M33: Regular maintenance of the 
embankment of the Tara River 
through Kolašin on a section about 
100m downstream from the 
"Babljak" bridge over the Tara 
River, at the junction of Kolašin 
with the main road up to above 
Bećova Bara, in a length of approx. 
3000 m. 

First 
Constructed  

Regular maintenance 

 
 
 
 
 
 
€50,000/yr 

APSFR17_DRB_ 
Tara02 

Tara M33: Maintenance of 
embankments and cleaning of 
waterways. 

First 
Constructed  

Regular maintenance 

 
€100,000/yr 

APSFR18_DRB_ 
Breznica01 

Ćehotina/ 
Breznica 

M33: regulation of the Breznica 
River in accordance with the 
already performed works 
downstream from the bridge in 
Kralja Petra Street in a length of 
about 700m. Maintaining the flow 
of the Breznica riverbed to the 
mouth of the Ćehotina river in a 
length of 600m, as well as 
downstream from the mouth in a 

First No status 

 
 
 
 
 
 
 
€1,800,000 
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APSFR River Type of measure Priority Status  
Indikative 

costs 
Indicative 

Financing Sources 

length of 670m. 

APSFR19_DRB_ 
Bukovica I Bijela01 

Piva/Bukovica I 
Bijela01 

M33: mobile flood protection in 
the center of Šavnik on the banks 
of the Bukovica river in a length of 
about 300m. 

Second No status 

 
 
€120,000 

TOTAL:     € 48,452,000  
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9 COST BENEFIT ANALYSIS OF PROPOSED MEASURES 

9.1 Introduction 

The Cost-Benefit Analysis (CBA) aims to support flood risk management planning in the 
Danube River Basin in Montenegro. The results of the CBA analysis prepared under the 
project "Support to Implementation and Monitoring of Water Management in Montenegro" 
need to help the user to evaluate the relationship between benefits and costs for each 
investment decision (mitigation measure). This comparison helps users identify those flood 
risk management plans and measures that allow maximising economic returns on 
investment costs, i.e. social well-being (in other words, which give "the highest value for 
money"). Flood risk management plans include structural and non-structural alternative 
measures through the CBA analysis. Structural (engineering – technical) measures reduce 
the impact of floods. Non-structural measures include flood warning systems, land use 
planning, flood response, etc. 

This document should make it possible to quickly evaluate and rank different flood risk 
management measures based on their economic effects. A critical dimension of conducting 
CBA analysis is the time and resources available for this activity. Because of this, it is crucial 
that: 

▪ There is a focus on those components of the overall benefits that are highest 
compared to the efforts to be made to assess them (for example, focusing on non-
residential objects in areas where there is a combination of residential and non-
residential buildings because the damage caused to non-residential buildings is higher 
than that of residential buildings); 

▪ The data for the benefits assessment is as accurate as possible (or as little as possible 
imprecise) because they have a decisive impact on the final result of the CBA analysis; 

▪ The different standards of protection provided by different types of interventions 
should be comparable to each other to see as efficiently as possible which measure is 
affordable and what kind of protection it provides. 

The basic principle of CBA requires that the results of a project reflected in increasing the 
economic well-being of society (i.e. the benefits generated by the project) be greater than 
the cost of its implementation. Generally speaking, cost-benefit analysis is based on 
comparing the benefits and costs of a particular activity. The measure is desirable if the 
benefits outweigh the costs, as it increases economic well-being. Conversely, the measure is 
not socially desirable if the benefits are less than the costs. In the framework of flood risk 
management, the CBA analysis involves comparing the costs incurred by implementing 
measures to increase safety in the event of floods (for example, by strengthening 
embankments or introducing a warning system) with the potential reduction of expected 
flood damage.  

The costs considered in the CBA analysis are investment costs, operating costs (fixed and 
variable), maintenance costs, and management costs (administrative costs). Benefits are the 
reduction of damage (or costs) caused by floods. The flood damages are often divided into 
direct costs (costs of repairing buildings and structures), damages due to interruptions in 
business operations in a flooded area and indirect costs outside the flooded area, such as 
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damage due to business interruption (although outside the flooded area of the enterprise 
can even benefit from flooding). In some cases, if possible, the CBA analysis also covers the 
benefits of potential economic growth resulting from improvements in flood defence. 

The methodology for the CBA analysis presented in this document is based on the following 
references: 

▪ Guide to Cost-benefit Analysis of Investment Projects – Economic appraisal tool for 
Cohesion Policy 2014-2020, European Commission, Directorate-General for Regional 
and Urban policy, Brussels 2014111; 

▪ Guidelines for the implementation of a Cost Benefit Analysis in flood risk 
management112; 

▪ Guidelines for Standards for Flood Protection and Safety113; 
▪ EU JRC Technical Report: Global flood depth-damage functions: Methodology and the 

database with guidelines.114  

The presented CBA methodology starts from the elements and indicators that can be easily 
calculated based on available data in Montenegro published by the national statistical office 
and other public institutions. 

9.2 Theoretical framework for CBA 

General assumptions 

Flood protection projects are not projects that generate financial income. Therefore, 
performing economic instead of financial analysis in this area is necessary. The use of 
methods for economic assessment, especially cost-benefit analysis, to select, create and 
implement flood management measures is very common in some countries (UK, 
Netherlands, Germany). In principle, the methodology for CBA analysis can be seen as 
sufficiently developed and established to provide valuable inputs when formulating policies. 
However, particular problems limit its application: for example, the availability of data, the 
difficulty in expressing specific influences in monetary amounts, and limited openness to 
public participation. 

As pointed out, decisions regarding investing in specific measures to increase security in the 
event of floods are not made in the private sector but represent a "common good" and are 
part of social preferences. Therefore, the CBA analysis concerning floods consists mainly of 
economic analysis. It should cover society's economic benefits and costs that must be 
quantitatively expressed in monetary terms. However, in some cases, this isn't easy 
regarding the non-monetary influences of certain factors. Because of this, this approach to 
assessing investment projects in the area of floods is often criticized. In some countries, the 
economic assessment within the CBA analysis is supplemented with qualitative elements or 
used instead of a multi-criteria analysis (France, Netherlands). Although these approaches 

                                                 
111 http://ec.europa.eu/regional_policy/sources/docgener/studies/pdf/cba_guide.pdf 
112 http://www.floodcba.eu/main/wp-content/uploads/Cost-Benefit-Analysis-Guidelines1.pdf 
113 http://www.floodcba2.eu/site/wp-content/uploads/Guidelines-FLOODCBA2-v-3-10.pdf 
114 Huizinga, J., De Moel H., Szewczyk, W. (2017). Global flood depth-damage functions: Methodology and the 
database with guidelines. JRC Technical Report. European Commission. 
http://publications.jrc.ec.europa.eu/repository/bitstream/JRC105688/global_flood_depth-
damage_functions__10042017.pdf 
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cannot eliminate all those uncertainties present in CBA, multi-criteria analysis manages to 
cope with the most criticized aspects of CBA analysis, which is integrating the opinion of 
stakeholders or the problem of expressing certain types of influence in monetary terms. 

However, in practice, decisions regarding flood risk management at the strategic level are 
often the result of a compromise based on technical, economic and political considerations. 
Although such decisions can be made based on economic considerations, the level of 
protection is not the result of a pure economic settlement, nor can all the elements 
considered be expressed in monetary terms. Therefore, despite all the shortcomings 
mentioned above, CBA analysis still contains crucial information necessary for rational 
decision-making. 

Another critique is that the CBA analysis does not consider a factor that indicates people's 
attitudes towards risk. When it comes to decision-making regarding the selection of a plan of 
measures to increase flood safety, an important element is an attitude of people (whether 
those who are victims of floods or those who make decisions) towards costs and reduction 
of flood damage. CBA analysis suggests that people are risk neutral. When people are prone 
to risk, the costs are estimated to be lower, and the avoided damage is greater than the 
actual one. Conversely, when people have an aversion to risk, costs are judged higher, and 
the avoided damage is smaller than actual values. In flood management, this would mean 
that a risk-averse decision-maker would choose a higher and more expensive level of 
protection over risk-neutral decision-makers. Although CBA analysis is limited in this domain, 
it still provides significant rational information necessary for decision-makers. 
 
Reasons for the application of the analysis of Costs and benefits 

There are several important reasons why flood risk management measures should be 
accurately assessed from an economic point of view. A systematic comparison of the cost of 
risk reduction interventions with the benefits they bring should be made as systematically as 
possible. 

First, such assessments facilitate thinking and learning. The requirement that all investment 
costs be covered is very important because some of the costs may be accidentally neglected 
or missed if the assessment is not done properly. Also, the benefit assessment request 
provides information about the gains that society, the community, and the individual have 
from reducing the risk of flooding. It requires a systematic approach and as much 
quantification as possible. Both these cost and benefits processes require significant effort 
and bring tasks that need to be learned and mastered. All this further requires careful 
consideration of our goals, which is not an irrelevant role for decision-makers. 

Second, accurate assessment maximises the efficiency of public investments. Measures for 
reducing flood risk are often financed from the state budget, mainly consisting of revenues 
from people who are not at risk of flooding. Therefore, it is necessary to make it clear to 
taxpayers that risk reduction expenditure is as effective as possible for those at risk. The 
experience of developed countries has shown that, under other unchanged conditions, the 
optimal protection standard is one where the difference between benefits and costs is the 
greatest and, therefore, the return on investment is the highest. 

Third, a cost-benefit analysis allows for deciding how much money should be allocated to 
reduce risks. Many approaches to assessing public sector investments include cost-benefit 
and multi-criteria analysis. Although multi-criteria analysis is more comprehensive because it 
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includes elements that cannot be quantified, it does not give decision-makers an answer to 
how much money they should spend investing in the measures they have created. A major 
contribution of the CBA analysis is that the answer to the previous question is the 
quantitative amount of money that should be invested to achieve maximum return on the 
funds of taxpayers and other financiers. 

Fourth, the CBA analysis maximises the transparency of the assessment process. During the 
conducting of the CBA analysis, the consultant must unequivocally determine the 
quantitative aspects of his assessment. Furthermore, it is desirable to present all the 
assumptions from which he has proceeded. Therefore, the process is transparent, and a 
third party can evaluate (i.e. repeat) the processes and calculations that have been made to 
ensure the contribution of the conclusions that are the result of the analysis. 

This does not mean that the CBA analysis is perfect. It has many disadvantages, mostly 
related to quantifying "intangible" elements on both the benefit and cost sides. If such 
"intangible" elements are dominant to any potential decision-making, then CBA analysis may 
be redundant or seen by policymakers as a weak analytical tool. The only way to overcome 
this situation is to describe and parallelly attach all those elements that cannot or are 
difficult to quantify with his calculations. Such a narrative explanation should be sufficiently 
detailed to highlight the significance of the analysed elements. It allows decision-makers to 
have all relevant quantitative and qualitative information. In this case, they can weigh the 
unquantified elements according to the quantitative data presented in parallel. Of course, 
such a process requires value judgment rather than simple mathematics. 
 
Benefits of costs and public policies 

In many cases, public policy consideration involves using scenarios, i.e. projection of the 
selected set of factors to predict the future impact of the proposed policy, taking into 
consideration different types of variables (demographic changes, economic growth, changes 
in spatial planning and natural conditions). Different development scenarios can be 
compared to determine the best option compared to rating criteria (for example, cost-
benefit ratio). It is customary that in the area of floods, the term "scenario" implies a certain 
flood risk management strategy that has been applied in a specific context of a given river 
basin. 

However, based on a literature review, it is noted that using scenarios when creating action 
plans in floods is not common. This approach was usually used to determine the impact of a 
predefined set of measures compared to the option in which nothing is done ("do nothing 
option", "business as usual"); or compared to the option in which minimum basic flood 
protection measures are implemented (i.e. it would be done anyway without the project 
under consideration). This approach is also present in the methodology of cost-benefit 
analysis proposed in this document. On the contrary, the analysis of scenarios in the true 
sense of the word that involves comparing, for example, scenarios oriented to flood 
protection and prevention with a scenario in which nothing is done is rarely present in 
literature and studies. 
 
Stages in the preparation of benefit and cost analysis 

This part provides a proposal for the necessary stages (steps) in the economic assessment of 
any intervention in the field of flood risk management. The phases covered by the benefit 
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and cost analysis are given on the basis of the reference document mentioned above, in 
which a more detailed description is given.115 

The CBA, i.e. the economic assessment of the project/intervention in the field of flood risk 
management, should consist of four phases: 

1. Locating flood-related problems and defining the project area (an area that is 
potentially threatened by floods and where the benefits of the proposed 
interventions will arise); 

2. Collecting relevant information and maps; 
3. Calculation of data for the probability curve of loss occurrence due to floods and 

discounted amount of annual average damage;  
4. Interpreting the results. 

 
Locating the problem and defining the problem area 

Any economic assessment of interventions in flood risk management should begin by 
defining the problem that arises from flooding at a particular location. Here it is very useful if 
there is historical data on previous floods and maps of the degree of flooding in the past. 
Also, the role of the stakeholder is crucial at this stage because the local population often 
has a lot of knowledge about the problems arising from floods, which are missing from 
national databases and studies containing general estimates. Based on such knowledge and 
data, it is easier to understand the nature of the problem and its potential gravity in the 
future. 

The project area is the area most likely to be flooded and where the property is at risk, but 
also one that will benefit from reducing the risk of flooding. The area with the highest 
likelihood of flooding does not necessarily equal the area that was flooded in the past 
because previous floods may not have exceeded a certain degree of intensity that will have 
flooding in the future. Also, benefits may occur if the area on the perimeter of the flooded 
area is defended because the risk can be reduced by improving certain canals or other 
similar interventions that reduce flooding in a given area. 
 
Collecting relevant information and maps 

It is necessary to identify different land use purposes within the project area that will benefit 
from the proposed measures to reduce the risk of flooding. This should be done because the 
land of different purposes has different potential damage, which an economic assessment of 
measures must cover. It is especially important to separate residential and non-residential 
buildings because for the latter flood damage is usually expressed per square meter of the 
building area. 

Data on potential flood damage can be collected at the site based on historical data on 
previous floods. Also, for some types of damage, consultants may use data available to 
developed countries of the European Union or the surrounding countries. The data should 
be adjusted according to the analysed country's GDP and inflation rate. This is important 

                                                 
115 Middlesex University Flood Hazard Research Centre (2014). Guidelines for the implementation of a Cost 
Benefit Analysis in flood risk management, A COMMON FRAMEWORK OF FLOOD RISK MANAGEMENT COST 
BENEFIT ANALYSIS FEATURES, http://www.floodcba.eu/main/wp-content/uploads/Cost-Benefit-Analysis-
Guidelines1.pdf 
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because there is a time difference between the base period and the one in which the data 
are used. This approach to assessing certain types of flood damage is also proposed in this 
document. 

Hydrological data are essential for any assessment of interventions to reduce flood risk. 
These data should express the periods of flood return affecting the observed (project) area 
(the average length of time that elapses between two events of similar magnitude) either 
based on historical analysis or the basis of modelling. Therefore, it is necessary to show the 
period return of floods in a specific range. Flood return periods of 5, 10, 25, 50 and 100 years 
are commonly used, but others can also be used. In certain circumstances, if necessary, 
longer periods of, for example, 200 or 500 years may be used. 

Although all data quality is important, precise data is not available in many situations. The 
literature suggests that any data available should be used. When the preliminary CBA results 
are obtained, it should perform the sensitivity analysis to check and substitute/eliminate 
data whose accuracy is questionable. Some data have minimal effect on the results, 
especially the potential damage caused by the most extreme floods since they are very rare 
and their contribution to the annual average damage is minimal. The economic significance 
of sporadic events is often overlooked in analyses. 

In many cases and countries, quality data is lacking for implementing cost-benefit analysis. 
However, this should not be a reason not to approach some form of economic analysis. One 
or more of the approaches that could be applied in this case are: 

▪ Use the best available data rather than trying to improve the quality of data; 
▪ The use of interchangeable data (for example, in the case where data on damage to 

objects cannot be found, a number of objects in a given area can be used); 
▪ Use of data from other regions or countries; 
▪ Use of scientific research results and expert assessments. 

Calculation of probability of losses and discounted monetary amount of annual average 
damage 

A curve that shows the schedule of probabilities of damage (loss) due to floods is essential 
for the economic assessment of intervention aimed at reducing flood risk. Figure 9.1 below 
provides a curve depicting the relationship between the probability of a flood and the 
potential damage that would occur for DRB. The difference between the curve in the case 
"without intervention" (current situation) and the curve in the case "with the intervention" 
(i.e. the implementation of the proposed measures) is the average annual benefit of these 
interventions or the yearly average damage avoided (in monetary amount). 

Including a sufficient number of future floods in the analysis is necessary to determine the 
probability curve of potential damage. It means covering at least five floods in the analysis 
would be advisable. 

The area below the possibility curve represents the annual average damage to a given area. 
It is necessary to discount this amount of money over the period representing the lifetime of 
the proposed measures (for example, 50 or 100 years or less for some non-structural 
measures) to determine the amount of capital worth investing in achieving the benefits of 
the intervention. The reason for discounting these amounts of money is that general society 
and individuals value future resources to a lesser extent than current resources. That is, one 
euro today has more value than the one euro we will receive in the future. This approach 
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stems from the fact that investing a certain amount of money in a project today should bring 
a return in the future period. Society and individuals expect a reward in the form of yields 
for sacrificed consumption today. 

 
Figure 9.1. The damage probability curve for DRB 
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The discount rate used to discount the future value to the present value varies from country 
to country. It is generally associated with the alternative use of capital and the return on 
that alternative project (opportunity costs of capital). In this document, the proposal is to 
use the discount rate recommended by the European Union's CBA guide. According to this 
document, the social discount rate (applied for economic analysis) is 5%. 

The following figure shows a simple flowchart, i.e. the stages that need to perform to 
calculate the benefits of measures aimed at reducing the risk of flooding. In addition, the 
diagram presents the steps for calculating the present value of flood damages/losses that 
will occur in the future in the case without the implementation of flood reduction measures. 
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Figure 9.2. Stages in calculating 
 

 
 
Interpreting the results 

In the previous step, we calculated the total expected amount of money for investment in 
the proposed flood risk reduction measures. In other words, the calculated sum represents 
the maximum amount of capital (equal to the expected benefits) that would be worth 
investing in the given measures. Further, It should compare the calculated benefits with the 
proposed measures' discounted costs, including capital, operating and maintenance costs. 

Such an approach can calculate the cost-benefit ratio, which shows which measures are 
more economically valuable and efficient (Benefit/Cost ratio – BCR). However, it is also 
necessary to calculate the difference between the benefits and costs in absolute terms 
because it is the result of the return on investments. Usually, it should calculate both 
indicators, one showing the ratio (ratio) between benefits and costs and the other showing 
the absolute difference between these values. 

If the benefit/cost ratio is less than 1.0, the proposed intervention is not worth the 
investment, at least in economic terms. On the other hand, it should take with scepticism a 
benefit/cost ratio higher than 10.0 because such high values often arise due to a calculation 
error. For example, a high benefit/cost ratio value exists in the case of severe floods that 
affect large areas over a long period. Over a very long period, it is unlikely that the layout of 
objects and properties will remain unchanged in a given area, and some surfaces will likely 
change their purpose or be abandoned. 
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It should also calculate an additional economic indicator – incremental benefits and costs 
ratio. This indicator assesses the incremental benefits and costs of the observed intervention 
in relation to the previously considered (alternative) intervention. The incremental benefits 
and costs ratio greater than 1.0 shows that the observed intervention is superior to the 
previously analysed one since its incremental costs do not exceed the incremental benefits 
that its application would obtain. But, taking into account that only one intervention for DRB 
is analysed, the incremental BCR is not calculated. 
 

Types of damages and losses from floods 

The future flood prevention benefits appear as a result of a set of measures: (1) measures to 
reduce the floods frequency, (2) measures to reduce the impact of the floods on the 
property and economic activity, or (3) the combination of the previous two sets of measures. 

Flood damages can be classified according to two criteria: 

▪ The type of damaged goods. There are "tangible" damages that can easily be 
expressed in monetary terms and "intangible" relating to damages to goods and 
services which are not measurable (or at least not easily measurable) in monetary 
terms because they are not traded on a market, i.e. valued at market prices (for 
example, the value of human life or the degree of environmental vulnerability); 

▪ The type of adverse event causing the damage and the nature of the damage itself. 
The floods cause direct damages (damages to the property due to direct physical 
contact with the hazard, i.e. the physical destruction of buildings, inventories, stocks, 
infrastructure or other assets at risk) and indirect damages that represent a secondary 
effect of the flood (for example, a slowdown in economic activity due to destroyed or 
damaged facilities and infrastructure). 

It can apply this damage classification to all sectors affected by floods: households, 
economic activity, agriculture, public facilities and infrastructure, environment, and human 
health. 

Direct damage occurs due to physical contact of water with the damaged property and its 
contents. Many elements of flood damage and loss are a function of the nature and degree 
of flooding, including its duration, speed and pollution of water by sewage and other 
pollutants. Several factors affect the amount of damage, but all of them, in the broader 
sense, can be divided into three categories: 

▪ Physical conditions of floods (water depth, water speed, duration of flooding, season, 
the amount of sediments brought by flood, etc.); 

▪ Exposed capital (land and real estate value, value and location of personal property 
and facilities, protection of cables and networks, etc.); 

▪ Human reaction before and after a crisis (warnings, readiness, awareness, behaviour 
immediately after the warning, i.e., credibility given to the warning, etc.). 

Table 9.1 briefly presents an overview of the listed damages and losses from floods.116 
 

                                                 
116 Meyer, V., Becker, N., Markantonis, V., Schwarze, R., van den Bergh, J. C. J. M., Bouwer, L. M., Bubeck, P., 
Ciavola, P., Genovese, E., Green, C., Hallegatte, S., Kreibich, H., Lequeux, Q., Logar, I., Papyrakis, E., 
Pfurtscheller, C., Poussin, J., Przyluski, V., Thieken, A. H., and Viavattene, C.: Review article: Assessing the costs 
of natural hazards – state of the art and knowledge gaps, Nat. Hazards Earth Syst. Sci., 13, 1351–1373,  
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Table 9.1. Direct, indirect, tangible and intangible flood losses with examples 
 
 

 Measurement 

Tangible Intangible 

Form of 
loss 

Direct 

• Physical damage to facilities and 
infrastructure 

• Disruption of operations in 
companies directly affected by 
floods 

• Loss of human lives 

• Health effects 

• Damage to archaeological sites 

• Disruption in ecosystem services 

Indirect 

• Production losses of suppliers and 
customers of companies directly 
affected by the hazard 

• The inconvenience of post-flood 
recovery 

• Increased vulnerability of those 
who have suffered floods 

 

For the purposes of the CBA analysis, it is very important to ensure that only the economic 
losses caused by floods at the national level and their indirect consequences are assessed 
rather than an estimate of financial losses for individuals, households and organisations 
affected. The financial analysis uses current cash amounts and transfers to evaluate losses 
and damages. For example, if a 10-year-old refrigerator is damaged in a household by 
flooding, its value is calculated in the financial analysis according to the current market price 
of the new refrigerator. Also, the financial calculation of losses includes VAT. On the other 
hand, economic analysis corrects current market prices in order to calculate real opportunity 
costs. In the previous example, the value of the ten-year-old refrigerator will be calculated as 
the value of the damage, i.e. its depreciation will be considered. VAT will not be calculated 
because it only represents the money transfer within the economy, not profit or loss. 

It is also important to ensure that benefits are not double counted, such as counting the loss 
of trade of a factory that may be flooded as well as counting the consequent loss of business 
of the factory's retail outlets. For example, a loss in the turnover of a textile factory that may 
be flooded is, at the same time, a loss of a trade store that sells its products. 

Within the CBA analysis, it is necessary to look at two types of costs related to the 
implementation of measures: 

▪ Direct costs: capital (investment) costs, operating (fixed and variable) and maintenance 
costs; 

▪ Indirect costs: for example, earnings of people who are in charge of implementing 
measures. 

9.3 Economic benefits assessment 

An economic assessment of the proposed measures to reduce the risk of flooding requires 
calculating the economic benefits of their implementation. Namely, certain structural and 
non-structural measures aim to reduce damage during and after floods. As explained above, 
it should express the damages in monetary terms. The economic benefits are equal to the 
value of damage avoided. They may be calculated as the difference between the value of 
damage in the case "without measures" and the value of the damage in the case "with 
measures". As shown in Figure 9.1 the calculation of the total economic benefits could be 
represented as follows: 
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Economic benefits (EUR) = Damage before the implementation of measures (EUR) – Damage 
after the implementation of measures (EUR) 

According to the EU Floods Directive (FD), floods should include an assessment of the 
economic benefits for four groups of risk factors that cause flood damage (human health, 
environment, cultural heritage and economic activity). An assessment of the economic 
benefits should include, as far as possible, damage to goods for which there is a market price 
(for example, damage to objects), as well as damage to those goods and services for which 
there is no market price (for example, human life, ecosystem services). However, for 
Montenegro, there is not enough data to assess the economic benefits for all these groups 
of risk elements. Table 9.2 provides an overview of the benefits (avoided damages) for only 
those groups of threats for which there is data. The following groups will be analysed using 
the CBA method proposed in this document. 
 

Table 9.2. Benefits of measures to reduce flood risk by area 
 

Groups of risk factors Benefits of measures to reduce flood risk 

Human health Avoid injuries and deaths of the population 

Environment Avoid damages to the environment 

Cultural Heritage  Avoid damages to the environment 

Economic activity 

Avoided damage to residential, commercial and 
agricultural facilities 

Avoided damage to public infrastructure (roads) 

Avoided damage to agriculture (land and crops) 

Avoided damage in transport 

 

For each of the above groups of risk elements in which flood damage occurs, the economic 
benefits of avoided damage in the case of measures to reduce flood risk are calculated using 
the following general equation: 
 

Expected damage to flooded area at QT = Dimension × Exposure × Vulnerability × Value 
 

The expected damage to the flooded area at different periods of flood return QT (for 
example, Q10, Q20, Q50, Q100) is expressed in monetary units (for example, in euros). 

Dimension is the area, number or another type of spatial elements in the selected area (e.g. 
number of inhabitants, number of buildings, length of road infrastructure). 

Exposure is the probability that spatial elements are present in the selected area for a 
certain period (for example, employees are employed in the workplace 8 out of 24 hours a 
day). 

Vulnerability results from damage to spatial elements in a selected area in the case of 
events of a certain intensity (for example, damage is expressed as a percentage of the total 
value). 

The value of damage to an element is expressed in monetary units, i.e. EUR/unit (for 
example, EUR/m of road infrastructure, EUR/m2 of housing). 
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9.4 CBA of proposed measures for APSFR 

The following sub-sections provide the cost benefit analysis for the APSFR. 

9.4.1 APSFR01_DRB_Ibar01 

Description 
Investment costs 

(EUR) 

Maintenance 
costs per year 

(EUR) 
Life time 

Average total discounted 
costs (EUR) 

Current situation 0 0 100 0 

Intervention 1 5,000,000 150,000 100 8,127,187 

 
CURRENT SITUATION W/O MEASURES 

     

Future potential 
damage 
discounted (EUR) 

14,692,493 

     

       

INTERVENTIONS 
      

Options 

Future potential 
damage - 

discounted value 
(EUR) 

Benefits(*) 
(EUR) 

Total costs 
(EUR) 

Benefits/ 
Costs 

Benefits 
- Costs 
(EUR) 

Incremental 
benefits/ 

Incremental 
costs 

Intervention 1 5,886,916 8,805,577 8,127,187 1.08 678,391 N/A 
       

(*) Discounted value of potential future damage w/o intervention minus Discounted value of potential future 
damage with intervention 
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9.4.2 APSFR02_DRB_Ibarac01 

Description 
Investment costs 

(EUR) 

Maintenance 
costs per year 

(EUR) 
Life time 

Average total discounted 
costs (EUR) 

Current situation 0 0 100 0 

Intervention 1 2,000,000 40,000 100 2,833,916  

 
CURRENT SITUATION W/O MEASURES 

     

Future potential 
damage 
discounted (EUR) 

2,735,235 

     

       

INTERVENTIONS 
      

Options 

Future potential 
damage - 

discounted value 
(EUR) 

Benefits(*) 
(EUR) 

Total costs 
(EUR) 

Benefits
/Costs 

Benefits 
- Costs 
(EUR) 

Incremental 
benefits/ 

Incremental 
costs 

Intervention 1 74,218 2,919,508 2,833,916 1.03 85,592 N/A 
       

(*) Discounted value of potential future damage w/o intervention minus Discounted value of potential future 
damage with intervention 
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9.4.3 APSFR03_DRB_Lovnička Rijeka01 

Description 
Investment costs 

(EUR) 

Maintenance 
costs per year 

(EUR) 
Life time 

Average total discounted 
costs (EUR) 

Current situation 0 0 100 0 

Intervention 1 350,000 50,000 100 1,342,396  

 

CURRENT SITUATION W/O MEASURES 
     

Future potential 
damage discounted 
(EUR) 

9,852,156 

     

       

INTERVENTIONS 
      

Options 

Future 
potential 
damage - 

discounted 
value (EUR) 

Benefits(*) 
(EUR) 

Total costs 
(EUR) 

Benefi
ts/Cos

ts 

Benefits - 
Costs 
(EUR) 

Incremental 
benefits/ 

Incremental 
costs 

Intervention 1 7,873,520 1,978,636 1,342,396 1.47 636,241 N/A 

(*) Discounted value of potential future damage w/o intervention minus Discounted value of potential future 
damage with intervention 
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9.4.4 APSFR04_DRB_Zupanica01 

 

Description 
Investment costs 

(EUR) 

Maintenance 
costs per year 

(EUR) 
Life time 

Average total discounted 
costs (EUR) 

Current situation 0 0 100 0 

Intervention 1 500,000 10,000 100 708,479  

 
CURRENT SITUATION W/O 
MEASURES 

     

Future potential 
damage discounted 
(EUR) 

67,712,102 

     

       

INTERVENTIONS 
      

Options 

Future 
potential 
damage - 

discounted 
value (EUR) 

Benefits(*) 
(EUR) 

Total costs 
(EUR) 

Benefits
/Costs 

Benefits - 
Costs 
(EUR) 

Incremental 
benefits/ 

Incremental 
costs 

Intervention 1 60,935,700 6,776,402 708,479 9.56 6,067,923 N/A 
       

(*) Discounted value of potential future damage w/o intervention minus Discounted value of potential future 
damage with intervention 
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9.4.5 APSFR05_DRB_Grncar01 

Description 
Investment costs 

(EUR) 

Maintenance 
costs per year 

(EUR) 
Life time 

Average total discounted 
costs (EUR) 

Current situation 0 0 100 0 

Intervention 1 10,000,000 200,000 100 14,169,582 

 
CURRENT SITUATION W/O 
MEASURES 

     

Future potential 
damage discounted 
(EUR) 

31,233,727 

     

       

INTERVENTIONS 
      

Options 

Future 
potential 
damage - 

discounted 
value (EUR) 

Benefits(*) 
(EUR) 

Total costs 
(EUR) 

Benefits
/Costs 

Benefits - 
Costs 
(EUR) 

Incremental 
benefits/ 

Incremental 
costs 

Intervention 1 15,616,864 15,616,864 14,169,582 1.10 1,447,282 N/A 
       

(*) Discounted value of potential future damage w/o intervention minus Discounted value of potential future 
damage with intervention 
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9.4.6 APSFR06_DRB_Vruja01 

Description 
Investment costs 

(EUR) 

Maintenance 
costs per year 

(EUR) 
Life time 

Average total discounted 
costs (EUR) 

Current situation 0 0 100 0 

Intervention 1 0 50,000 100 1,042,396  

 
CURRENT SITUATION W/O 
MEASURES 

     

Future potential 
damage discounted 
(EUR) 

14,132,495 

     

       

INTERVENTIONS 
      

Options 

Future 
potential 
damage - 

discounted 
value (EUR) 

Benefits(*) 
(EUR) 

Total costs 
(EUR) 

Benefits
/Costs 

Benefits - 
Costs 
(EUR) 

Incremental 
benefits/ 

Incremental 
costs 

Intervention 1 11,302,005 2,830,489 1,042,396 2,72 1,788,094 N/A 
       

(*) Discounted value of potential future damage w/o intervention minus Discounted value of potential future 
damage with intervention 
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9.4.7 APSFR07_DRB_Lim01 

Description 
Investment costs 

(EUR) 

Maintenance 
costs per year 

(EUR) 
Life time 

Average total discounted 
costs (EUR) 

Current situation 0 0 100 0 

Intervention 1 1,800,000 36,000 100 2,550,525  

 
CURRENT SITUATION W/O 
MEASURES 

     

Future potential 
damage discounted 
(EUR) 

8,143,481 

     

       

INTERVENTIONS 
      

Options 

Future 
potential 
damage - 

discounted 
value (EUR) 

Benefits(*) 
(EUR) 

Total costs 
(EUR) 

Benefits
/Costs 

Benefits - 
Costs 
(EUR) 

Incremental 
benefits/ 

Incremental 
costs 

Intervention 1 4,883,329 3,260,151 2,550,525 1.28 709,627 N/A 
       

(*) Discounted value of potential future damage w/o intervention minus Discounted value of potential future 
damage with intervention 
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9.4.8 APSFR08_DRB_Lim02 

Description 
Investment costs 

(EUR) 

Maintenance 
costs per year 

(EUR) 
Life time 

Average total discounted 
costs (EUR) 

Current situation 0 0 100 0 

Intervention 1 0 50,000 100 1,042,396  

 
CURRENT SITUATION W/O 
MEASURES 

     

Future potential 
damage discounted 
(EUR) 

1,049,814 

     

       

INTERVENTIONS 
      

Options 

Future 
potential 
damage - 

discounted 
value (EUR) 

Benefits(*) 
(EUR) 

Total costs 
(EUR) 

Benefits
/Costs 

Benefits - 
Costs 
(EUR) 

Incremental 
benefits/ 

Incremental 
costs 

Intervention 1 5,590 1,044,224 1,042,396 1.00 1,829 N/A 
       

(*) Discounted value of potential future damage w/o intervention minus Discounted value of potential future 
damage with intervention 
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9.4.9 APSFR09_DRB_Lim03 

Description 
Investment costs 

(EUR) 

Maintenance 
costs per year 

(EUR) 
Life time 

Average total discounted 
costs (EUR) 

Current situation 0 0 100 0 

Intervention 1 6,000,000 120,000 100 8,501,749  

 
CURRENT SITUATION W/O 
MEASURES 

     

Future potential 
damage discounted 
(EUR) 

19,187,369 

     

       

INTERVENTIONS 
      

Options 

Future 
potential 
damage - 

discounted 
value (EUR) 

Benefits(*) 
(EUR) 

Total costs 
(EUR) 

Benefits
/Costs 

Benefits - 
Costs 
(EUR) 

Incremental 
benefits/ 

Incremental 
costs 

Intervention 1 9,593,685 9,593,685 8,501,749 1.13 1,091,935 N/A 
       

(*) Discounted value of potential future damage w/o intervention minus Discounted value of potential future 
damage with intervention 
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9.4.10 APSFR10_DRB_Lim04 

Description 
Investment costs 

(EUR) 

Maintenance 
costs per year 

(EUR) 
Life time 

Average total discounted 
costs (EUR) 

Current situation 0 0 100 0 

Intervention 1 6,145,000 122,900 100 8,707,208  

 
CURRENT SITUATION W/O 
MEASURES 

     

Future potential 
damage discounted 
(EUR) 

37,579,594 

     

       

INTERVENTIONS 
      

Options 

Future 
potential 
damage - 

discounted 
value (EUR) 

Benefits(*) 
(EUR) 

Total costs 
(EUR) 

Benefits
/Costs 

Benefits - 
Costs 
(EUR) 

Incremental 
benefits/ 

Incremental 
costs 

Intervention 1 28,057,725 9,521,868 8,707,208 1.09 814,660 N/A 
       

(*) Discounted value of potential future damage w/o intervention minus Discounted value of potential future 
damage with intervention 
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9.4.11 APSFR11_DRB_Lim05 

Description 
Investment costs 

(EUR) 

Maintenance 
costs per year 

(EUR) 
Life time 

Average total discounted 
costs (EUR) 

Current situation 0 0 100 0 

Intervention 1 300,000 6,000 100 425,087  

 
CURRENT SITUATION W/O 
MEASURES 

     

Future potential 
damage discounted 
(EUR) 

3,382,110 

     

       

INTERVENTIONS 
      

Options 

Future 
potential 
damage - 

discounted 
value (EUR) 

Benefits(*) 
(EUR) 

Total costs 
(EUR) 

Benefits
/Costs 

Benefits - 
Costs 
(EUR) 

Incremental 
benefits/ 

Incremental 
costs 

Intervention 1 2,700,343 681,767 425,087 1.60 256,680 N/A 
       

(*) Discounted value of potential future damage w/o intervention minus Discounted value of potential future 
damage with intervention 
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9.4.12 APSFR12_DRB_Lim06 

Description 
Investment costs 

(EUR) 

Maintenance 
costs per year 

(EUR) 
Life time 

Average total discounted 
costs (EUR) 

Current situation 0 0 100 0 

Intervention 1 600,000 12,000 100 850,175  

 
CURRENT SITUATION W/O 
MEASURES 

     

Future potential 
damage discounted 
(EUR) 

3,695,759 

     

       

INTERVENTIONS 
      

Options 

Future 
potential 
damage - 

discounted 
value (EUR) 

Benefits(*) 
(EUR) 

Total costs 
(EUR) 

Benefits
/Costs 

Benefits - 
Costs 
(EUR) 

Incremental 
benefits/ 

Incremental 
costs 

Intervention 1 2,584,478 1,111,281 850,175 1.31 261,106 N/A 
       

(*) Discounted value of potential future damage w/o intervention minus Discounted value of potential future 
damage with intervention 
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9.4.13 APSFR13_DRB_Lim07 

Description 
Investment costs 

(EUR) 

Maintenance 
costs per year 

(EUR) 
Life time 

Average total discounted 
costs (EUR) 

Current situation 0 0 100 0 

Intervention 1 4,787,000 95,740 100 6,782,979 

 
CURRENT SITUATION W/O 
MEASURES 

     

Future potential 
damage discounted 
(EUR) 

9,744,115 

     

       

INTERVENTIONS 
      

Options 

Future 
potential 
damage - 

discounted 
value (EUR) 

Benefits(*) 
(EUR) 

Total costs 
(EUR) 

Benefits
/Costs 

Benefits - 
Costs 
(EUR) 

Incremental 
benefits/ 

Incremental 
costs 

Intervention 1 1,955,376 7,788,739 6,782,979 1.15 1,005,760 N/A 
       

(*) Discounted value of potential future damage w/o intervention minus Discounted value of potential future 
damage with intervention 
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9.4.14 APSFR14_DRB_Lim08 

Description 
Investment costs 

(EUR) 

Maintenance 
costs per year 

(EUR) 
Life time 

Average total discounted 
costs (EUR) 

Current situation 0 0 100 0 

Intervention 1 2,000,000 40,000 100 2,833,916  

 
CURRENT SITUATION W/O 
MEASURES 

     

Future potential 
damage discounted 
(EUR) 

6,557,897 

     

       

INTERVENTIONS 
      

Options 

Future 
potential 
damage - 

discounted 
value (EUR) 

Benefits(*) 
(EUR) 

Total costs 
(EUR) 

Benefits
/Costs 

Benefits - 
Costs 
(EUR) 

Incremental 
benefits/ 

Incremental 
costs 

Intervention 1 2,624,369 3,933,528 2,833,916 1.39 1,099,612 N/A 
       

(*) Discounted value of potential future damage w/o intervention minus Discounted value of potential future 
damage with intervention 
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9.4.15 APSFR15_DRB_Lim09 

Description 
Investment costs 

(EUR) 

Maintenance 
costs per year 

(EUR) 
Life time 

Average total discounted 
costs (EUR) 

Current situation 0 0 100 0 

Intervention 1 7,100,000 142,000 100 10,060,403 

 

CURRENT SITUATION W/O 
MEASURES 

     

Future potential 
damage discounted 
(EUR) 

81,437,215 

     

       

INTERVENTIONS 
      

Options 

Future 
potential 
damage - 

discounted 
value (EUR) 

Benefits(*) 
(EUR) 

Total costs 
(EUR) 

Benefits
/Costs 

Benefits - 
Costs 
(EUR) 

Incremental 
benefits/ 

Incremental 
costs 

Intervention 1 65,135,048 16,302,167 10,060,403 1.62 6,241,764 N/A 
       

(*) Discounted value of potential future damage w/o intervention minus Discounted value of potential future 
damage with intervention 
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9.4.16 APSFR16_DRB_Tara01 

Description 
Investment costs 

(EUR) 

Maintenance 
costs per year 

(EUR) 
Life time 

Average total discounted 
costs (EUR) 

Current situation 0 0 100 0 

Intervention 1 0 50,000 100 1,042,396 

 

CURRENT SITUATION W/O 
MEASURES 

     

Future potential 
damage discounted 
(EUR) 

26,149,515 

     

       

INTERVENTIONS 
      

Options 

Future 
potential 
damage - 

discounted 
value (EUR) 

Benefits(*) 
(EUR) 

Total costs 
(EUR) 

Benefits
/Costs 

Benefits - 
Costs 
(EUR) 

Incremental 
benefits/ 

Incremental 
costs 

Intervention 1 23,522,957 2,626,558 1,042,396 2,52 1,584,163 N/A 
       

(*) Discounted value of potential future damage w/o intervention minus Discounted value of potential future 
damage with intervention 
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9.4.17 APSFR17_DRB_Tara02 

Description 
Investment costs 

(EUR) 

Maintenance 
costs per year 

(EUR) 
Life time 

Average total discounted 
costs (EUR) 

Current situation 0 0 100 0 

Intervention 1 0 100,000 100 2,084,791 

 

CURRENT SITUATION W/O 
MEASURES 

     

Future potential 
damage discounted 
(EUR) 

2,193,692 

     

       

INTERVENTIONS 
      

Options 

Future 
potential 
damage - 

discounted 
value (EUR) 

Benefits(*) 
(EUR) 

Total costs 
(EUR) 

Benefits
/Costs 

Benefits - 
Costs 
(EUR) 

Incremental 
benefits/ 

Incremental 
costs 

Intervention 1 105,292 2,088,400 2,084,791 1.00 3,609 N/A 
       

(*) Discounted value of potential future damage w/o intervention minus Discounted value of potential future 
damage with intervention 
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9.4.18 APSFR18_DRB_Breznica01 

Description 
Investment costs 

(EUR) 

Maintenance 
costs per year 

(EUR) 
Life time 

Average total discounted 
costs (EUR) 

Current situation 0 0 100 0 

Intervention 1 1,800,000 36,000 100 2,550,525  

 

CURRENT SITUATION W/O 
MEASURES 

     

Future potential 
damage discounted 
(EUR) 

76,989,259 

     

       

INTERVENTIONS 
      

Options 

Future 
potential 
damage - 

discounted 
value (EUR) 

Benefits(*) 
(EUR) 

Total costs 
(EUR) 

Benefits
/Costs 

Benefits - 
Costs 
(EUR) 

Incremental 
benefits/ 

Incremental 
costs 

Intervention 1 69,224,063 7,765,196 2,550,525 3.04 5,214,672 N/A 
       

(*) Discounted value of potential future damage w/o intervention minus Discounted value of potential future 
damage with intervention 
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9.4.19 APSFR19_DRB_ Bukovica i Bijela01 

Description 
Investment costs 

(EUR) 

Maintenance 
costs per year 

(EUR) 
Life time 

Average total discounted 
costs (EUR) 

Current situation 0 0 100 0 

Intervention 1 120,000 2,400 100 170,035  

 

CURRENT SITUATION W/O 
MEASURES 

     

Future potential 
damage discounted 
(EUR) 

2,035,163 

     

       

INTERVENTIONS 
      

Options 

Future 
potential 
damage - 

discounted 
value (EUR) 

Benefits(*) 
(EUR) 

Total costs 
(EUR) 

Benefits
/Costs 

Benefits - 
Costs 
(EUR) 

Incremental 
benefits/ 

Incremental 
costs 

Intervention 1 1,626,411 408,751 170,035 2.40 238,716 N/A 
       

(*) Discounted value of potential future damage w/o intervention minus Discounted value of potential future 
damage with intervention 
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9.5 Economic benefits for the Danube River Basin 

9.5.1 Human health 

The calculation of the economic benefits related to human health is based on determining 
the number and place of residents under threat during floods. The value of economic 
benefits in monetary terms is defined as the benefit of the proposed measures resulting 
from avoided injuries and deaths of the population in floods. The methodology covers the 
number of residents present in a certain period in their homes, workplaces, educational 
institutions (schools, colleges) and hospitals. It is also necessary, if possible, to include the 
population that can be present on the roads during floods and is therefore at risk. However, 
it is difficult to estimate the number of people who can be present on a particular part of the 
road during floods. Because of that, assessing the benefits of avoided accidents on the roads 
in flooded areas includes the length of the roads and the probability that an accident will 
occur on them. 

Dimension 

For determining the dimension, the analysis includes the number of inhabitants with a 
permanent or temporary place of residence in the observed area for a given period of flood 
reversal. These data can most often be found in the reports of national statistical institutes, 
official ministries (education, sports, health...) or registers of companies. 

Exposure 

Exposure refers to the probability that certain elements of a dimension are located in an 
area threatened by floods. For example, employees, children, pupils and students will be at 
work, kindergarten, school or college during one part of the day, while the rest of the day 
will be at their place of residence. It is assumed that residents are present on one of the 
roads potentially threatened by flooding for 1 hour a day. 

The value used in the model that residents with permanent or temporary residence will find 
themselves in their homes at the time of flooding is 0.84. 

Vulnerability 

Vulnerability is the likelihood of death or injury for residents due to flooding in a particular 
area. 

The estimated risk of death for the population due to flooding is 0.00007, while the 
probability of injuries requiring hospital treatment is 0.00056. 

Value 

The assessment of the economic benefits of avoiding deaths or injuries from floods is based 
on a study that provides data on their avoided damage due to decreased fatalities or injuries 
in floods in the Netherlands.117 The values from this analysis are converted/adjusted for 
Montenegro according to the ratio of its GDP to the number of inhabitants relative to the 
same size in the Netherlands. The publications of the Statistical Office of Montenegro 
(MONSTAT) include data for GDP, GDP per capita and inflation rates. 

                                                 
117 Bockarjova, Rietveld, Verhoef, 2012: „Composite Valuation of Immaterial Damage and flooding: Value of 
Statistical Life Value of Statistical evacuation and Value of Statistical Injury“ 
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Result 

As a result of the economic analysis (economic benefits in the field of human health), the 
following values are expressed in monetary terms: 

▪ economic benefits arising from damage avoided in the event of a fatal outcome, 
▪ the economic benefits of damage avoided in the event of injury. 

 
Table 9.3. Potential damages – Human health (Danube River Basin) without and with 
intervention 
 
CURRENT SITUATION (without interventions)

HEALTH

Total potential damage calculation in the case of death

Total population (#) Exposure Vulnerability
Damage because of death 

case (EUR/cap)

Total potential damage 

(EUR)

10 4738 0.84 0.00007 1,535,384 427,749

100 5885 0.84 0.00007 1,535,384 531,301

500 5929 0.84 0.00007 1,535,384 535,274

Total potential damage calculation in the case of injury

Total population (#) Exposure Vulnerability
Damage because of injury 

(EUR/cap)

Total potential damage 

(EUR)

10 4738 0.84 0.00056 20,773 46,298

100 5885 0.84 0.00056 20,773 57,506

500 5929 0.84 0.00056 20,773 57,935

Flood return 

period (years)

Residents

Flood return 

period (years)

Residents

 
 
Intervention 1

HEALTH

Total potential damage calculation in the case of death

Total population (#) Exposure Vulnerability
Damage because of death 

case (EUR/cap)

Total potential damage 

(EUR)

10 2369 0.84 0.00007 1,535,384 213,875

100 2943 0.84 0.00007 1,535,384 265,651

500 2965 0.84 0.00007 1,535,384 267,637

Total potential damage calculation in the case of injury

Total population (#) Exposure Vulnerability
Damage because of injury 

(EUR/cap)

Total potential damage 

(EUR)

10 2369 0.84 0.00056 20,773 23,149

100 2943 0.84 0.00056 20,773 28,753

500 2965 0.84 0.00056 20,773 28,968

Flood return 

period (years)

Residents

Flood return 

period (years)

Residents

 

9.5.2 Environment 

Floods affect the environment and ecosystem services. In the case of flooding, there is a 

disruption in the supply of clean drinking water to the population. Also, there is the pollution 
of soil and water. Potential sources of pollution are damaged factories or warehouses from 
which leakage of chemical substances is hazardous to the environment. Possible sources of 
pollution are also damaged landfills, septic tanks or liquid fuel warehouses used for heating 
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households and other buildings. The economic benefits in this segment are avoided 
damages/costs arising in the event of floods and with the period of return (QT) due to the 
need to supply clean water to the population or decontaminate land and water. 

Dimension 

The economic benefits in the environment domain are calculated based on avoided 
damages/costs in the case of (for different flood return periods) violation of the aesthetic 
value and the environment and services that depend on biodiversity. 

Ecosystems provide aesthetic value to the environment and services depending on 
biodiversity. The CBA model, as input data, takes into consideration the area of land that 
may potentially be threatened due to flooding with a period of QT return. 

The publications of the national statistical office include data on the first two elements. 

Exposure 

Exposure is the probability of the presence of a spatial component in a particular threatened 
area over a specific period. For example, the probability of elements such as drinking water 
sources, areas from which drinking water is taken, the environment and possible sources of 
pollution is equal to 1 because these elements are fixed at a particular location and cannot 
be moved to another location before and during floods. 

Vulnerability 

Vulnerability is the likelihood that the observed elements in a given space will suffer 
damage. The assumption is that in the environmental domain, this probability is 0.5. The 
CBA analysis starts from the assumption that, for example, drinking water sources in the 
affected area will certainly be polluted and that they cannot supply water to the population 
for a certain period. It has also been assumed that the probability of soil and water pollution 
due to leakage of certain toxic substances from plants and warehouses is equal to 0.5, 
although in reality, data on this probability should be sought in IPPC permits issued following 
the EU IED directive. 

Value 

The CBA model assumes certain input parameters for unit values used to calculate the total 
economic benefits. 

The calculation of the value of damages that may occur when it comes to the aesthetic value 
of the natural environment is based on the assumption that the value of biodiversity-
dependent services is equal to 0.3% of GDP, while the aesthetic value is equal to 0.18% of 
GDP. It means that the unit value of damage avoided on this basis is equal to the value 
obtained as 0.48% of GDP divided by the area of land (for example, arable land and gardens) 
threatened in the event of flooding. 

Result 

The result of this part of the CBA (economic benefits in the environment) is economic 
benefits based on avoided damages reducing the aesthetic value of the environment and 
degrading the quality of services that depend on biodiversity. 
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Table 9.4. Potential damages – Environment (Danube River Basin) without and with 
intervention 
 

CURRENT SITUATION (without interventions)

ENVIRONMENT

Aesthetic value to the environment and services depending on biodiversity

Surface area (ha) Exposure Vulnerability
Value of flood impact on 

environment (EUR/ha)

Total potential damage 

(EUR)

10 467 1 1 59.774 27943.42125

100 682 1 1 59.774 40777.12628

500 757 1 1 59.774 45262.05549

Flood return 

period (years)

 

Intervention 1

ENVIRONMENT

Aesthetic value to the environment and services depending on biodiversity

Surface area (ha) Exposure Vulnerability
Value of flood impact on 

environment (EUR/ha)

Total potential damage 

(EUR)

10 348 1 1 59.774 20,803

100 518 1 1 59.774 30,939

500 575 1 1 59.774 34,387

Flood return 

period (years)

 

9.5.3 Economic activity 

The calculation of economic benefits in terms of avoided damages in the domain of 
economic activity includes the following elements: 

▪ residential, commercial (factories, offices) and agricultural facilities, 
▪ public infrastructure (national and local roads), 
▪ agricultural land (arable land, pastures and forests) and crops, 
▪ economic activity (basic and working capital of business entities). 

Dimension 

The calculation of economic benefits in terms of avoided damages in the domain of 
economic activity includes the following elements: 

▪ endangered area on which residential buildings are located, 
▪ endangered area on which there are commercial (factories, offices, shops) and 

agricultural facilities and land, 
▪ endangered area where the public infrastructure is located (national and local roads) 

and performs transport activities. 

Each element located in the endangered area is represented by the surface of the area (land 
area in m2) for each of the analysed periods of flood return (QT).  

Exposure 

The CBA analysis assumed that the probability of given elements in this domain in the 
flooded area equals 1. Commercial facilities and public infrastructure have a fixed location 
and, therefore cannot be relocated before and during floods. 

Vulnerability 
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CBA analysis assumes that the probability that certain elements in this group will be 
damaged in the event of floods on all surfaces equals 0.5.  

Value 

The value of damage in economic activity is given in euros per m2 based on the reference 
values for Montenegro estimated by the Joint Research Centre of the European Union.118 
The 2010 constant price benchmarks are presented Table 9.5. In the CBA analysis, 2010 
prices are converted into current prices, i.e., prices from the year in which the flood 
protection measures are implemented. This conversion is based on the cumulative inflation 
rate in the euro area in the period under review. 
 

Table 9.5. Unit values of maximum damage in the economy in Montenegro (2022 prices) 
 

Residential 
buildings 
(EUR/m2) 

Commercial 
facilities 
(EUR/m2) 

Industrial 
facilities 
(EUR/m2) 

Agriculture 
(EUR/ha) 

Infrastructure 
(EUR/m2) 

Transport 
(EUR/m2) 

98.91 186.25 217.08 638.40 4.95 148.54 

 

Result 

As a result of this part of the CBA analysis (economic benefits in the domain of economic 
activity), the following values are obtained in the monetary expression: 

▪ economic benefits based on avoiding damage to residential, commercial and 
agricultural facilities, 

▪ economic benefits arising from avoided damage to public infrastructure (national and 
local roads) and transport activities; 

▪ economic benefits arising from the avoided damage to agriculture (crops); 
▪ economic benefits due to avoided damages to the company's gross and working 

assets. 

 
 
 
 
 
 
 
 
 
 
 
 
 

                                                 
118 Huizinga, J., De Moel H., Szewczyk, W. (2017). Global flood depth-damage functions: Methodology and the 
database with guidelines. JRC Technical Report. European Commission. 
http://publications.jrc.ec.europa.eu/repository/bitstream/JRC105688/global_flood_depth-
damage_functions__10042017.pdf 
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Table 9.6. Potential damages – Economic activity (Danube River Basin) without 
intervention 
 
CURRENT SITUATION (without interventions)

ECONOMIC ACTIVITY

Potential damage on the residential buildings

Surface area (m2) Exposure Vulnerability
Potential damage

(EUR/m2)

Total potential damage 

(EUR)

10 1375728 1 0.5 98.91 68,034,208

100 2380111 1 0.5 98.91 235,408,416

500 2853490 1 0.5 98.91 282,228,748

Potential damage on the industrial facilities

Surface area (m2) Exposure Vulnerability
Potential damage

(EUR/m2)

Total potential damage 

(EUR)

10 208346 1 0.5 217.08 22,613,973

100 231456 1 0.5 217.08 50,244,528

500 250520 1 0.5 217.08 54,383,057

Potential damage on the commercial facilities

Surface area (m2) Exposure Vulnerability
Potential damage

(EUR/m2)

Total potential damage 

(EUR)

10 0 1 0.5 186.25 0

100 0 1 0.5 186.25 0

500 0 1 0.5 186.25 0

Potential damage on the agricultural facilities

Surface area (ha) Exposure Vulnerability
Potential damage

(EUR/ha)

Total potential damage 

(EUR)

10 305 1 0.5 638.40 97,510

100 427 1 0.5 638.40 272,367

500 459 1 0.5 638.40 293,197

Potential damage on the road infrastructure

Surface area (m2) Exposure Vulnerability
Potential damage

(EUR/m2)

Total potential damage 

(EUR)

10 35925 1 0.5 4.95 88,829

100 46817 1 0.5 4.95 231,523

500 53288 1 0.5 4.95 263,526

Potential damage on the transport activity

Surface area (m2) Exposure Vulnerability
Potential damage

(EUR/m2)

Total potential damage 

(EUR)

10 35925 1 0.5 148.54 2,668,111

100 46817 1 0.5 148.54 6,954,124

500 53288 1 0.5 148.54 7,915,363

Flood return 

period (years)

Damage on the residential buildings

Flood return 

period (years)

Damage on the industrial facilities

Flood return 

period (years)

Damage on the commercial facilities

Flood return 

period (years)

Damage on the agricultural facilities

Flood return 

period (years)

Damage on the road infrastructure

Flood return 

period (years)

Damage on the transport activity
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Table 9.7 Potential damages – Economic activity (Danube River Basin) with intervention 
 
Intervention 1

ECONOMIC ACTIVITY

Potential damage on the residential buildings

Surface area (m2) Exposure Vulnerability Potential damage (EUR/m2)
Total potential damage 

(EUR)

10 1048771 1 0.5 98.91 51,865,131

100 1821512 1 0.5 98.91 180,159,406

500 2163433 1 0.5 98.91 213,977,569

Potential damage on the industrial facilities

Surface area (m2) Exposure Vulnerability Potential damage (EUR/m2)
Total potential damage 

(EUR)

10 147783 1 0.5 217.08 16,040,373

100 164686 1 0.5 217.08 35,750,096

500 177400 1 0.5 217.08 38,510,135

Potential damage on the commercial facilities

Surface area (m2) Exposure Vulnerability Potential damage (EUR/m2)
Total potential damage 

(EUR)

10 0 1 0.5 186.25 0

100 0 1 0.5 186.25 0

500 0 1 0.5 186.25 0

Potential damage on the agricultural facilities

Surface area (ha) Exposure Vulnerability Potential damage (EUR/ha)
Total potential damage 

(EUR)

10 227 1 0.5 638.40 72,491

100 322 1 0.5 638.40 205,857

500 348 1 0.5 638.40 222,290

Potential damage on the road infrastructure

Surface area (m2) Exposure Vulnerability Potential damage (EUR/m2)
Total potential damage 

(EUR)

10 12619 1 0.5 4.95 31,204

100 16639 1 0.5 4.95 82,284

500 18881 1 0.5 4.95 93,372

Potential damage on the transport activity

Surface area (m2) Exposure Vulnerability Potential damage (EUR/m2)
Total potential damage 

(EUR)

10 12619 1 0.5 148.54 937,242

100 16639 1 0.5 148.54 2,471,513

500 18881 1 0.5 148.54 2,804,562

Flood return 

period (years)

Damage on the road infrastructure

Flood return 

period (years)

Damage on the transport activity

Flood return 

period (years)

Damage on the commercial facilities

Flood return 

period (years)

Damage on the agricultural facilities

Flood return 

period (years)

Damage on the residential buildings

Flood return 

period (years)

Damage on the industrial facilities

 

9.5.4 Economic efficiency 

Two economic indicators may be used to assess the economic efficiency of the proposed 
structural/non-structural measures in DRB. 

The difference between benefits and costs in absolute terms shows the return on 
investments. Therefore, the intervention providing the highest return on investment is, from 
the point of view of economic efficiency, the best option. 
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However, the decision on the option should not be made solely based on this indicator. The 
ratio of benefits and costs that shows which measures are more economically valuable is 
also an important indicator. The first condition an intervention should meet is that the 
benefit-cost ratio is higher than 1.0. For example, suppose we are in doubt about two 
interventions, each of which has an absolute positive difference between benefit and cost. 
In that case, it is necessary to choose the one where the ratio between benefits and costs is 
higher. 

The total estimated investment costs of measures planned for Danube River Basin amount 
to 48,452,000 EUR, while maintenance costs are equal to 1,313,040 EUR per year. The 
discounted value of total costs for the project period of 100 years is 75,826,140 EUR.  

The benefit/cost ratio is 1.36. That means the proposed intervention (investment in flood 
measures) in the Danube River Basin is worth the investment in economic terms. 
 
Table 9.8 Potential damages – Economic activity (Danube River Basin) with intervention 
 
CURRENT SITUATION W/O MEASURES

Future potential damage discounted 417,091,296

INTERVENTIONS

Options

Future potential 

damage without 

intervention 

(discounted EUR)

Future potential 

damage with 

intervention 

(discounted EUR)

Benefits (Potential future 

damage w/o intervention 

minus Potential future damage 

with intervention)

(discounted EUR)

Total costs

(discounted EUR)
Benefits/Costs

Benefits - Costs

(discounted EUR)

Incremental benefits/

Incremental costs

Intervention 1 417,091,296 313,707,889 103,383,407 75,826,140 1.36 27,557,267 N/A  
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10  INTERNATIONAL COORDINATION 

10.1 International cooperation and coordination in the Flood Risk 
Management 

Montenegro's cooperation with neighbouring countries and the wider international 
environment in water management is regulated by interstate agreements and signed 
conventions and agreements in the field of water, which are part of the legal framework for 
water management in Montenegro. In the Danube River Basin, the Lim River Basin covers 
the territories of Montenegro, Bosnia and Herzegovina, Albania, and Serbia, and is partly the 
border river between Montenegro and Serbia. The Tara and Ćehotina Rivers are part of the 
border river between Montenegro and Bosnia and Herzegovina. The Ibar River covers the 
territories of Montenegro and Serbia.  

Montenegro became a candidate for membership in the European Union in December 2010, 
and the negotiation process between Montenegro and the European Union officially began 
in June 2012. 

On Montenegro's path to the European Union, the negotiating Chapter 27 - Environmental 
Protection and Climate Change, within which the sub-area - Water quality, is one of the most 
demanding. The Ministry responsible for ecology is coordinating the negotiation process in 
Chapter 27. 

International cooperation related to the Danube basin is related to the cooperation of 
Montenegro in the Danube. Namely, Montenegro has been a member of the International 
Commission for the Protection of the Danube River (ICPDR) since 2008.  

Cooperation at the level of the Sava River Basin in Sava Commission, is realized in 
accordance with the Memorandum of Cooperation between the International Commission 
for the Sava River Basin and Montenegro. Namely, the Memorandum of Understanding on 
Cooperation Concerning Regular Functioning and Maintenance of the Flood Forecasting and 
Warning System in the Sava River Basin was signed of July 1, 2020. Whereas the Protocol on 
Flood Protection to the Framework Agreement on the Sava River Basin was signed on June 1, 
2010. The obligation of Bosnia and Herzegovina, the Republic of Croatia, the Republic of 
Serbia, and the Republic of Slovenia to establish a coordinated or joint system for 
forecasting, warning, and alerting from floods in the Sava River Basin in coordination with 
the International Sava River Basin Commission has been established. Montenegro, being 
non-party to the Protocol, took part in the establishment on the basis of the Memorandum 
of Understanding on cooperation between the International Sava River Basin Commission 
and Montenegro, signed in Belgrade on 9 December 2013, and as a beneficiary of the 
Project. The signing of the said memorandum is only a continuation of these activities. 

An agreement on the Condition of use of the Flood Forecasting and Warning System in the 
Sava River Basin was also signed by Ministry of Agriculture, Forestry and Water Management 
and the Institute of Hydrometeorology and Seismology.  The Flood Forecasting and Warning 
System in the Sava River Basin is established within the implementation of the Protocol on 
Flood Protection to the Framework Agreement on the Sava River Basin. The effective joint 
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operational structure and procedures of regular maintenance and performance control of 
the system are regulated by the provision of the Memorandum of Understanding.  

In addition to international cooperation for Montenegro, due to the transboundary nature 
of most watercourses, cooperation with neighbouring countries in the field of transboundary 
water resources management is of great importance. 

In the forthcoming period, it is necessary to further develop bilateral and multilateral 
cooperation with neighbouring countries in the field of water management, and especially in 
the field of flood management. 

10.2 Regional Projects 

The Ministry of Agriculture, Forestry and Water Management, in cooperation with the World 
Bank, is implementing the regional project "Management of the Drina River Basin in the 
Western Balkans". The project is funded by a grant from the Global Environment Facility 
(GEF) and the Special Climate Change Fund (SCCF). 

Part of this project is the preparation of project documentation for the regulation of the Lim 
River (with Grnčar) in order to combat climate change and integrated management of 
natural resources. The municipalities covered by the project are: Gusinje, Plav, Andrijevica, 
Berane and Bijelo Polje. This project will create conditions for the realization of capital 
infrastructure works on the construction of multi-purpose fortifications on Lim and Grnčar. 
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11 COORDINATION WITH THE WATER FRAMEWORK 
DIRECTIVE (2000/60/EC)  

Chapter 5 of the Directive, consisting of Article 9 and 10, deals with Public Information and 
Consultation process. 

Art 9 of the FD requires Member States shall take appropriate steps to coordinate the 
application of this Directive and that of Directive 2000/60/EC focusing on opportunities for 
improving efficiency, information exchange and for achieving common synergies and 
benefits having regard to the environmental objectives laid down in Article 4 of Directive 
2000/60/EC. In particular: 

1. The development of the first flood hazard maps and flood risk maps and their 
subsequent reviews as referred to in Articles 6 and 14 of this Directive shall be carried 
out in such a way that the information they contain is consistent with relevant 
information presented according to Directive 2000/60/EC. They shall be coordinated 
with, and may be integrated into, the reviews provided for in Article 5(2) of Directive 
2000/60/EC; 

2. The development of the first flood risk management plans and their subsequent reviews 
as referred to in Articles 7 and 14 of this Directive shall be carried out in coordination 
with, and may be integrated into, the reviews of the river basin management plans 
provided for in Article 13(7) of Directive 2000/60/EC; 

3. The active involvement of all interested parties under Article 10 of this Directive shall be 
coordinated, as appropriate, with the active involvement of interested parties under 
Article 14 of Directive 2000/60/EC. 

The full transposition of this article of the directive is contained in Articles 95a and 95e of 
the Law on Waters and in Article 8 paragraph 1 item 4 of the Rulebook. 

Articles 95a of the Law on Waters determines that the Flood risk reduction measures shall 
be compliant with water and environmental protection measures referred to in Article 73 of 
this Law. 

Articles 95e determines that, for areas under significant flood risk, a FRMP shall be drafted 
at the level of a river basin district, in accordance with water management plan referred to 
in Article 24 of this Law. 

According to the Article 8 paragraph 1 item 4 of the Rulebook on Detailed Content of the 
Preliminary Flood Risk Assessment and Flood Risk Management Plan shall contain the 
measures that will be implemented according to priorities with the aim of managing flood 
risks, measures that will be implemented in order to achieve compliance between the Plan 
and the Water Basin Management Plan referred to in Article 24 of the Law on Waters, and 
measures that will be implemented based on regulations on environmental impact 
assessment, strategic environmental impact assessment, industrial accidents and water 
management, provided those measures do not increase flood risks upstream or downstream 
in other countries at the same river basin or sub-basin, except in cases when countries have 
concorded such measures. 

Art 10 FD, in accordance with applicable Community legislation, Member States shall make 
available to the public the preliminary flood risk assessment, the flood hazard maps, the 
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flood risk maps and the flood risk management plans. Member States shall encourage active 
involvement of interested parties in the production, review and updating of the flood risk 
management plans referred to in Chapter IV. 

The full transposition of this article of the directive is contained in Articles 95f of the Law on 
Waters which determines, in the process of drafting the flood risk management plans and 
updating them, the involvement of all stakeholders and public participation shall be ensured 
in order to enable provision of comments, proposals and suggestions. 

Preliminary flood risk assessment, areas of potential significant flood risk, flood hazard 
maps, flood risk maps and flood risk management plan shall be published on the website of 
the Ministry and of the competent administrative authority. 

Compliance of flood risk management measures in the Danube basin and the measures 
given in the River Basin Management Plan for the Danube basin in relation to 
environmental protection goals 

The River Basin Management Plan for the Danube basin provides a program of measures 
aimed at preserving or improving the status of water bodies, as well as environmental 
protection goals that must be achieved. The program of measures of the Flood Risk 
Management Plan for the Danube basin is harmonized with the measures to preserve and 
improve the status of water bodies, i.e. the application of flood protection measures will not 
lead to deterioration of the status of water bodies. We especially emphasize the importance 
of non-structural measures in order to manage flood risks, which foresee improvements 
related to spatial planning in flood zones, as well as encouraging the preservation of 
wetlands and green areas in the areas around watercourses, which increase natural 
retention properties and affect the reduction of flood waves.  

Table 11.1 Environmental protection objectives provided for in the River Basin Management 
Plan for the Danube basin, related to flood protection 
Environmental/Activity 
Objective  

Measurable Units Goals 

2021* 2027 2033 

Reducing the harmful effects of floods on human health, the environment, cultural heritage and the 
economy 

Removal/reduction of the 
amount of hazardous 
substances and nitrates 
entering groundwater 
bodies 

% reduction of 
contamination 

30 50 80 

Increasing the efficiency of 
wastewater treatment as 
groundwater pollution from 
urban and industrial sources 
of pollution is avoided 

% reduction of untreated 
wastewater discharges 
from cities with >2000 
population equivalents 
(concentrated sources) 

10 50 95 

Reducing the harmful effects of floods on human health, the environment, cultural heritage and the 
economy ** 

Reduction in the number of 
inhabitants affected by 
floods 

% of affected population <10 <5 <1 

*2021 is the base year of the river basin management cycle 

**Water management strategy, 2015 
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The measures provided for in the Flood Risk Management Plan for the Danube Basin will 
contribute to the achievement of the environmental protection goals set out in the River 
Basin Management Plan for the Danube Basin. 
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12  PUBLIC INFORMATION AND CONSULTATION  
 

In accordance with Article 95f of the Water Law and Directive 2007/60/EC on the 
assessment and management of flood risks, the Water Administration, in cooperation with 
the Ministry of Agriculture, Forestry and Water Management, ensured public participation 
and information during the preparation of the Flood Risk Management Plan (FRMP) for the 
Danube River Basin District, as well as the accompanying Strategic Environmental 
Assessment (SEA). In line with applicable legislation, the Water Administration was obliged 
to enable active participation of the public and interested parties in the procedure of 
preparation and adoption of the Flood Risk Management Plan and to make available all 
documentation relevant to its development. The preparation of the plans (for both river 
basin districts) and the accompanying assessments was carried out within the IPA project 
“Support for the Implementation and Monitoring of Water Management in Montenegro,” as 
one of the final steps in the implementation of Directive 2007/60/EC on flood risk 
management. 
 
The public consultation lasted from 21. august to 21. september 2024, during which all 
interested stakeholders were able to submit comments, suggestions, and proposals to the 
Water Administration or by mail to the institution’s official address. The public was timely 
informed of the consultation through the official websites of the Ministry and the Water 
Administration, as well as through the media. 
 
The central event of the public consultation was the conference held on 17. september 2024 
in Bijelo Polje, attended by representatives of the Ministry of Agriculture, Forestry and 
Water Management, the Water Administration, and the Municipality of Mojkovac. Also 
participating were consultants engaged in the preparation of the Flood Risk Management 
Plan from the company EPTISA, as well as consultants from EcoEnergy Consulting 
responsible for preparing the Strategic Environmental Assessment. During the presentations, 
technical and methodological aspects of the plan’s development were discussed, including 
criteria for determining priorities and financing measures, as well as possibilities for 
integrating proposed activities into local development plans and improving cross‑border 
cooperation. 
 
A significant number of comments and suggestions (ANNEX 3) were received during the 
public consultation from the Ministry of Agriculture, Forestry and Water Management, the 
Water Administration, the Ministry of Interior, and other institutions. Most comments 
related to aligning and correcting investment and operational costs across tables, ensuring 
consistency between the Montenegrin and English versions (names, codes, and tables), and 
updating information on the status of projects and planned investments, including activities 
under the Sava and Drina Integrated Development Program (SDIP). Additional needs were 
noted regarding the clarification of cartographic representations, coding of Areas of 
Potential Significant Flood Risk (APSFR), and improvements related to maintenance, 
methodological explanations, and clearer presentation of data in tables and graphics. 
Cooperation between institutions and plan developers was highly constructive, and most 
comments were accepted and incorporated into the final version of the Plan, improving and 
fully harmonizing the document with applicable regulations and EU standards. 
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After the public consultation, the draft Flood Risk Management Plan for the Danube River 
Basin District was submitted to neighboring countries for review via the Ministry of Foreign 
Affairs on 31. march 2025, in accordance with cross‑border cooperation obligations and the 
principles of integrated water resources management established by the Water Framework 
Directive and the Floods Directive. The deadline for submitting opinions was 31. may 2025. 
The Republic of Serbia issued a positive opinion on the draft Plan. 

LIST OF PARTICIPANTS: 

17. september 2024, Bijelo Polje 

Name Institution 

Željko Furtula Ministry of Agriculture, Forestry and Water 
Management 

Zorica Đuranović  Ministry of Agriculture, Forestry and Water 
Management 

Dragana Đukić  Ministry of Agriculture, Forestry and Water 
Management 

Milo Radović  Water Administration 

Janko Burzanović  Water Administration 

Tamara Kuč  Water Administration 

Ivan Ašanin  Municipality of Mojkovac 

Danilo Barjaktarović  EcoEnergy Consulting 

Milena Ostojić  EPTISA 

Zdenka Ivanović  EPTISA 

Maja Krivokapić  EPTISA 

Biljana Medenica  EPTISA 

Ana Medojević Pejović  EPTISA 

 

 

 

 

 

 

 

 Figures 12.1. Public Hearing Bijelo Polje 
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ANNEX 1: TABLE OF TRANSPOSITION FD 2007/60/EC WITH THE PROVISIONS OF 
MONTENEGRIN REGULATIONS 

 
Provision and text of the provision of the source of European 

Union law 
(article, paragraph, clause) 

 

Provision and text of the provision of the regulations of Montenegro  
(article, paragraph, point) 

 

Compatibility 
 

CHAPTER I: GENERAL PROVISIONS 

Art 1 
The purpose of this Directive is to establish a framework for 
the assessment and management of flood risks, aiming at the 
reduction of the adverse consequences for human health, the 
environment, cultural heritage and economic activity 
associated with floods in the Community. 

Art 95a par 1 Law on Waters (OG MNE No 27/07, OG MNE No. 32/11, 47/11, 
48/15, 52/16 i 84/18): 
Flood risks shall be managed with the aim of reducing adverse consequences 
for human health, environment, cultural heritage and economy. 

Full transposition  

Art 2 
For the purpose of this Directive, in addition to the definitions 
of ‘river’, ‘river basin’, ‘sub-basin’ and ‘river basin district’ as 
set out in Article 2 of Directive 2000/60/EC, the following 
definitions shall apply: 

Art 5 par 1 point 58, 60, 61 and 80 Law on Waters: 
58) river is a terrestrial water body, which for the most part flows over the 
surface of the earth and which can flow part of its course below the surface of 
the earth; 
60) river sub-basin is the area of land from which all surface waters through a 
series of watercourses, rivers, i.e. through a lake and underground, flow to a 
certain point of a watercourse (usually a lake or the mouth of another river); 
61) river basin is the surface of the land from which all surface waters through 
one or more watercourses, rivers, i.e. through the lake and underground, flow 
directly into the sea through a single estuary, tributary or delta; 
80) water area is the area of land and sea, which consists of one or more 
neighbouring river basins, or sub-basins, on the territory of Montenegro, with 
associated groundwater and coastal sea waters, in accordance with Article 21 
of this Law, which is determined as the basic unit for water management; 

Full transposition 

‘flood’ means the temporary covering by water of land not 
normally covered by water. This shall include floods from 

Art 5 par 1 point. 49 and 50  Law on Waters:  
 49)means the temporary covering by water of land not normally covered by 

Full transposition 
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Provision and text of the provision of the source of European 
Union law 

(article, paragraph, clause) 
 

Provision and text of the provision of the regulations of Montenegro  
(article, paragraph, point) 

 

Compatibility 
 

rivers, mountain torrents, Mediterranean ephemeral water 
courses, and floods from the sea in coastal areas, and may 
exclude floods from sewerage systems;  
‘flood risk’ means the combination of the probability of a flood 
event and of the potential adverse consequences for human 
health, the environment, cultural heritage and economic 
activity associated with a flood event. 

water. This shall include floods from rivers, torrents, temporary water courses, 
lakes, marine waters in coastal zones and ground waters, except for floods 
from sewerage systems; 
50) flood risk is a combination of the probability of a flood event and of the 
potential adverse consequences thereof for human health, environment, 
cultural heritage and economic activities;; 

Art 3 
1. For the purposes of this Directive Member States shall make 
use of the arrangements made under Article 3(1), (2), (3), (5) 
and (6) of Directive 2000/60/EC. 

Art. 8, 21, 151 and 157 Law on Waters 
 
 

Full transposition 

2. However, for the implementation of this Directive, Member 
States may: 
(a) appoint competent authorities different from those 
identified pursuant to Article 3(2) of Directive 2000/60/EC; 
(b)identify certain coastal areas or individual river basins and 
assign them to a unit of management different from those 
assigned pursuant to Article 3(1) of Directive 2000/60/EC. 
3. In these cases, Member States shall, by 26 May 2010, 
communicate to the Commission the information referred to 
in Annex I to Directive 2000/60/EC. For this purpose, any 
reference to competent authorities and river basin districts 
shall be taken as references to the competent authorities and 
unit of management referred to in this Article. Member States 
shall inform the Commission of any changes in the information 
provided pursuant to this paragraph within three months of 
the change coming into effect. 

There is no corresponding provision The option is not 
binding and has not 
been used, the 
implementing 
bodies and 
management units 
of both Directives 
(WFD and FD) are 
the same 

CHAPTER II: PRELIMINARY FLOOD RISK ASSESSMENT 

Art 4 
1. Member States shall, for each river basin district, or unit of 
management referred to in Article 3(2)(b), or the portion of an 
international river basin district lying within their territory, 

Art 95b par 1  Law on Waters: 
Preliminary Flood Risk Assessment shall be drafted for every river basin by 
competent administrative body. 

Full transposition 
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Provision and text of the provision of the source of European 
Union law 

(article, paragraph, clause) 
 

Provision and text of the provision of the regulations of Montenegro  
(article, paragraph, point) 

 

Compatibility 
 

undertake a preliminary flood risk assessment in accordance 
with paragraph 2 of this Article. 

2. Based on available or readily derivable information, such as 
records and studies on long term developments, in particular 
impacts of climate change on the occurrence of floods, a 
preliminary flood risk assessment shall be undertaken to 
provide an assessment of potential risks. The assessment shall 
include at least the following: 
(a) maps of the river basin district at the appropriate scale 
including the borders of the river basins, sub-basins and, 
where existing, coastal areas, showing topography and land 
use; 
(b) a description of the floods which have occurred in the past 
and which had significant adverse impacts on human health, 
the environment, cultural heritage and economic activity and 
for which the likelihood of similar future events is still relevant, 
including their flood extent and conveyance routes and an 
assessment of the adverse impacts they have entailed; 
(c) a description of the significant floods which have occurred 
in the past, where significant adverse consequences of similar 
future events might be envisaged; and, depending on the 
specific needs of Member States, it shall include: 
(d) an assessment of the potential adverse consequences of 
future floods for human health, the environment, cultural 
heritage and economic activity, taking into account as far as 
possible issues such as the topography, the position of 
watercourses and their general hydrological and geo-
morphological characteristics, including floodplains as natural 
retention areas, the effectiveness of existing man-made flood 
defence infrastructures, the position of populated areas, areas 
of economic activity and long-term developments including 

Art 3 par 1 Rulebook on detailed contents of preliminary flood risk assessment 
and flood risk management plan, OG MNE No. 69/15): 
A Preliminary Flood Risk Assessment contains: 
1)river basin maps in appropriate proportion with sub-basin boundaries, and 
marine coastal maps with topography and land use details; 
2)description of past flood events which had significant adverse impacts on 
human health, the environment, cultural heritage and economic activity, for 
which it is probable to occur again in the future, taking into account the 
severity of flood events, runoff directions and assessment of adverse impacts 
caused by such events;  
3)description of floods that occurred in the past in areas where significant 
adverse impacts can occur in the future due to changed conditions (urban 
development, proclamation of protected areas);  
4)impact of climate change on occurrence of floods; 
5)assessment of potential harmful impacts of future floods on human health, 
environment, cultural heritage and economic activities, considering 
topography, position of water courses and their hydrological and geo-
morphological characteristics, flood plains as natural retentions, efficiency of 
the existing flood protection facilities, position of settlements, areas of 
economic activities and long-term development plans, as necessary;  
6)used data (records, long-term development studies);  
7)conclusions on flood risks. 

 
 
 
 
 
 
 
 
Full transposition 
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Provision and text of the provision of the source of European 
Union law 

(article, paragraph, clause) 
 

Provision and text of the provision of the regulations of Montenegro  
(article, paragraph, point) 

 

Compatibility 
 

impacts of climate change on the occurrence of floods.  

3. In the case of international river basin districts, or units of 
management referred to in Article 3(2)(b) which are shared 
with other Member States, Member States shall ensure that 
exchange of relevant information takes place between the 
competent authorities concerned. 

Art 95b par 2 Law on Waters: 
Preliminary Flood Risk Assessment for a river basin which is a part of an 
international river basin shall require exchange of information with the 
countries in territories of which portions of that river basin are located. 

Full transposition 

4. Member States shall complete the preliminary flood risk 
assessment by 22 December 2011. 

There is no corresponding provision Not applicable.119 

Art 5 
1. On the basis of a preliminary flood risk assessment as 
referred to in Article 4, Member States shall, for each river 
basin district, or unit of management referred to in Article 
3(2)(b), or portion of an international river basin district lying 
within their territory, identify those areas for which they 
conclude that potential significant flood risks exist or might be 
considered likely to occur. 
2.   The identification under paragraph 1 of areas belonging to 
an international river basin district, or to a unit of 
management referred to in Article 3(2)(b) shared with another 
Member State, shall be coordinated between the Member 
States concerned. 

Art 95c  Law on Waters: 
On the grounds of PFRA, the Government shall identify the areas of potential 
significant flood risk, or of probable occurrence of floods (hereinafter referred 
to as: area of potential significant flood risk – APSFR). 
Identification of an APSFR for a river basin which makes part of an 
international river basin shall be coordinated with the countries in territories 
of which portions of that river basin are located. 

Ful transposition 

CHAPTER III: FLOOD HAZARD MAPS AND FLOOD RISK MAPS 

Art 6 
1. Member States shall, at the level of the river basin district, 
or unit of management referred to in Article 3(2)(b), prepare 
flood hazard maps and flood risk maps, at the most 
appropriate scale for the areas identified under Article 5(1). 

Art 95d par 1  Law on Waters: 
For the areas under significant flood risk, competent administrative body shall 
draft flood hazard maps and flood risk maps, for each river basin separately. 

Full transposition 

                                                 
119Montenegro has no obligation to follow the deadlines set in the Directive. The Law on Waters prescribes the drafting of the PFRA by the end of 2019, and it was done in 
2021.  
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Provision and text of the provision of the source of European 
Union law 

(article, paragraph, clause) 
 

Provision and text of the provision of the regulations of Montenegro  
(article, paragraph, point) 

 

Compatibility 
 

2. The preparation of flood hazard maps and flood risk maps 
for areas identified under Article 5 which are shared with other 
Member States shall be subject to prior exchange of 
information between the Member States concerned. 

Art 95d par 3  Law on Waters: 
Drafting the flood hazard maps and flood risk maps for areas under significant 
flood risk that include territories of neighbouring countries shall be done 
based on information exchange with those countries. 

Full transposition 

3. Flood hazard maps shall cover the geographical areas which 
could be flooded according to the following scenarios: 
(a) floods with a low probability, or extreme event scenarios; 
(b) floods with a medium probability (likely return period ≥ 

100 years); 
(c) floods with a high probability, where appropriate. 

Art 95d par 2  Law on Waters: 
Flood hazard maps and flood risk maps shall be drafted for: 
-low probability floods;  
-medium probability floods (return period 100 years);   
-high probability floods, as necessary. 
Remark: 
Repeated in Article 5, paragraph 1 and Article 7, paragraph 1 of the Rulebook, 
and in Article 2, paragraph 1, items 2, 3 and 4 are defined: 
2. low-probability floods are floods caused by running waters with return 
period of at least 500 years, or floods caused by still waters with water levels 
with return period of at least 500 years;  
3. medium-probability floods are floods caused by running waters with return 
period of 100 years, or floods caused by still waters with water levels with 
return period of 100 years;   
4. high-probability floods are floods caused by running waters with return 
period of ten years, or floods caused by still waters with water levels with 
return period of ten years. 

Full transposition 

4.For each scenario referred to in paragraph 3 the following 
elements shall be shown: 
(a) (a)the flood extent; 
(b) water depths or water level, as appropriate; 
(c) where appropriate, the flow velocity or the relevant water 

flow. 

Art 4 par 1 Rulebook: 
Flood hazard maps for floods of low, medium and high probability shall 
contain data on:  
-size of the event;  
-water depth and/or water level;  
-water course speed and/or water flow speed, as necessary. 

Full transposition 

5.Flood risk maps shall show the potential adverse 
consequences associated with flood scenarios referred to in 
paragraph 3 and expressed in terms of the following: 
(a) the indicative number of inhabitants potentially affected 
(b) type of economic activity of the area potentially affected; 

Art 6 par 1 Rulebook: 
Flood risk maps for low, medium and high probability floods shall contain data 
on: 
-number of potentially affected population;  
-types of economic activities in potentially affected area; 

Full transposition 
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Provision and text of the provision of the source of European 
Union law 

(article, paragraph, clause) 
 

Provision and text of the provision of the regulations of Montenegro  
(article, paragraph, point) 

 

Compatibility 
 

(c) installations as referred to in Annex I to Council Directive 
96/61/EC of 24 September 1996 concerning integrated 
pollution prevention and control (9) which might cause 
accidental pollution in case of flooding and potentially 
affected protected areas identified in Annex IV(1)(i), (iii) 
and (v) to Directive 2000/60/EC; 

(d) other information which the Member State considers 
useful such as the indication of areas where floods with a 
high content of transported sediments and debris floods 
can occur and information on other significant sources of 
pollution. 

-potential sources of pollution, activities and installations that could cause 
sudden pollution in case of floods; 
-potential hazard for protected areas referred to in Articles 74a paragraph 2, 
items 1, 3 and 5 of the Law on Waters;  
-areas where floods can occur with high content of transported sediments and 
other sources of pollution.  
 
 

  

6. Member States may decide that, for coastal areas where an 
adequate level of protection is in place, the preparation of 
flood hazard maps shall be limited to the scenario referred to 
in paragraph 3(a). 
7. Member States may decide that, for areas where flooding is 
from groundwater sources, the preparation of flood hazard 
maps shall be limited to the scenario referred to in paragraph 
3(a). 

Art 5 par 2 Rulebook: 
For the floods caused by marine waters in coastal zones, where there is a 
certain level of protection against floods, as well as for areas where floods 
occur due to elevation of ground waters, flood hazard maps are made only for 
low probability flood events. 

 

8. Member States shall ensure that the flood hazard maps and 
flood risk maps are completed by 22 December 2013. 

There is no corresponding provision Not applicable.120 
 

CHAPTER IV: FLOOD RISK MANAGEMENT PLANS 

Art 7 
1. On the basis of the maps referred to in Article 6, Member 
States shall establish flood risk management plans coordinated 
at the level of the river basin district, or unit of management 
referred to in Article 3(2)(b), for the areas identified under 
Article 5(1) and the areas covered by Article 13(1)(b) in 
accordance with paragraphs 2 and 3 of this Article. 

Art 95e par 1  Law on Waters: 
For areas under significant flood risk, a FRMP shall be drafted at the level of a 
river basin district. 
 
 

Full transposition 

                                                 
120 Montenegro has no obligation to follow the deadlines set in the Directive. Law on water  prescribes the development of FHM and FRM by the end of 2020 (NEAS - same 
deadline) 
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Provision and text of the provision of the source of European 
Union law 

(article, paragraph, clause) 
 

Provision and text of the provision of the regulations of Montenegro  
(article, paragraph, point) 

 

Compatibility 
 

2. Member States shall establish appropriate objectives for the 
management of flood risks for the areas identified under 
Article 5(1) and the areas covered by Article 13(1)(b), focusing 
on the reduction of potential adverse consequences of 
flooding for human health, the environment, cultural heritage 
and economic activity, and, if considered appropriate, on non-
structural initiatives and/or on the reduction of the likelihood 
of flooding. 

Art 8 par 1 point 3 Rulebook: 
A Flood Risk Management Plan shall contain: 
 3) flood risk management goals for the areas significantly threatened by 
floods, aimed at reducing adverse impacts of floods to human health, 
environment, cultural heritage and economic activities; 

Full transposition 

3. Flood risk management plans shall include measures for 
achieving the objectives established in accordance with 
paragraph 2 and shall include the components set out in Part A 
of the Annex. 
Flood risk management plans shall take into account relevant 
aspects such as costs and benefits, flood extent and flood 
conveyance routes and areas which have the potential to 
retain flood water, such as natural floodplains, the 
environmental objectives of Article 4 of Directive 2000/60/EC, 
soil and water management, spatial planning, land use, nature 
conservation, navigation and port infrastructure. 
Flood risk management plans shall address all aspects of flood 
risk management focusing on prevention, protection, 
preparedness, including flood forecasts and early warning 
systems and taking into account the characteristics of the 
particular river basin or sub-basin. 
Flood risk management plans may also include the promotion 
of sustainable land use practices, improvement of water 
retention as well as the controlled flooding of certain areas in 
the case of a flood event. 

Art 8 par 1 point 4, 5, 6 i 7 Rulebook: 
A Flood Risk Management Plan shall contain: 
4) measures that will be implemented according to priorities with the aim of 
managing flood risks, measures that will be implemented in order to achieve 
compliance between the Plan and the Water Basin Management Plan referred 
to in Article 24 of the Law on Waters, and measures that will be implemented 
based on regulations on environmental impact assessment, strategic 
environmental impact assessment, industrial accidents and water 
management, provided those measures do not increase flood risks upstream 
or downstream in other countries at the same river basin or sub-basin, except 
in cases when countries have concorded such measures;   
 5)financial means for implementation of measures with cost-benefit analysis 
(CBA), depending on the size of flood event, run-off ways for flood waters, 
areas that can retain flood waters, environmental and land and water 
management goals, in compliance with spatial-planning documents; 
6) manner of flood risk management, focused on prevention and protection, 
including flood forecasting and early warning systems, depending on river 
basin or sub-basin characteristics; 
7) manner of promoting sustainable land use, better water retention and 
controlled flooding of certain areas in case of floods; 

Full transposition 

4. In the interests of solidarity, flood risk management plans 
established in one Member State shall not include measures 
which, by their extent and impact, significantly increase flood 
risks upstream or downstream of other countries in the same 

Art 8 par 1 point 4 Rulebook: 
A Flood Risk Management Plan shall contain: 
 4) measures that will be implemented according to priorities with the aim of 
managing flood risks, measures that will be implemented in order to achieve 

Full transposition 
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Provision and text of the provision of the source of European 
Union law 

(article, paragraph, clause) 
 

Provision and text of the provision of the regulations of Montenegro  
(article, paragraph, point) 

 

Compatibility 
 

river basin or sub-basin, unless these measures have been 
coordinated and an agreed solution has been found among the 
Member States concerned in the framework of Article 8. 

compliance between the Plan and the Water Basin Management Plan referred 
to in Article 24 of the Law on Waters, and measures that will be implemented 
based on regulations on environmental impact assessment, strategic 
environmental impact assessment, industrial accidents and water 
management, provided those measures do not increase flood risks upstream 
or downstream in other countries at the same river basin or sub-basin, except 
in cases when countries have concorded such measures;   

5. Member States shall ensure that flood risk management 
plans are completed and published by 22 December 2015. 

There is no corresponding provision Not applicable. 
(see footnote 2) 

Art 8 
1. For river basin districts, or units of management referred to 
in Article 3(2)(b), which fall entirely within their territory, 
Member States shall ensure that one single flood risk 
management plan, or a set of flood risk management plans 
coordinated at the level of the river basin district, is produced. 
2. Where an international river basin district, or unit of 
management referred to in Article 3(2)(b), falls entirely within 
the Community, Member States shall ensure coordination with 
the aim of producing one single international flood risk 
management plan, or a set of flood risk management plans 
coordinated at the level of the international river basin district. 
Where such plans are not produced, Member States shall 
produce flood risk management plans covering at least the 
parts of the international river basin district falling within their 
territory, as far as possible coordinated at the level of the 
international river basin district. 
3. Where an international river basin district, or unit of 
management referred to in Article 3(2)(b), extends beyond the 
boundaries of the Community, Member States shall endeavour 
to produce one single international flood risk management 
plan or a set of flood risk management plans coordinated at 
the level of the international river basin district; where this is 

Art 95e par 4 i 5 Law on Waters: 
The Plan referred to in paragraph 1 of this Article for a river basin district that 
makes part of an international river basin shall be drafted as a joint flood risk 
management plan for the countries in territories of which portions of that 
river basin are located. 
Unless the Plan referred to in paragraph 4 of this Article has been drafted, a 
FRMP shall be drafted for a part of the international river basin located in the 
territory of Montenegro in cooperation with the countries in territories of 
which portions of that river basin are located. 

Full transposition 
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Provision and text of the provision of the source of European 
Union law 

(article, paragraph, clause) 
 

Provision and text of the provision of the regulations of Montenegro  
(article, paragraph, point) 

 

Compatibility 
 

not possible, paragraph 2 shall apply for the parts of the 
international river basin falling within their territory. 

4. The flood risk management plans referred to in paragraphs 
2 and 3 shall be supplemented, where considered appropriate 
by countries sharing a sub-basin, by more detailed flood risk 
management plans coordinated at the level of the 
international sub-basins. 

There is no corresponding provision The provision is not 
binding and 
depends on the 
relations and 
agreements of the 
countries that 
share a certain 
basin (sub-basin). 

5. Where a Member State identifies an issue which has an 
impact on the management of flood risks of its water and that 
issue cannot be resolved by that Member State, it may report 
the issue to the Commission and any other Member State 
concerned and may make recommendations as to how the 
issue should be resolved. 
The Commission shall respond to any report or 
recommendations from Member States within a period of six 
months. 

There is no corresponding provision Not applicable. 

CHAPTER V: COORDINATION WITH DIRECTIVE 2000/60/EC, PUBLIC INFORMATION AND CONSULTATION 

Art 9 
Member States shall take appropriate steps to coordinate the 
application of this Directive and that of Directive 2000/60/EC 
focusing on opportunities for improving efficiency, information 
exchange and for achieving common synergies and benefits 
having regard to the environmental objectives laid down in 
Article 4 of Directive 2000/60/EC. In particular: 
1. the development of the first flood hazard maps and flood 

risk maps and their subsequent reviews as referred to in 
Articles 6 and 14 of this Directive shall be carried out in 
such a way that the information they contain is consistent 
with relevant information presented according to 

Art 95a par 3 Law on Waters: 
Flood risk reduction measures shall be compliant with water and 
environmental protection measures referred to in Article 73 of this Law. 
 
Art 95e par 1 Law on Waters: 
For areas under significant flood risk, a FRMP shall be drafted at the level of a 
river basin district, in accordance with water management plan referred to in 
Article 24 of this Law. 
 
Art 8 par 1 point 4 Rulebook: 
A Flood Risk Management Plan shall contain: 
 4) measures that will be implemented according to priorities with the aim of 

Full transposition 
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Provision and text of the provision of the regulations of Montenegro  
(article, paragraph, point) 
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Directive 2000/60/EC. They shall be coordinated with, and 
may be integrated into, the reviews provided for in Article 
5(2) of Directive 2000/60/EC; 

2. the development of the first flood risk management plans 
and their subsequent reviews as referred to in Articles 7 
and 14 of this Directive shall be carried out in coordination 
with, and may be integrated into, the reviews of the river 
basin management plans provided for in Article 13(7) of 
Directive 2000/60/EC; 

3. the active involvement of all interested parties under 
Article 10 of this Directive shall be coordinated, as 
appropriate, with the active involvement of interested 
parties under Article 14 of Directive 2000/60/EC. 

managing flood risks, measures that will be implemented in order to achieve 
compliance between the Plan and the Water Basin Management Plan referred 
to in Article 24 of the Law on Waters, and measures that will be implemented 
based on regulations on environmental impact assessment, strategic 
environmental impact assessment, industrial accidents and water 
management, provided those measures do not increase flood risks upstream 
or downstream in other countries at the same river basin or sub-basin, except 
in cases when countries have concorded such measures;   

Art 10 
1. In accordance with applicable Community legislation, 
Member States shall make available to the public the 
preliminary flood risk assessment, the flood hazard maps, the 
flood risk maps and the flood risk management plans. 
 
2.   Member States shall encourage active involvement of 
interested parties in the production, review and updating of 
the flood risk management plans referred to in Chapter IV. 

Art 95f Law on Waters: 
In the process of drafting the flood risk management plans and updating them, 
the involvement of all stakeholders and public participation shall be ensured in 
order to enable provision of comments, proposals and suggestions. 
Preliminary flood risk assessment, areas of potential significant flood risk, 
flood hazard maps, flood risk maps and flood risk management plan shall be 
published on the website of the Ministry and of the competent administrative 
authority. 

Full transposition 

- CHAPTER VI: IMPLEMENTING MEASURES AND 
AMENDMENTS 
Art 11,  Art 12 

- CHAPTER VII: TRANSITIONAL MEASURES 
Art 13 

There is no corresponding provision Not applicable. 

CHAPTER VIII: REVIEWS, REPORTS AND FINAL PROVISIONS 

Art 14 
1.  The preliminary flood risk assessment, or the assessment 
and decisions referred to in Article 13(1), shall be reviewed, 
and if necessary updated, by 22 December 2018 and every six 

Art 95b par 3 Law on Waters: 
Preliminary Flood Risk Assessment shall be revised upon the expiry of six years 
from its drafting, i.e. revision, taking into account impact of climate change to 
the occurrence of floods. 

Full transposition 
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Provision and text of the provision of the source of European 
Union law 

(article, paragraph, clause) 
 

Provision and text of the provision of the regulations of Montenegro  
(article, paragraph, point) 

 

Compatibility 
 

years thereafter. 
2.   The flood hazard maps and the flood risk maps shall be 
reviewed, and if necessary updated, by 22 December 2019 and 
every six years thereafter. 
3.   The flood risk management plan(s) shall be reviewed, and if 
necessary updated, including the components set out in part B 
of the Annex, by 22 December 2021 and every six years 
thereafter. 

Art 95d par 4 Law on Waters: 
Flood hazard maps and flood risk maps shall be revised upon the expiry of six 
years following their drafting, i.e. revision. 
Art 95e par 6 Law on Waters: 
Flood Risk Management Plans shall be revised upon the expiry of six years 
from the date of their drafting or revision, considering the impact of climate 
change on the occurrence of floods. 

4. The likely impact of climate change on the occurrence of 
floods shall be taken into account in the reviews referred to in 
paragraphs 1 and 3. 

Art 3 par 1 point 3 Rulebook: 
A Preliminary Flood Risk Assessment contains: 
4) impact of climate change on occurrence of floods; 
Art 9 par 1 Rulebook: 
The Plan shall be updated if there are changes in data defined by the Plan, 
taking into account impact of climate change on occurrence of floods. 

Full transposition 

Art 15 
1. Member countries must make the preliminary flood risk 
assessment, flood risk maps, flood risk maps and flood risk 
management plans referred to in Articles 4, 6 and 7, as well as 
their review, or their updated versions, available to the 
Commission in within three months after the dates specified in 
Articles 4(4), 6(8), 7(5), respectively, 14. 
2. Member States must notify the Commission of the decisions 
taken in accordance with Article 13(1), (2) and (3) and make 
available the relevant information about them by the dates 
specified in Articles 4(4), 6(8), respectively , 7(5). 

Art 95e par 7 Law on Waters: 
Flood Risk Management Plans shall be submitted by the competent 
administrative authority to the European Commission within three months 
from the date of the publication thereof, and PFRA, flood hazard maps and 
flood risk maps within three months from the date of drafting thereof. 

Full transposition 

Art 16, Art 17, Art 18 and Art 19 
 
 
 
 

There is no corresponding provision 
 

Not applicable. 

ANNEX 
A. Flood risk management plans  

Article 8, paragraph 1, item 1, 2, 3, 4 and 8 of the Rulebook: 
The flood risk management plan (hereinafter: the plan) contains: 

Fully compliant 
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I. Components of the first flood risk management plans:  
1. the conclusions of the preliminary flood risk 
assessment as required in Chapter II in the form of a 
summary map of the river basin district, or the unit of 
management referred to in Article 3(2)(b), delineating 
the areas identified under Article 5(1) which are the 
subject of this flood risk management plan;  
2. flood hazard maps and flood risk maps as prepared 
under Chapter III, or already in place in accordance 
with Article 13, and the conclusions that can be drawn 
from those maps;  
3. a description of the appropriate objectives of flood 
risk management, established in accordance with 
Article 7(2);  
4. a summary of the measures and their prioritisation 
aiming to achieve the appropriate objectives of flood 
risk management, including the measures taken in 
accordance with Article 7, and flood related measures 
taken under other Community acts, including Council 
Directives 85/337/EEC of 27 June 1985 on the 
assessment of the effects of certain public and private 
projects on the environment and 96/82/EC of 9 
December 1996 on the control of major accident 
hazards involving dangerous substances , Directive 
2001/42/EC of the European Parliament and of the 
Council of 27 June 2001 on the assessment of the 
effects of certain plans and programmes on the 
environment and Directive 2000/60/EC;  
5. when available, for shared river basins or sub-
basins, a description of the methodology, defined by 
the Member States concerned, of cost-benefit 
analysis used to assess measures with transnational 
effects.  

         1) map of the water area, showing the areas significantly threatened by 
floods determined in accordance with the conclusions from the preliminary 
flood risk assessment; 
         2) flood hazard maps and flood risk maps with conclusions; 
         3) goals of flood risk management for areas significantly threatened by 
floods, in order to reduce the harmful effects of floods on human health, the 
environment, cultural heritage and economic activities; 
         4) measures that will be implemented according to priorities in order to 
manage flood risks, ban or restrict construction in areas significantly 
threatened by floods, measures that will be implemented in order to 
harmonize the plan with the Water Management Plan from Article 24 of the 
Law on Water and measures that will be implemented on the basis of 
regulations on environmental impact assessment, strategic environmental 
impact assessment, industrial accidents and water management, provided that 
these measures do not increase flood risks upstream or downstream in other 
countries on the same river basin or sub-basin, unless have the states 
harmonized those measures; 
         8) description of the methodology used for cost-benefit analysis and 
assessment of measures with international effects for river basins and sub-
basins shared with other countries, if necessary. 
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II. Description of the implementation of the plan:  
1. a description of the prioritisation and the way in 
which progress in implementing the plan will be 
monitored;  
2. a summary of the public information and 
consultation measures/actions taken;  
3. a list of competent authorities and, as appropriate, 
a description of the coordination process within any 
international river basin district and of the 
coordination process with Directive 2000/60/EC.  

 

Article 10 paragraph 1 of the Rules: 
The implementation of the plan is carried out in accordance with the Action 
Program, which is an integral part of the plan and contains priorities for the 
implementation of the plan with deadlines, actions that will be taken to inform 
and consult the public and the competent authorities for the implementation 
of the plan. 
 

Fully compliant 

B. Components of the subsequent update of flood risk 
management plans:  

1. any changes or updates since the publication of the 
previous version of the flood risk management plan, 
including a summary of the reviews carried out in 
compliance with Article 14;  
2. an assessment of the progress made towards the 
achievement of the objectives referred to in Article 
7(2);  
3. a description of, and an explanation for, any 
measures foreseen in the earlier version of the flood 
risk management plan which were planned to be 
undertaken and have not been taken forward;  

4. a description of any additional measures since the 
publication of the previous version of the flood risk 
management plan. 

 
Article 9 paragraph 2 of the Rules: 
The updated plan contains information on: 
         1) made changes; 
         2) assessment of the achieved progress in achieving the goals from Article 
8 paragraph 1 point 3 of this rulebook; 
         3) planned measures with reasons for non-implementation of those 
measures; and 
         4) additional measures with reasons for their implementation. 

Fully compliant 
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ANNEX 2: DEFINITION OF EU CODES FOR APSFR 
 
Flood Sources • A11 - Fluvial  

• A12 - Pluvial 

• A13 - Groundwater  

• A14 -  Sea water 

• A15 - Artificial Water 

Flood Mechanism • A21 - Natural Exceedance: Flooding of land by waters exceeding the 
capacity of their carrying channel or the level of adjacent lands. 

• A22 - Defence Exceedance: Flooding of land due to floodwaters 
overtopping flood defences. 

• A23 - Defence or Infrastructural Failure: Flooding of land due to the 
failure of natural or artificial defences or infrastructure. This mechanism 
of flooding could include the breaching or collapse of a flood defence or 
retention structure, or the failure in operation of pumping equipment or 
gates. 

• A24 - Blockage / Restriction: Flooding of land due to a natural or 
artificial blockage or restriction of a conveyance channel or system. This 
mechanism of flooding could include the blockage of sewerage systems 
or due to restrictive channel structures such as bridges or culverts or 
arising from ice jams or landslides.  

• A25 - Other: Flooding of land by water due to other mechanisms, for 
instance wind setup floods. 

• A26 - No data available on the mechanism of flooding. 

Flood 
Characteristics 

• A31 - Torrential flood: A flood that appears and disappears fairly quickly, 
with little or no warning, usually as a result of intense rainfall over a 
relatively small area. 

• A32 - Spring flood due to melting snow: Flooding due to rapid melting of 
snow, possible in combination with precipitation or ice plug. 

• A33 - Second flash flood: A flood that occurs rapidly and does not fall 
into the category of torrential floods. 

• A34 - Medium-Rapid Flood: The onset of flooding that occurs more 
slowly than a sudden flood. 

• A35 - Slow-on Flood: A flood that takes a long time to form  

• A36 - Sediment flow: A flood that transports large amounts of sediment. 

• A37 - Rapid flow: A flood in which flood waters flow at high speed. 

• A38 - Deep flood: A flood in which flood waters are of significant depth. 

• A39 - Other characteristics. 

• A40 - Flood characteristics data not available. 

Human Health 
 

• B11 - Human Health: Adverse consequences to human health, either as 
immediate or consequential impacts, such as might arise from pollution 
or interruption of services related to water supply and treatment and 
would include fatalities. 
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• B12 - Community: Adverse consequences to the community, such as 
detrimental impacts on local governance and public administration, 
emergency response, education, health, and social work facilities (such 
as hospitals). 

• B13 - Other 

• B14 - Not applicable 

Environment 
 

• B21- Waterbody Status: Adverse consequences ecological or chemical 
status of surface water bodies or chemical status of ground water 
bodies affected, as of concern under the WFD. Such consequences may 
arise from pollution from various sources (point and diffuse) or due to 
hydromorphological impacts of flooding. 

• B22 - Protected Areas: Adverse consequences to protected areas or 
waterbodies such as those designated under the Birds and Habitats 
Directives, bathing waters, or drinking water abstraction points. 

• B23 - Pollution Sources: Sources of potential pollution in the event of a 
flood, such as IPPC and Seveso installations, or point or diffuse sources. 

• B24 - Other potential adverse environmental impacts, such as those on 
soil, biodiversity, flora, and fauna, etc. 

• B25 - Not applicable 

Cultural Heritage 
 

• B31 - Cultural Assets: Adverse consequences to cultural heritage, which 
could include archaeological sites / monuments, architectural sites, 
museums, spiritual sites, and buildings. 

• B32 - Landscape: Adverse permanent or long-term consequences on 
cultural landscapes, that is cultural properties which represents the 
combined works of nature and man, such as relics of traditional 
landscapes, anchor locations or zones. 

• B33- Other 

• B34 - Not applicable 

Economic Activity 
 

• B41 - Property: Adverse consequences to property, which could include 
homes.  

• B42 - Infrastructure: Adverse consequences to infrastructural assets 
such as utilities, power generation, transport, storage, and 
communication. 

• B43 - Rural Land Use: Adverse consequences to uses of the land, such as 
agricultural activity (livestock, arable and horticulture), forestry, mineral 
extraction, and fishing. 

• B44 - Economic Activity: Adverse consequences to sectors of economic 
activity, such as manufacturing, construction, retail, services, and other 
sources of employment. 

• B45 - Other 

• B46 - Not applicable 
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ANNEX 3 COMMENTS 

MINISTRY OF AGRICULTURE, FORESTRY AND WATER MANAGEMENT 

No. Chapter COMMENT RESPONSE 

1.  Present the total costs of the 
proposed structural measures in 
Table 8.4 (Tables 8.3 and 8.4 
appear twice in the document) 
and reconcile them with the 
costs shown in Tables 9.4.1 to 
9.4.19.   
For example:   
Indicative costs for 
APSFR03_DRB_Lovnička Rijeka01 
according to Table 8.4 amount to 
€5,630,000, while according to 
Table 9.4.3 - €3,500,000;   
The total indicative costs from 
Table 8.4 amount to €41,400,000 
+ €400,000/year for 
maintenance, while from Tables 
9.4.1 to 9.4.19 they amount to 
€39,670,000 (Is it usual to sum 
investment costs for 
infrastructure works and 
preparation of technical 
documentation with annual 
maintenance costs, as for 
APSFR01_DRB_Ibar01?);   
The total maintenance costs 
from Tables 9.4.1 to 9.4.19 
amount to €759,400, not 
€2,719,400 as stated on p. 371. 

Accepted. Corrected 
and aligned. 
Investment and 
operating costs are 
presented and treated 
separately in the cost-
benefit analysis, but in 
the end, it is necessary 
to provide the total 
present value 
(discounted) for all 
cash outflows as a 
single figure. 

 

WATER ADMINISTRATION 

No. Chapter COMMENTS RESPONSE 

1. 3.3 The Demography chapter 
recognizes data from the 2011 
Census. The applicable Regulation 
on the boundaries of sub-basin 
areas and small basin areas 
("Official Gazette of 
Montenegro", No. 018/21 of 
22.02.2021) identifies the area of 
the small Bojana basin in the far 
northeast of Montenegro 
(covering parts of the Rožaje, 

It is not accepted. The 
text is clearly quoted 
from the Regulations. 
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Plav, and even Andrijevica 
municipalities). Accordingly, the 
question is whether the available 
data from the new census has 
been considered, and whether 
the cited Regulation has been 
taken into account when the 
percentage distribution of 
watercourses by municipality is 
shown, particularly whether 
Figure 3.4 - Sub-basins and small 
basins in the river network of the 
Danube watershed corresponds 
to the applicable subordinate 
legislation from 2021. 

2. 3.6 In chapter 3.6, it is noted that at 
all stations for the period from 
1946 to 2012, declining flow 
trends were recorded, while Table 
3.11 provides a long-term analysis 
of hydrological stations in the 
Danube Basin, with 1948 shown 
as the starting year. However, in 
chapter 4.1, it is stated that 
historical hydrological data, 
related to recorded high 
(potential) flood waters at the 
network of hydrological stations 
in Montenegro, are analyzed 
"from 1952, when water level 
measurements on rivers began." 
Which of these statements is 
correct, i.e., since when has the 
water level been monitored 
(1946, 1948, or 1952)? We note 
that for the Adriatic Basin, it is 
stated that "at all stations for the 
period from 1948 to 2014, 
declines in flow were recorded." 

"Tekst je izmijenjen u 
poglavlju 3.6." 

3. 4.2 U poglavlju 4.2 koja prikazuje 
analizu postojeće infrastrukture 
za zaštitu od poplava na vodnom 
području Dunavskog sliva, kao 
jedan vid zaštite od poplava 
prepozanate su i paralelne 
građevine, dok u ENG verziji iste 
ne postoje. Uskladiti MNE 
dokument sa ENG verzijom 
dokumenta. 

Engleska verzija je 
poboljšana 

4. 5.2 Page 65 is blank Deleting an empty 
page 

5. 5.3 Chapter 5.3 refers to the Added in chapter 5.3 
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identified APSFR areas in the 
Danube basin. Not only this 
chapter, but the entire planning 
document (for both the Adriatic 
basin water area and the Danube 
basin water area) fails to 
acknowledge the Decision on 
Determining Areas Significantly 
Endangered by Floods (“Official 
Gazette of Montenegro”, no. 
030/22 of 21.03.2022). The 
Decision was adopted by the 
Government at the session of 24 
February 2022, based on Article 
95c, paragraph 1 of the Water 
Act, and therefore it must be 
recognized in this chapter as well 
as in all other chapters, especially 
considering that this valid 
subordinate regulation contains, 
among other things, the 
designations (codes) of the areas 
significantly endangered by 
floods, as well as settlements. 

6. 5.3 Table 5.5 lists the approved 
APSFR codes with a footnote 
stating that the codes for each 
APSFR were approved by the 
Ministry of Sustainable 
Development and Tourism and 
the Water Administration. This 
must again be harmonized with 
the Decision on defining areas 
significantly threatened by floods, 
as it is a valid by-law published in 
the Official Gazette of 
Montenegro. In this regard, all 
codes must be exactly as 
recognized by the Decision (e.g., 
instead of APSFR DRB1_Ibar in 
table 5.5, it should be 
APSFR01_DRB_Ibar01, and the 
same applies to all others, both in 
the MNE and ENG versions). 

Amended in Chapter 
5.3 for DRB 

7. 5.3 ENG Not only in Table 5.5., but in most 
places in the ENG version of the 
document, the names of 
settlements potentially at risk of 
flooding need to be corrected 
(e.g., Donji Ražanj should be 
corrected to Donji Pažanj, Prljnije 
to Prljanije, Oljue, Gubaac...) 

Modified 
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8. 6.5 After Figure 6.9, a technical error 
was made and APSFR is listed for 
Ibarac01 (written in red). Correct 
the same in both the MNE and 
ENG versions of the document, as 
it concerns the Lovnica River and 
not the Ibarac. 

Modified 

9. 6.5 Table 6.10 shows a certain 
number of industrial facilities that 
are at risk (for HQ100, 2 
endangered industrial facilities 
are shown, as well as for HQ500), 
while the flood risk assessment of 
industrial facilities does not 
detect them as endangered 
(colored in green). 

Adopted. Corrected 

10. 6.7 Table 6.14 shows a certain 
number of industrial facilities that 
are at risk (one industrial facility is 
shown as endangered for HQ100, 
as well as for HQ500), while the 
flood risk assessment for 
industrial facilities does not 
detect them as endangered 
(colored in green). 

Adopted. Corrected 

11. 6.11 In Table 6.22, the MNE version 
recognized that other cultural 
heritage is not endangered, as 
shown by the data in the table, 
while in the ENG version, other 
cultural heritage (eng. Other 
cultural heritage sites) is marked 
in red. Align Table 6.22 to be 
identical in the MNE and ENG 
versions. 

Modified in the English 
version 

12. 6.12 In the MNE version, table 6.24, in 
the urbanization section it says 
Yes, while in the ENG version in 
the same place it says No. 

Modified in the English 
version 

13. 6.12 Table 6.24 shows a certain 
number of industrial facilities that 
are at risk (for HQ10, HQ100, and 
HQ500, two endangered 
industrial facilities are shown), 
while the flood risk assessment of 
industrial facilities does not 
identify them as endangered 
(colored in green). 

Adopted. Corrected 

14. 6.13 Table 6.26 shows a certain 
number of industrial facilities that 
are at risk (for HQ100 one 

Adopted. Corrected 
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industrial facility is shown as at 
risk, as well as for HQ500), while 
the flood risk assessment of 
industrial facilities does not 
identify them as at risk (colored 
green). 

15. 6.13 In Table 6.26, the MNE version 
recognized that other cultural 
heritage is not endangered, as 
shown by the data in the table, 
while in the ENG version, other 
cultural heritage sites are colored 
red. Align Table 6.26 to be 
identical in the MNE and ENG 
versions. 

Modified in the English 
version 

16. 6.15 Table 6.30 shows a certain 
number of industrial facilities that 
are at risk (for HQ100 one 
industrial facility is shown as at 
risk, as well as for HQ500), while 
the flood risk assessment of 
industrial facilities does not 
identify them as at risk (colored 
green). 

Adopted. Corrected 

17. 6.18 Table 6.36 shows a certain 
number of industrial facilities that 
are at risk (one for HQ100 and 
two industrial facilities for 
HQ500), while the flood risk 
assessment of industrial facilities 
does not identify them as at risk 
(colored in green). 

Adopted. Corrected 

18. 6.2 Table 6.40 shows a certain 
number of industrial facilities that 
are at risk (for HQ10 and HQ100, 
9 endangered industrial facilities 
are shown, as well as 10 for 
HQ500), while the flood risk 
assessment of industrial facilities 
does not detect them as 
endangered (colored in green). 

Adopted. Corrected 

19. 6 Table 6.44 differs in the MNE and 
ENG versions. In accordance with 
the comments and corrections 
given above in the tables from 
Chapter 6, correct Table 6.44 in 
both versions of the documents. 

Adopted. Corrected 

20. 7.2 In this chapter, as well as in all 
other chapters, it would be 
preferable to use the designations 
from the regulations (e.g., the 

Modified 
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ministry responsible for water 
affairs) instead of the names of 
ministries (e.g., Ministry of 
Agriculture, Forestry and Water 
Management). This is because, for 
example, in this chapter the 
Ministry of Ecology, Spatial 
Planning and Urbanism is 
mentioned, which no longer 
exists. 

21. 8 "The implementation of the Flood 
Risk Management Plan is carried 
out in accordance with the Action 
Program, which is an integral part 
of the plan and contains priorities 
for the implementation of the 
plan with deadlines, actions to be 
taken to inform and consult the 
public, as well as the competent 
authorities responsible for 
implementing the plan." In this 
particular case, the integral part 
of the plan provides the Measures 
Program, not the Action Program. 
Whether the Measures Program 
will remain or an Action Program 
or DSIP (Directive Specific 
Implementation Plan) will be 
prepared should be clarified in 
the text of the FRMP. 

It is not accepted. The 
text is clearly quoted 
from the Rulebook. 

22. 8.2 For each of the APSFR areas, the 
competent authorities are listed. 
As we mentioned in the example 
of the Ministry of Ecology, Spatial 
Planning, and Urbanism, which no 
longer exists, similarly in Table 
8.2, as well as in all other tables in 
the chapter related to the 
Program of Measures (8.2.1-
8.2.19), the Ministry of Capital 
Investments is mentioned, which 
also no longer exists. Therefore, 
we once again suggest 
introducing the term – ministry or 
administrative body competent 
for the tasks... Additionally, the 
general comment also applies to 
the competent authority 
according to the division of 
waters, regarding waters of 
national importance for 
Montenegro and waters of local 

Partially modified 
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importance. In this regard, the 
competence will not be the same 
for the rivers Lim, Ibar, and Tara 
(as watercourses of national 
importance for Montenegro) as 
for cleaning canals and streams of 
local importance. 

23. 8.2 In chapter 8.2, the terms mobile 
protection and individual mobile 
protection are mentioned for the 
first time. It is very important to 
explain what these terms and 
measures entail in the Measures 
Program. Whether the 
explanation will be provided at 
the beginning of chapter 8 or for 
each measure individually is a 
matter for the plan developers, 
but we believe that explaining this 
measure is of utmost importance 
for the proper future 
implementation of flood 
protection measures (as well as 
for project proposals). A very 
important aspect of these 
measures is also the issue of 
future management of such 
protection, as well as its storage 
(in practice: who has the capacity, 
equipment, and space for this 
type of protection). 

This issue should be 
defined in the Strategy 
for Disaster Risk 
Reduction and in the 
action plan 

24. 8.2.5 Table 8.6 shows the Proposed 
Measures for 
APSFR05_DRB_Grnčar01. The key 
measures in this chapter should 
be explained with reference to 
both the planned and existing 
situation within the Integrated 
Development Program of the Sava 
and Drina River Corridors (SDIP). 
The English version of the 
document should be corrected 
using proper English. Are the 
statements correct that the 
expected project completion is in 
2024 and that the investment 
value is €5,630,000 (in accordance 
with the project documentation 
from 2019)? 

Adopted. Corrected 

25. 8.2.6 The key measures in Table 8.7. 
recognize as one of the measures 

50,000€ is the cost for 
the maintenance of the 
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the cleaning of the smaller Vrujica 
stream. Do the investment costs, 
which show a figure of €50,000 
per year for routine maintenance 
of the built infrastructure, also 
include the cleaning of this 
stream? Additionally, the text 
states that the total investment 
for regulating the riverbed and 
constructing an embankment on 
the left bank upstream and 
downstream of the bridge over 
Vruja, over a length of 400m, 
amounted to €140,000, so are the 
annual maintenance investments 
of €50,000 too high (especially 
considering that this concerns a 
watercourse of local 
significance)? 

Vruja River and also 
includes the Vrujica 
stream. Development 
works on the Vruja, 
amounting to 
140,000€, were carried 
out between 2010-
2014 over a length of 
400m. 

26. 8.2.7 In the measures for 
APSFR07_DRB_Lim01, the 
Integrated Development Program 
project for the Sava and Drina 
river corridors (SDIP) is 
recognized, and it is noted that 
activities are underway and that 
the expected completion of the 
project is in 2024. This part needs 
to be updated with more recent 
project data, and the value of the 
works should be verified. 

Adopted. Corrected 

27. 8.2.10 Considering that work has begun 
in part of the 
APSFR10_DRB_Lim04 area in 
Berane as part of the SDIP 
project, the text of the program 
of measures should be adjusted 
to the existing and planned 
activities 

Adopted. Corrected 

28. 8.2.11 In Table 8.12 for 
APSFR11_DRB_Lim05 in the 
settlement of Ribarevina in Bijelo 
Polje, a highway (English version 
of the document – highway) is 
mentioned, even though there is 
no highway in this area. Also, the 
Municipality of Berane is 
recognized as the second 
competent authority instead of 
the Municipality of Bijelo Polje, 
and the Water Administration is 

Adopted. Corrected 
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mentioned twice. 

29. 8.2.12 In Table 8.13, for 
APSFR12_DRB_Lim06 in the 
settlement of Rakonje in Bijelo 
Polje, the Municipality of Berane 
is listed as the second competent 
authority, which should be 
corrected since it concerns an 
area within the territory of the 
Municipality of Bijelo Polje. 

Adopted. Corrected 

30. 8.2.13 Considering that the works within 
the SDIP project have already 
started in Bijelo Polje, the text of 
the program of measures should 
be adjusted to existing and 
planned activities, including the 
value of the works and the 
deadlines 

Adopted. Corrected 

31. 8.2.14 Although the Decision on 
Designating Areas Significantly 
Endangered by Floods for 
APSFR14_DRB_Lim08 identifies 
the settlement of Lipnica as a 
flood-prone area, Table 8.15 does 
not recognize this settlement. 

Adopted. Corrected 

32. 8.2.15 Key measures in Table 8.16 
foresee the construction of 
embankments on the left bank for 
a length of 5 km (Section 1) and 
on the right bank in Section 2 for 
a length of 300 m and in Section 3 
for a length of 1,200 m on the 
rivers Ibar and Lim, while on the 
river Bistrica, in the upstream part 
for a length of 1 km, the use of 
mobile protection for residential 
buildings is recommended. In 
terms of investment costs, only 
the construction of embankments 
is noted, valued at €6,500,000, 
and not the costs for the 
recommended mobile protection. 

Adopted. Corrected 

33. 8.3 In the section of the proposed 
non-structural measures for 
APSFR, it is noted that for 
workshops with the participation 
of the institution responsible for 
construction, particularly planning 
and infrastructure, one of the 
sources of funding could include, 
among other things, water fees. Is 

Adopted. Corrected 
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this statement in accordance with 
the Law on Financing Water 
Management, that is, can 
workshops be funded from water 
fees? 

34. 8.4 Chapter 8.4 provides a summary 
of the measures. Any corrections 
in the tables above need to be 
reflected both in the summary 
and in the CBA chapter. 

Adopted. Corrected 

35. 9.4.1 For APSFR01_DRB_Ibar01, in 
Chapter 9.4.1, the investment 
costs are given at a value of 
€5,150,000, while the annual 
maintenance costs are shown at a 
value of €70,000. The program of 
measures for this area provides 
estimated investment costs as 
follows: for section 1 – 
Maintenance costs: 
€100,000/year, for section 2 – 
Maintenance costs: €50,000/year, 
for section 3 – Main project and 
construction works for 
embankment construction: 
€3,500,000, and for section 4 – 
Preparation of project 
documentation and construction 
works for embankment 
construction: €1,500,000. In total, 
this amounts to €5,150,000, but it 
is not noted that for sections 1 
and 2, the figures of €100,000 and 
€50,000 are given on an annual 
basis. 

Adopted. Corrected 

36. 9.4.5. The investment costs in chapter 
9.4.5 are projected at €3,500,000, 
while the Action Program for the 
area APSFR05_DRB_Grnčar01 
recognizes investment costs 
amounting to €5,630,000 

Adopted. Corrected 

37. 9.4.6 Chapter 9.4.6 shows investment 
costs amounting to €50,000, 
while the annual maintenance 
costs are given as €1,000. The 
program of measures for 
APSFR06_DRB_Vruja01 for the 
regular maintenance of the 
constructed infrastructure 
provides a figure of €50,000/year 
(not considering the cleaning of 

Accepted. Corrected. 
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the Vrujica stream). 

38. 9.4.8 Chapter 9.4.8 shows investment 
costs of €50,000, while annual 
maintenance costs are given as 
€1,000, and the program of 
measures for 
APSFR08_DRB_Lim02 for levee 
maintenance and watercourse 
cleaning provides a figure of 
€50,000 per year. 

Accepted. Corrected. 

39. 9.4.16 Chapter 9.4.16 shows investment 
costs amounting to €50,000, 
while the annual maintenance 
costs are given as €1,000, and the 
Action Program for 
APSFR16_DRB_Tara01 for 
embankment maintenance and 
watercourse cleaning provides a 
figure of €50,000 per year. 

Accepted. Corrected. 

40. 9.4.17 Chapter 9.4.17 shows investment 
costs amounting to €100,000, 
while the annual maintenance 
costs are given as €2,000, and the 
Action Program for 
APSFR17_DRB_Tara02 for 
embankment maintenance and 
watercourse cleaning provides a 
figure of €100,000 per year. 

Accepted. Corrected. 

41. 9.5.4 The CBA chapter states that the 
total estimated investment costs 
of the planned measures for the 
Danube basin amount to 
€39,670,000. Considering the 
figures from tables 9.4.1-9.4.19, 
the sum comes to the amount 
indicated in chapter 9.5.4 
(€39,670,000). However, the 
Measures Program as a whole 
gives a figure of €41,800,000. In 
addition to the above comments 
regarding annual maintenance 
costs (for APSFR01, APSFR06, 
APSFR08, APSFR16, and APSFR17), 
a difference is noted regarding 
the investment costs for 
APSFR05_DRB_Grnčar01. 

Accepted. Corrected. 

42. 9.5.4 In chapter 9.5.4, the discounted 
value of total costs over a 100-
year period amounts to 
96,363,807 euros, while the 
average total discounted costs 

Accepted. Corrected. 
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from tables 9.4.1 – 9.4.19 add up 
to 55,501,903€. 

43. 9.5.4 In chapter 9.5.4, maintenance 
costs are 2,719,400 euros per 
year, while summing up the 
annual maintenance costs from 
tables 9.4.1 – 9.4.19 gives a total 
of 759,400€. 

Accepted. Corrected. 

44. 10.2 Chapter 10.2 presents regional 
projects. This chapter should be 
updated in accordance with the 
new circumstances of the 
Integrated Development Program 
of the Sava and Drina River 
Corridors (SDIP) project. 

Accepted. Corrected. 

45. ANNEX 1 In Annex 1, in the section 
concerning the provisions and the 
text of the provision on the 
source of European Union law 
(article, paragraph, clause) for 
Annex A, point 4, instead of 
numbers 120, 121, and 122, there 
should be footnotes (in the ENG 
version they are numbered 1, 2, 
and 3 in the buildings). Correct 
both versions in accordance with 
what the EU directive prescribes. 

Adopted. Corrected 

 

 

MINISTRY OF INTERNAL AFFAIRS 

No. Chapter COMMENT RESPONSE 
1. 2.2 Add the Strategy for 

Disaster Risk Reduction 

with a Dynamic Action Plan 

for the implementation of 

the Strategy for the period 

2018–2023. This 

suggestion applies to both 

plans. Note: In December 

2024, the adoption of the 

Disaster Risk Reduction 

Strategy for the period 

2025–2030 with an Action 

Plan for 2025–2026 is 

planned, so depending on 

when these plans are 

scheduled to be adopted, 

it is necessary to consider 

Added strategy (old) 
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including the new strategy, 

which will replace the 

previous one for the 

period 2018–2023. 

2. 2.8 The National Flood 

Protection and Rescue Plan 

is not a strategy, but a 

planning document, so the 

following text needs to be 

corrected and adapted 

accordingly: 'Measures for 

flood risk management 

and strategic guidelines 

are primarily established 

by the National Flood 

Protection and Rescue Plan 

from December 2019 and 

the Water Management 

Strategy from 2017. 

However, even the 

recommendations from 

these two most prominent 

strategic documents lack 

mutual synchronization. In 

addition to these two 

strategies, objectives 

related to or associated 

with flood risk 

management are defined 

in several other strategic 

documents, such as the 

Disaster Risk Reduction 

Strategy with a dynamic 

action plan for 

implementing the Strategy 

for the period 2018 - 2023, 

and the National 

Sustainable Development 

Strategy until 2030.' The 

following two documents 

should also be listed here: 

Montenegro's Disaster Risk 

Assessment (2021) and 

Montenegro's Disaster Risk 

Management Capacity 

Assessment (2023). This 

suggestion applies to both 

Modified 
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plans. 

2 3. 3 3.3 4 The state territory is 

administratively divided 

into 25 municipalities, not 

24 as stated in the text. 

This needs to be corrected 

in both plans. 

5 Modified 

6 4. 7  8 Figure 9.2. Phases in 

calculation, page 341 

(Flood Risk Management 

Plan for the Danube River 

Basin) and page 301 (Flood 

Risk Management Plan for 

the Adriatic Sea Basin) 

9 Modified 
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ANNEX 4: SYMBOLS SHOWN IN FLOOD MAPS 
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