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Legislation in R Slovenija 
1. Rules on methodology to define 

flood risk areas and erosion areas 

connected to floods and 

classification of plots into risk 

classes (2007)

2. Decree on conditions and 

limitations for constructions and 

activities on flood risk areas

(2008)

Floods Directive
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Different
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LIDAR surveying of the surface

Generation of cross-section from LIDAR or
classic field surveying

3D terrain
model

Preparation of flood maps



Hydrological data
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Hydrological data



Hydrological data



For the mayority of areas combined 1D+2D models
are used.

Model areas should be larger then the areas of
interest. 

Tributaries to the main river should also be modeled, or
the area of validity of the map reduced accordingly.

Building hydraulic models for
selected river sections and areas.
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Flood hazard maps are bulit using calculation results



5 categories ??:

1. Population

2. Economic activities

3. Protected areas (water sources)

4. Cultural and historical monuments

5. IPPC facilities

Flood Directive

Flood risk mapping ???



Decree on conditions and limitations for constructions and activities on flood 

risk areas (2008)



Flood warning map (1D model)

Flood hazard map in Ceršak area

Flood hazard map of Gornja Radgona 
(validity outside the residential area?)

Publicly available
information on border Mura 

flood areas



Residual hazard problem



An example of connectivity of phenomona: 
Savinja in Lower Savijna valley



Slika 1: Lower Savinja valley in 18th century
(vir: Mapire – Historical Maps of the Habsburg 

Empire)

Slika 2: Lower Savinja valley in 19th Century
(1869 to 1887) after regulation works



Savinja catchment:
Before Ložnica..1029 km2

After Voglajna..1599 km2

Q100:
Before Ložnica: ..1116 m3/s
After Voglajna..1378 m3/s

Savinja in lower
Savinja valley

Celje city area:

Celje

Laško



Bed deepening into marl base – more 

than 1,5 m in 15 years

(increased drainage, reduced

underground infiltration)

Flood risk is reduced!

Earth slides as a coincequence of

water erosion > endangered

buildings and infrastructure



Celje floods 5.11.2012



Combined flood areas in flood events (Bolska and Savinja Q 
100 discharge, years 90 and 98 – 1567,5 ha)

Flood area – Savinja discharge Q 100 
– status 2008  (908 ha)

Prepared by
RCC: Planiranje 
d.o.o.



Savinja v Spodnji 
Savinjski dolini

Območje mesta Celje:

Celje

Laško
Bed deepening areas

Areas of increased flood risk

Effects on flooding downstream!



Execution of „Local measures“ in Celje (2012-2016)



Savinja in 
Celje
Depth and
velocity
vectors

Q500 ..flood
wave volume:
4 M m3

The residual hazard problem



Consequences and additional measures for reducing flood (retention) areas in Savinja catchement

• Increased risk in urban areas
(Prebold, some areas in municipality Žalec, Celje, Laško);

• Additional measures for reducing flood hazard needed (activation of
flood areas, flood wave retentions).





Typical view of the regulated channel of border Mura

Certain measures on bank and riparian zone 
(mainly in Austria)



Bedrock ‚weir‘ near
Gosdorfu

Bank exposed to erosion near Gosdorfu – sediment source



Bed rise in period 2003 to 2015 on section
Bad Radkersburg-Gornja Radgona



Rock weir

River Sava by Ljubljana
Bank exposed to erosion

2006

2009-2011

2015-2016



Non indigenous invasive species – Japanese knotweed
(Reynoutria japonica)

Coinsequence of earthworks (contaminated soil)?

water well at Podgradwater well at Podgrad



Odlaganje gradbenih 
odpadkov

Fishing
points with
dikes

Wheat fields in 
flood area

Enajstmlinski
stream inflow



Wisdom of

balancing

State kapiatal
investorsinvs

tors

Capital, 
investors

State
bureaucracy

wisdom of 
balancing

Reduction of
flood hazard 

(risk)

Experts and
science

Progress, 
development

Citizens
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