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IMPROVEMENT OF DISASTER RISK ASSESSMENT 
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Abstract: Serbia is exposed to various hazards, including floods, droughts, earthquakes, and landslides, whereas 

floods are the most costly as well as the most frequent disaster. Establishment of disaster risk methodology is 

crucial for building the resilience of the country and minimizing the negative impacts on Serbia’s economic 

growth. In 2018, Serbia adopted a new Law on Disaster Risk Reduction and Emergency Management, which is 

consistent with the disaster risk reduction framework adopted in Sendai. In 2017, the natural and other disaster 

risk assessment methodology has been adopted in Serbia, with the aim to improve country preparedness to the 

possible natural and man-made hazards. Paper provides the short description of the methodology and brief 

comparative analysis of improved and previous risk assessment methodology.  
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1. INTRODUCTION  

In the last decades, methods of risk assessment have been developed and tested within the 

framework of risk analysis. Risk varies for different types of hazards (floods, landslides, 

earthquakes, tsunamis, etc.), due to process characteristics (generation mode, intensity, area 

affected, population). An additional factor that must be considered in risk assessment is the 

target of analysis such as: buildings with vulnerable groups of people, population, activities 

and processes that may be differently affected by hazardous phenomena [1]. In addition, risk 

assessment requires accurate recording of previous disasters and in particular the associated 

losses.  

Serbia is exposed to multiple types of natural hazards, including floods, droughts, 

earthquakes, and landslides. The losses from these disasters have high immediate and long-

lasting impacts on people, livelihoods, local and national economies, as well as the 

government’s budget [2]. In recent years, the country has been severely affected by disasters 

and has suffered widespread damage from earthquakes, in particular in 1999 and 2010. An 

estimated 30 percent of the country area is at risk of landslides. The total damage caused by 

drought is estimated at $500 million per year (1.4 percent of current GDP), and flooding is a 

recurring event across the country.   

As an active member of the EU Civil Protection Mechanism, Serbia needs to additionally 

strengthen coordination and capacities for disaster prevention and mitigation, including floods 

risk management on national and local level. 

Preparation of certain strategy or methodology in order to respond to disasters is crucial 

for building the resilience of the country and minimizing the negative impact of hazards on 

Serbia’s economic growth.  

First version of hazard risk assessment methodology was adopted in Serbia in 2012 [3] 

with the basic idea for the implementation of a more proactive disaster management plan. 

Large number of risk assessments has not been performed, including risk assessments of the 

Republic of Serbia and the Autonomous Province of Vojvodina, as the country lacked sources 

and experts in the field of hazard risk assessments [4]. In 2018, Serbia adopted a new Law on 
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Disaster Risk Reduction and Emergency Management, which is consistent with the disaster 

risk reduction framework adopted in Sendai. Hazard risk assessment ethodology was 

improved in 2017, in order to overcome the prior problems and obstacles in the risk 

assessment process. Advantages of the improved hazard risk assessment methodology are 

briefly described in the following. 

2. HAZARD RISK ASSESSMENT IN SERBIA 

Based on the Law on Disaster Risk Reduction and Emergency Management [5], risk 

assessments are made by the Republic of Serbia, the Autonomous Province, local self-

government units, entities of particular importance for protection and rescue, with the 

exception of alliances, clubs and associations; business organizations, health care institutions 

except pharmacies; preschool and school institutions and faculties, facilities in which children 

reside, ie facilities where classes are held and social welfare institutions. 

Companies and other legal entities that have organizational units within them, whose 

capacities, scope and importance of activities are of particular importance for the economy of 

the Republic of Serbia in the field of energy, telecommunications, mining and transport, 

prepare a Risk Assessment for those organizational units. 

The Disaster Risk Assessment of the Republic of Serbia is adopted by the Government, at 

the proposal of the Ministry of the Interior. Other subjects make disaster risk assessment upon 

obtaining the consent of the Ministry. The disaster risk assessment shall be updated 

periodically in accordance with needs and new circumstances, as a whole re-drafted and re-

enacted every three years, and if circumstances have changed significantly earlier, ie if a new 

risk has emerged or the existing risk was increased or reduced. 

Based on the risk assessment methodology, following should be performed: 

• register all potential hazards on the territory, 

• perform risk analysis, 

• calculate the level of risk and propose risk treatment and improvement and 

implementation of protection measures [7]. 

2.1. Protected values 

Risk assessment identifies sources of potential threats, considers possible consequences, 

needs and possibilities of implementing protection and rescue measures against natural and 

other disasters in relation to the protected values of society. The assessment defines the all 

hazard types effects on the following protected values (Table 1): 

• Life and health of people;  

• Economics/ecology; 

• Social stability.  
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Table 1 – Protected values 

Protected values Criteria 

Life and health of people 

The total number of people affected by some process (dead, injured, 

sick, evacuated, displaced-others without an apartment/house, 

sheltered) 

Economics/ecology Total material damage 

Social stability 
Total material damage on buildings of a public importance and 

critical infrastructure 

 

2.2. Hazard types 

When assessing risk on the territory, it is necessary to identify and analyse following 

hazard types: 

Natural hazards (NH): 

• NH-1 Earthquakes; 

• NH-2 Sliding, landslides and erosion; 

• NH-3 Floods; 

• NH-4 Extreme weather events (high precipitation, storm wind, snow, warm waves, 

cold waves, drought); 

• NH-5 Water shortage;  

• NH-6 Epidemics and pandemics; 

• NH-7 Plant diseases; 

• NH-8 Animal diseases. 

Technical and technological hazards ( TTH): 

• TTH-1 Fire and explosion, wild fires;  

• TTH-2 Technical and technological accidents; 

• TTH-3 Nuclear or radiological accidents; 

• TTH-4 Terrorist attack. 

2.3. Risk analysis: Comparative analysis of previous and new methodology 

Risk analysis should be performed for each hazard type, consequences level and 

probability level are to be determined, and the risk level calculated. The process of risk 

assessment is presented in Figure 1. 

 

Image 1 – The process of risk assessment 
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Risk assessment requires data from many different sources, which is the  challenge in 

terms of data traceability, reliability and proper documentation. It is therefore important that 

data sources are available and reliable. Previous version of risk assessment methodology 

relied on the historical data and information оn previous hazards. As the result of non-

existence of these data, vulnerability assessments couldn’t be carried out, hence the large 

number of risk assessments has not been adopted and the institutions failed to identify sources 

and forms of endangerment. 

Based on the new Law, risk register is being created as IT-based, geographic information 

database for the entire Serbian territory.  

The improved methodology envisage three different approaches in assessing the 

probability of events: a) expert assessment (Qualitative), b) probability prediction (relates to 

the events with harmful consequences), c) previous events (Frequency) - Table 2. The choice 

depends on the availability of previous records, data, resources and expert’s judgment.  

The assessment is, therefore, based on expert judgement and the interpretation of 

appropriate data, where available. This approach makes available the probability level 

determination even if historical data are missing. Experts’ opinions considerably influence the 

risk assessment process. They identify new risks, develop scenarios, analyse and rank impacts 

and likelihoods, and assess the effects of prevention and mitigation measures. The selection of 

experts and their roles should therefore be carefully considered. 

 

Таble 2 - Probability assessment 

Category Probability or frequency 

 
a) qualitatively b) probability c) frequency 

Chosen 

approach 

1 Negligible <1% 
1 event in 100 years or less  

frequently 

 

2 Small 1-5% 1 event in 20-100 years  

3 Medium 6-50% 1 event in 2-20 years  

4 High 51-98% 1 event in 1-2 years  

5 Extremely high >98% 
1 event per year or more 

often 

 

 

The risk categories are described in Table 3. 

 

Таble 3 - Risk levels 

 Very high Unacceptable A very high and high risk level requires risk 

treatment to reduce the level to acceptible level. 

A moderate risk may demand taking some actions. 

Low risk demands no action. 

 High Unacceptable 

 Moderate Acceptable 

 Low Acceptable 
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2.4. Risk matrix 

Once risks are analysed and risk levels determined, it becomes possible to create risk 

matrix as the risk assessment output. A risk matrix, relating the two dimension probability and 

consequences, is a graphical representation of different risks in a comparative way. Risk 

matrix is used for risks’ identification, prioritization and quantification (at a macro level).  

Improved methodology proposes comparison of risk analysis results of each hazard type 

and their presentation in a risk matrix (Figure 2). In this example, four hazard types were 

identified and risk analysis were performed. Risk level for fire and explosion hazard was 

determined as very high, landslide - high, technical and technological accident - moderate and 

flood - low level.  

This means that fire and explosion risk levels, as well as landslide risk level, are 

unacceptable and preventive / protection measures for the risk treatment are necessary to be 

implemented. Technical and technological accidents’ and flood risks are in the group of 

acceptable risks and no additional actions are required. 

 

 

 

 

                  Fire and explosion 

                

                   Landslide 

 

                  Technical and technological       

                  accident 

 

                   Flood 

Image 2 – Integrated risk assessment 

3. PROTECTION AND RESCUE PLANS 

The protection and rescue plan is obliged to be drafted and adopted by all entities, which 

are obliged to make a disaster risk assessment: Republic of Serbia, autonomous provinces, 

administrative districts, the city of Belgrade and local self-government units. In addition, 

companies and other legal entities in the field of health, field of education, and other entities, 

local governments, the province and the republic are obliged to design protection and rescue 

plan  according to the risk assessment methodology. 

The protection and rescue plans foresee planning of: measures and activities for the 

prevention and mitigation of the disasters consequences, forces and resources of the subjects 

of disaster risk reduction and emergency management system, their organized and 

coordinated engagement and emergency response in order to protect and rescue people, 

material and cultural goods and provision of basic living conditions. 

The protection and rescue plan must contain the following sections: 

1) Early warning and preparedness; 
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2) Mobilization and activation; 

3) Protection and rescue by type of danger; 

4) Civil protection measures; 

5) The use of forces and subjects of protection and rescue. 

Each company and other legal entity is obliged, within the scope of its activity, to take all 

measures of prevention and risk reduction, as well as to respond to the request of the 

competent headquarters and take part in the implementation of protection and rescue 

measures.  

Entities of particular importance for the protection and rescue are determined by the 

Government, autonomous province and local governments. These subjects are engaged in the 

fields of: telecommunications, mining and energy, transport, meteorology, hydrology, 

seismology, protection against ionizing radiation and nuclear safety, environmental 

protection, water management, forestry and agriculture, healthcare, personal care, veterinary 

services, utilities, construction, hospitality, and others that have the resources to reduce the 

risk of disasters. The Emergency Headquarters may engage these entities in an emergency 

situation, as well as for the needs of civil protection exercises when an emergency situation is 

not declared. 

4. CONSLUSION 

In recent years, Serbia has taken important steps, moving from an reactive response to 

proactively managing and reducing the risk from disasters. The most important one is the 

establishment of the hazard risk assessment methodology in 2017 and new Law on Disaster 

Risk Reduction and Emergency Management in 2018. The purpose of the methodology is to 

improve the country preparedness to the possible hazards by identifying risks, calculating risk 

levels and creation/implementation the necessary measures for risk reduction. 

The new version of methodology is improved, compared with the previous version, 

regarding more practical approach in risk analysis. Risk level calculation is based on available 

data on previous hazards, as well as on expertizes assessment. Expert teams play the crucial 

role to identify new risks, develop scenarios, analyse probabilities and possible impacts.  

Methodology provides complete guidelines and forms for the Protection and Rescue Plans 

development. These guidelines improve coherence and consistency among the protection and 

rescue plans of companies and municipalities in the prevention, preparedness and planning 

stages. The improved risk assessment methodology increases the efficiency of natural and 

man-made risk management in Serbia. The precondition for development the society resilient 

to hazard is to provide the competent, skilled experts and knowledge based strategy applicable 

for companies and local communities exposed to risks. 
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