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Slovenian Preliminary Flood Risk Assessment ... 
Why? Mitigation  of flood risk on effective way! 

{ƭƻǾŜƴƛŀ αǎǘŀǊǘƛƴƎ ǇƻǎƛǘƛƻƴάΥ 
Å rich expert tradition of water management (and torrents and erosion control) 
Å advanced monitoring / forecasting of weather and floods  
Å very good and effective system for protection against natural disasters 
BUT: 

Å Slovenia is faced with different types of floods from lowland to torrential floods - the level 
of flood risk and frequency of floods, despite the 60% forest cover, is very high. 

Å Lack of effective measures and regulations for ĂAvoidance of new flood risksñ 

ïbefore 2007 there was no unified state regulations for determining the areas at risk 
from flooding (hazard/risk mapping), with clear implications for spatial planning 

Å Lack of measures for ĂReduction of existing risks BEFORE an flood 

ïwater management is constantly facing a shortage of funds for regular maintenance 

ï rehabilitation of flood damage are usually not completed to the necessary extent 

ï investment in new flood-protection regulation are rare ... 

ïRBMP is not sufficiently addressed the issue of flood risk management 

Å Insufficient ĂAwareness for flood risks and hazardsñ 

ï ... 

 



Ådirect damages after larger floods in the last 25 years: 
ï1990 Ą cca 580 mio EUR,  

ï1998 Ą cca 180 mio EUR,  

ï2007 Ą cca 187 mio EUR,  

ï2009 Ą cca   25 mio EUR,  

ï2010 Ą cca 188 mio EUR and  

ï2012 Ą cca 311 mio EUR.  

Å last 25 years Ą cca 1500 mio EUR (cca 1800 mio EUR); 

Å last 10 years Ą cca   730 mio EUR (cca   900 mio EUR): 

Åonly direct damages included! 

Åquick estimation ï 100 do 150 mio EUR per year! 
Source: MKO, 2014 

ÅSLEET & FLOODS in 2014: 
ïFebruary 2014: Sleet Ą cca 214 mio EUR; damage by sleet and floods (Sep, Oct, 

Nov) was estimated at 657 million ú; intervention costs were additional 45.5 million ú 

from 2007 to 2014  
15 casualties  

we can not replace 

Slovenian Preliminary Flood Risk Assessment ... 
Why? Flood damages in Slovenia!!!  



8 major 

flood in the 

period1920

-1979   

(60 let) 

13 big floods 

in the last 35 

years, 2014, 

3-times 
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WHY WE ARE (WE DID) DOING THIS? .. TO CONSIDERABLY IMPROVE: 

Slovenian Preliminary Flood Risk Assessment ... 
Why? Mitigation  of flood risk on effective way! 

1. Avoidance of new risks BEFORE an flood event; 

2. Reduction of existing risks BEFORE an flood 

3. Reduction of existing risks DURING/AFTER an flood event 

4. Raising awareness for risks and hazards 

 
EU FD - Reducing flood risks in a three-step approach and 6 years cycle: 

(Co-ordination with WFD implementation - Trans-boundary co-operation - Public dissemination / engagement)  

EU Floods Directive, 

instead of the 

principle ensuring a 

certain degree of 

flood safety, 

introduces a 

principle of risk 

management. 



Necessary steps from different point of view: 
Å Project planning (National Action Plan for EU FD Implementation) 
Å Legislation adaptation and upgrading: 

Å New by-laws which define methodologies 
Å Changes and amendments to existing legislations  

Å Preliminary Flood Risk Assessment (focus on damage potential!) 
Å Upgrading of existing Flood Hazard identification map for the whole 

country 
Å inventory of historical floods and their consequences (Human health, 

Economic activities, Environment, Cultural heritage 
Å Including of all available data (ranking in terms of reliability from 1 ï 10) 

Å identification of the area of potential flood risk (flood mapping) 
Å Assessment and Identification of Areas with a Significant Flood Risk 

Å setting and applying the criteria for the identification of area with 
significant risk = first IzVRS proposal  

Å public consultation process Ý final MOP proposal of ASPDR areas 
Å Governmental approval and Report to EU commission 

Slovenian Preliminary Flood Risk Assessment ... 
Steps in PFRA implementation 



Slovenian Preliminary Flood Risk Assessment ... 
ĂEU supportedñ Flood risk mitigation process 

2000 EU WFD:  EU Water Framework Directive (Directive 2000/60/EC) 

2002 Waters Act: Slovenian ĂWaters Actñ (ZV-1) 

2007 EU FD: EU Directive on the assessment and management of flood risks 

2007 Rules: Rules on methodology to define flood risk areas and erosion areas connected to floods  
and classification of plots into risk classes", (OJ RS, No. 60/2007) 

2008 W:  Amendments of the Water Act", (OJ RS, No. 57/2008) 

2008 Decree: Decree on conditions and limitations for constructions and activities on flood risk areasñ, (OJ RS, No. 89/2008) 

2009 Framework: National Framework Programme for implementation of EFD for period 2009-2015 

Rules 2009: Rules on the content of applications for acquiring project conditions and conditions for other land use and on the 
content of applications for acquiring water consent (OJ RS, No. 25/2009) 

2010 Decree: Decree on establishment of flood risk management plans, (OJ RS, No. 7/2010) 

2011 Decree: Decree on the Classification of Types of Constructions and Constructions of National Importanceñ, (OJ RS, No. 109/2011) 

 (MOP issues building permits for structures of national importance*; + Decree (criterias ...) 2013 (OJ RS, No. 103/2013) 
*among others are also: Ăwater facilities, aimed at reducing flood risk in areas of significant impact of floodsñ 

Timeline (legislation) 

2000 
EU WFD 2002 

Waters Act 2007 
Rules 2009 

Rules 

2011 
Decree 

2016 2015 2014 2013 2012 2011 2010 2009 2008 2007 
EU FD 

2008 
Decree 

1st RBMP (2002-2009): River Basin Management Plan 

 

2010 
Decree 

MORE EFFECTIVE 

Legal framework to prevent the introduction of new damage potential in an area of flood risk! 

2008 
W 

MAIN NON-STRUCTURAL 
PREVENTION  
MEASURE! 



PFRA ï SI Legislation: 2007, 2008, 2009, 2010, 2011,  
INFO: joze.papez@hidrotehnik.si 

Rules on the methodology for determination of hazard and risk areas  
(Official Gazette of the Republic of Slovenia,60/2007, page 8375); 01.06.2007  

Å A method for determination  
of flood and erosion zones 

Å A method for classification of land areas 
into hazard and risk classes  

Å Criteria for the determination of classes 

HAZARD 

INDICATION MAP 

M ¢ 1 : 50 000 

Flood and erosion 

events 

Historical and 

archive data 
Past research 

FLOOD INTENSITY MAP 

M ² 1 : 5 000 

EROSION INTENSITY MAP 

M ² 1 : 5 000 

Hydraulic modelling Erosion analysis 

FLOOD HAZARD MAP 

M ² 1 : 5 000 

EROSION HAZARD MAP 

M ² 1 : 5 000 

Hazard criteria 

FLOOD RISK MAP 

M ² 1 : 5 000 

EROSION RISK MAP 

M ² 1 : 5 000 

Risk criteria 

Vulnerability analysis 

CONDITIONS AND LIMITATIONS FOR SPATIAL 

PLANNING AND CONSTRUCTION IN HAZARD ZONES 

Legal basis: Slovene "Water act" (2002) &  

Å DIRECTIVE OF THE EUROPEAN PARLIAMENT AND OF 
THE COUNCIL on the assessment and management of 
floods" (Sep. 2007) 2008  

mailto:joze.papez@hidrotehnik.si


Slovenian Preliminary Flood Risk Assessment ... 
EU Floods Directive Implementation in Slovenia 

1a PFRA - Premilinary Flood Risk Assessment ï done (22.12.2011), published (22.12.2011) 
and reported to EC (22.03.2012); 

 

1b APSFR - Areas with Potential Significant Flood Risk ï 61 APSFRs identified (14.02.2013) 
and reported to EC (21.03.2013);  

 

2 FHM & FRM - Flood Hazard and Flood Risk Maps ï reported to EC (20.03.2014); 

 

3 FRMP - Flood Risk Management Plan (published 12.2015). 

Timeline (legislation) 

2000 
EU WFD 2002 

Waters Act 2007 
Rules 2009 

Rules 

2011 
Decree 

2016 2015 2014 2013 2012 2011 2010 2009 2008 2007 
EU FD 

2008 
Decree 

1st RBMP (2002-2009): River Basin Management Plan 

 

2010 
Decree 

1a 1b 2 3 



Slovenian Preliminary Flood Risk Assessment ... 
PFRA implementation 

ÅPreliminary Flood Risk Assessment 2009-2012 in Slovenia (articles 4 and 5 of Flood directive): 

ïFlood risk areas classification  

ïDetermination of Areas of Potential Significant Flood Risk in Slovenia (APSFR) 

ÅFor production of detailed Flood Hazard and Risk maps (FHM & FRM) 

ÅPrioritization of Flood Risk Management Plans (FRMP) 

ÅGOOLS: 

ÅMaking a tool to improve a decision making transparency for determining the locations of 
risk areas for which flood risk management plan is to be made 

ÅDetermination of relevant potential flood risk areas in Slovenia 

ÅClassification of those areas in risk classes regarding the value of their risk index 

ÅAnalysis procedure: 

ÅSelection and retrieval of appropriate data for assessment of damage pot. (nat. level!), 

ÅAnalysis of data content and assessment of adequacy of available data attributes, 

ÅData modifi. (mostly vulnerability assesment) and their use as indicators of damage pot., 

ÅCreation of a risk areas determination and classification method and their application 
on modified data 

ÅDetermination of APSFR in Slovenia 

 



In Slovenia the competent authority for the implementation of the EUFD is the 

Ministry for the Environmental and Spatial Planning (MOP). 

The PFRA has been conducted by a consultative process based on 

establishing link between MOP (Project management) and WORKING 

EXPERT GROUP on Institute for Waters of Republica Slovenia (IzVRS). 

IzVRSós WG has cooperated with : 

ÅSlovenian Environmental Agency (ARSO): central unit & 8 branches 

ÅConcessionaries (public service on water management) on 8 areas 

ÅSectors with flood damage potential specific data (e.g. common working groups) 

Slovenian Preliminary Flood Risk Assessment ... 
PFRA implementation 

Results: 
Report and maps (scale 1:50.000): human health, environment, cultural 
heritage, economic activity, sensitive objects, combination; aggregated 
results of combination on river basin and municipal level;  
three propositions of APSFR 



Slovenian Preliminary Flood Risk Assessment ... 
Methodological concept - Risk theory parameters 

Flood risk areas are to be found in overlapping 

areas of hazard and damage potential. 

Risk level of spatial elements, homogenous 

groups of elements or similar damage potential 

areas are to be assessed. 

 

 

social parameters 
- sense and 
appreciation of 
possible damage 
result 
- information and 
awareness of 
hazards 
- worth of spatial 
elements 

 
economical 
parameters 
- value 
- insurance level 
- profitability 
- recovery time 

 

statistical and physical 
parameters 
- occurrence probability 
- magnitude 
- duration 

  

HHAAZZAARRDD  PPOOTTEENNTTIIAALL  

ooff  nnaattuurraall  pphheennoommeennaa  
 
   
   
   
   
   
   
    

  

  
DDAAMMAAGGEE  

PPOOTTEENNTTIIAALL  

ooff  ssppaattiiaall  

eelleemmeennttss  
 
statistical and 
physical 
parameters 
- size  
- exposition 
- spatial 
distribution 
- physical 
vulnerability 

 

EENNDDAANNGGEERRMMEENNTT  

ooff  ssppaattiiaall  eelleemmeennttss  
RRII SSKK  RRII SSKK  

HAZARD POTENTIAL Set of probable hazard occurrence scenarios in a particular 

spatial area. Basic parameters are:   

Occurrence probability Probability of natural phenomenon occurring  

in area in a given time. 

Magnitude Magnitude of natural phenomenon in area. 

Duration Duration of natural phenomenon in area. 

 

DAMAGE POTENTIAL Set of probable damage results of a hazard event. Basic 

parameters are:  

Size Number or extent of spatial elements in area. 

Exposition Probability of spatial element being present in area. 

Vulnerability-resistance Relative level of spatial element damage  

in case of hazard realization. 

Value Economic value of spatial element. 

 

Hazard  Natural phenomenon that can cause damage in particular spatial area.  

Endangerment (specific risk)  Probability of spatial and temporal coincidence of hazard 

and damage potential (only statistical and physical parameters). 

Risk  Social and economical dimension of endangerment. 

ώ.ŀǎŜŘ ƻƴ .Φ 7ǳǊƻǾƛŏΣ нлмнϐ  



Slovenian Preliminary Flood Risk Assessment ... 
Procedure for determination of APSFR 

ώ.Φ 7ǳǊƻǾƛŏΣ нлмнϐ  

Interdisciplinary work in assessing 

values of damage potential 

parameters, especially 

vulnerability. 

(IzVRS) 

(proposition IzVRS; 

decision MKO/MOP) 

(D, E, V, W) 

(P, I, t) Ÿ [1;0] 

Important parameters of 

damage potential: 

 
1.) SIZE, 

 

2.) EXPOSITION,  

 

3.) VULNERABILITY and 

 

4.) VALUE. 

(MKO/MOP) 

5. OBĻUTLJIVI OBJEKTI, 
Zbirni kataster GJI, é 

  

DAMAGE  

POTENTIAL DATA   
  

  

1.   HUMAN HEALTH   

  

2.   ENVIRONMENT   

  3. 
  
CULTURAL HERITAGE 

  
  

4.   ECONOMIC ACTIVITY   
  

HAZARD POTENTIAL DATA   

Flood hazard indication map   

Determination and assessment of parameters of 

damage potential of spatial elements       

Detailed Flood Hazard 

and Risk Maps   

FLOOD RISK MANAGEMENT PLANS   

  
DECREE ON SPATIAL CONDITIONS AND LIMITATIONS   

- STRUCTURAL AND NON-STRUCTURAL MEASURES   

HAZARD  

POTENTIAL   
  

occurence probability -   

intensity 

duration 

-   

- 

  

  

  

  

DAMAGE POTENTIAL 
  

  
-   size/dimension   

-   exposition   

- 
 vulnerability 

  
- 

 value/worth 

  

RISK   

AREA   

DETERMINATION OF AREAS OF 

POTENTIAL SIGNIFICANT FLOOD RISK   

Determination and assessment of parameters 

 of hazard potential of floods 
  

    

RISK INDEX DETERMINATION       

SIGNIFICANCE CRITERIA   

5. SENSITIVE OBJECTS 

¶ Flood Risk Map - according to the Health criterium 

¶ Flood Risk Map - according to the Economic Acitivity criterium 

¶ Flood Risk Map - according to the Cultural Heritage criterium 

¶ Flood Risk Map - according to the Environment criterium 

¶ Flood Risk Map - according to the Public and Utility Infrastructure criterium 

¶ Flood Risk Map - according to the combination of all above listed criteriums 

APSFR 

Step 3: FRMP 

Step 2: FHM & FRM 

Step 1: PFRA 

GIS analysis: 75 m grid cells 

(1:50.000) 



Slovenian Preliminary Flood Risk Assessment ... 
Hazard potential data ï SI Flood hazard warning map 2012 

2007 

- for identification of flood hazard potential SI used data from flood 

hazard indication map 2012, generalised to flood extension, 

neglecting the type, data accuracy, return period, flood intensity and 

duration; The methodology is based on the collection 

and analysis of readily available information 

- for the purpose of first 

flood risk assessment the 

ñflood buffersò were added 

for torrential areas (steep 

slopes), where we lack 

data 

- in some area the flood protection 

was taking in account in some area 

not, depending on type and 

accuracy of dataA 

(882 km2) 2012 (1166 km2) + torrents (779 km2) 


