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SlovenianPreliminary Flood Risk Assessment |
warLoo0s Why? Mitigation of flood risk on effective way!
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A rich expert tradition of water management (and torrents and erosion control)
A advanced monitoring / forecasting of weather and floods

A very good and effective system for protection against natural disasters

BUT:

A Slovenia is faced with different types of floods from lowland to torrietiviédoc
of flood risk and frequency of floods, despite the 60% forest cover, is very hi

A Lack of effective Amoasames a&rid nreavg

I before 2007 there was no unified state regulations for determining the ar
from flooding (hazard/risk mapping), with clear implications for spatial plé

A Lack of fRedacton of exssting risks BEFORE an flood
I water management is constantly facing a shortage of funds for regular m
I rehabilitation of flood damage are usually not completed to the necessar
I Investment in new flpoatection regulation are rare ...
I RBMP is not sufficiently addressed the issue of flood risk management
A 1 n s u fAlvarenesefor floodkisks and hazardsi
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® SlovenianPreliminary Flood Risk Assessment |
meem \WWhy? Flooddamagesn Slovenid!!

A direct damages after larger floods in the last 25 years:
19907 ccab80mio EUR,

I
I 19987 ccal80mio EUR, from 2007 to 2014
I 2007A ccal87mio EUR, 15 casualties

i 20094 cca 25mio EUR, we can not replace
|

- 2010A ccal88mio EUR and
I 2012A cca3llmio EUR.

A last25yearsp ccal500mio EUR (cds800mio EUR):;
A lastlOyearsA cca 730mio EUR (cc&00mio EUR):
A only direct damages included!

A quick estimatiori00 do 150 mio EBr yedr

Source: MKO, 2014

A SLEET & FLOODZ0(14

I February 2018leetA cca2l4mioEURdamagéy sleet arftbodgSepOct
Nov)was estimated@i/millions; interventiocosts were additiofalSmilliond
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(® SlovenianPreliminary Flood Risk Assessment &
=neom  \\NY? Flooddamagedan Slovenid!!

8 major 13 big floods
flood in the in the last 35
period1920 years, 2014,
-1979 3-times
(60 let) 8 & 8 @ I g2 8 b 8 B8 B 2 8 8 8 & 8 &8 2
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o

Why? Mitigation of flood risk on effective way!
WHY WE ARE (WE DID) DOING THT®XCONSIDERABLY IMPROVE:

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 Reducinglood risks in a threestep approachand 6yearscycle
(Coordination with WiRliblementatieiiransooundary eaperationPublidisseminatioengagemén

g——— EU Floods Directive, : '

obnova '
(RECOVERY) preprecevanje

. (PREVENTION)
Preliminary flood Flood hazard and InStead Of the :
risk assessment flood risk mapping . . I .
Di ber 22, 2011
DT Decembor 22,2013 prinCiple ensuring a ...
every 6 years after every 6 years after Ce rtal n d eg ree Of ]
i |
(P’:’g;:\.;ij;;:’;s) varstvo
flood SafEty, (PROTECTION)
IntI‘OduceS a | u7,U8,u8,u10,U11,U12,013 |
Flood risk 4 H .
. management plans / pI‘I NCI ple Of s k \ /
D ber 22, 2015 zavedanje
Deserbe 22 201 management. S

every 6 years after
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Steps in PFRA implementation

IPA FLOODS

Necessary steps from different point of view:
A Project planningNational Action Plarfor EU FD Implementation)
A Legislationadaptation and upgrading:
A New bylaws which define methodologies
A Changes and amendments to existing legislations
A Preliminary Flood Risk Assessmdficus on damage potentiall)
A Upgrading of existin§lood Hazard identification mafor the whole
country
A inventory of historical floods and their consequen@ésmanhealth,
Economic activities, Environment, Cultural heritage
A Including of all available dataanking in terms of reliability fidr@)1
A identification of the area of potential flood risk (flood mapping)
A Assessment and Identification of Areas with a Significant Flood Risk
A setting and applying the criteria for the identification of area with
significantrisk=first 1zZVRS proposal
A public consultation procesg final MOP proposal of ASPDR areas
A Governmental approval and Report to EU commission
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mww= AEU s upplBloot es# mitigation process

Timeline(legislatior)

‘ ‘ IStRBMP (20€2009): RivBasiIManageI‘reﬁlan ‘ ‘ ‘ ‘ ‘ - ‘

2000 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
EU WFD 2002 EU FD 2008
Waters Act 2007 W 2011
Rules 2008 2009 Decree

Decree Ryles 2010
MORE EFFECTIVE Decree
Legal framework to prevenntheduction of new damage potertraarea of flood!ri

2000 EU WED EU Water Framework Direc{&ective 2000/60/EC)
2002 Waters Ac61 oveni an AWaters ActfA (ZV

2007 EU FD: EU Directive on the assessment and management of flood risks MAIN NOSTRUCTURA
2007 Rules Rules omethodology to define flood risk areas and eroston@eeted to floods PGEXEL'\J';E,N

and classification of plots into risk clas3&ss, {®. 60/2007) / '
2008 W: Amendmesbf the Water AcfQ RS, Na5720@)

2008 Decree  Decree ononditions and limitations for constructions and activities on fldbod dfG@ias89/2008)
2009 Frameworklational Framework Programme for implementation of EFD fo20&%o0d 2009

Rules 2009 Rules on the content of applications for guopaigonditioasd conditions for other land use and on tr
content of applications for acquiring water cariRBNN@® 25/2009)

2010 Decree Decree on establishmefiboll risk management pi@@@RS, No. 7/2010)
2011 Decree Decree on the Classification of Type®IR)No. 102@1

(MOHssues building permits for structures of national imp@&amedcriterias..) 20130J RS, No. 103/2013)
*amongthersarealso waikr facilities, aimed at reducing flood risk in areas of significant impact @f floods
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®  pFRAT SI Legislation: 2007, 2008, 2009, 2010, 2011, | Hidrotehnik
Rules on the methodology for determination of hazard and risk areas O oz papezEhiolehnles

(Official Gazette of the Republic of Slovenia,80/2007, page 8375); 01.06.2007

S— : i _ Flood and erosion Past research Historical and
i sk i o oot o oo in events archive data

erozijskih razmerah

OPOZORILNA KARTA
POPLAV IN EROZIJE

M <1 :50. 000
hidravlicne modeliranje

A / analiza erozijskih pcjavov

HAZARD
INDICATION MAP
M ¢ 1:50000

Hydraulic modelling Erosion analysis

FLOOD INTENSITY MAP
M2 1:5000

EROSION INTENSITY MAP
M2 1:5000

kriteriji za doloCanje

razredov nevarnosti £ T L I T
R Hazard criteria . ... >
MRgégﬁ?Eéég\fA%nggﬁElN * Ereesrassssssrassnannnannn s nnnnnnnnl
FLOOD HAZARD MAP EROSION HAZARD MAP
analiza ranljivosti > M 2 1 5 000 M 2 1 5 OOO
kriteriji za dolc':éanje' ______________ R 1 I e
razredov ogrozenosti O Vulnerablllty anaIyS|S ............... >
(KA%T%;OL:%VEN“éli:gggééglggggy&%ém Frere e —————
R— ; Riskcriteria ... >
A A method for determlnatlon SN sEsE s s s NN R NS SRS EEEEEEEEEEEEEEEEEEEE
of flood and erosion zones \ 4 \ 4
A~ A method for dlassification of land areas FLOOD RISK MAP EROSION RISK MAP
A Criteria for the determination of classes M2 1:5000 M2 1:5000

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

A DIRECTIVE OF THE EUROPEAN PARLIAMENT AND QF \ CONDITIONS AND LIMITATIONS FOR SPATIAL ‘
08

THE COUNCIL on the assessment and management of PLANNING AND CONSTRUCTION IN HAZARD ZONES
floods" (Sep. 2007) 20
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(® SlovenianPreliminary Flood Risk Assessment
meoee  EU Floods Directive Implementation in Slovenia

Timeline(legislatior)

‘ ‘ 1'RBMP (20€2009): RivBasiIManageI"eﬁ'an ‘ ‘ @ ‘ - @

2000 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
EU WFD 2002 EU FD
Waters Act 2007 2011
2008 Decree
Rules pacree F%B%% 2010
Decree

laPFRA Premilinary Flood Risk Asses$mdent (22.12.2011), published (22.12.2011]
and reported to EC (22.03.2012);

1b APSFR Areas with Potential Significant FlodbRI8PSFRSs identified (14.02.2013)
and reported to EC (21.03.2013);

2 FHM & FRMFlood Hazard and Flood RiskiMapsrted to EC (20.03.2014);

3 FRMR Flood Risk Management Plan (published 12.2015).
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SlovenianPreliminary Flood Risk Assessment |
“earioons PFRA implementation

APreliminarioodRiskAssessmer#0092012 irsloveniarticled and 5 dflooddirective
I Floodiskareaslassification
I DeterminatiafiAreasofPotentigbignificarkloodRiskin SlovenigAPSFR
A For production of detafiebdHazarcandRiskmapg{FHMS. FRN)
A Prioritizationf FloocRiskManagemeRiangFRMP
AGOOLS:

A Making tooltoimprove decisiomakingransparendgrdeterminiripelocationsf
riskareadorwhicHloodiskmanagement plan ibémade

A Determinati@irelevanpotentigloodriskareasn Slovenia
A Classificatimfthoseareadnriskclassesegardinthevalueoftheiriskindex
AAnalysigrocedure:
A Selection and retrievalppiropriate data for assessment of damagénadtevel!),
A Analysis of data contentasséssment of adequacy of available data attributes
A Datamodifi(mostlyulnerabilityassesmentand their use as indicators of damage

A Creation of a risk areas determinaindclassification methoand their applicatior
on modified data

A Determinati@APSFRn Slovenia
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SlovenianPreliminary Flood Risk Assessment |
® . .
—— PFRA implementation

IPA FLOODS

In Slovenia the competent authority for the implementation of the E
Ministry for the Environmental and Spatial Planning (MOP).
The PFRA has been conducted by a consultative process based ¢
establishing link between MOP (Project management) and WORK
EXPERT GROUPIpstitute for Wateisf Republic&lovenia (1zZVRS).
| z V RV& dias cooperated with :
A Slovenian Environmental Agency (ARSO): central unit & 8 bran
A Concessionaries (public service on water management) on 8 ar
A Sectors with flood damage potential speciigatatanorkingroups

Results:
Report and maps (scale 1:50.000): human health, environment,

heritage, economic activity, sensitive objects, comblnatlon aggr
results of combination on river basin and municipal level,
three propositions of APSFR
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SlovenianPreliminary Flood Risk Assessment y |
® . .
—— Methodological concept - Risk theory parameters

IPA FLOODS

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.

statistical and physical
parameters
- occurrence probability
- magnitude
- duration

HAZARD POTENTIAL

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

parameters are:
Size Number or extent of spatial elements in area.
Exposition Probability of spatial element being present in area.
Vulnerability-resistanceRelative level of spatial element damage
in case of hazard realization.

- | |
EXFPANGERREIN
Of £pftial elerfens,

|

R1.SK Rl SK

. . Value Economic value of spatial element.
N ] ecanomical
AT oA A A E "_ Pi;meters Hazard Natural phenomenon that can cause damage in particular spatial area.
- sense and . . Sinsurance Tevel Endangerment (specific risk) Probability of spatial and temporal coincidence of hazard
C u . s profitability and damage potential (only statistical and physical parameters).
possible damage u . ti .
résdlt : PR Risk Social and economical dimension of endangerment.
~information and f DAMAGE ‘e
awareness.of » POTENTIAL '0‘
hazards _ + of spatial ‘o : i I
ot of spatial /.t elements Flood risk areas are to be found in overlapping
.. .
staisical and areas of hazard and damage potential.
physical
..'. pgirza:ameters . .
* o sition Risk level of spatial elements, homogenous
o - spatial . .
o distrbution groups of elements or similar damage potential
- physical

vulnerability

areas are to be assessed.
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SlovenianPreliminary Flood Risk Assessment

Procedure for determination of APSFR
Step 1. PFRA

Important parameters of
damage potential:

1.) SIZE,

LHAZARD POTENTIAL DATA

Floodhazardndicationrmap

e — —

HAZARD )
POTENTIAL

Determination and assessment of parameters
of hazard potential of floods

occurence probability
intensity

2.) EXPOSITION,
3.) VULNERABILITY and
4.) VALUE.

Interdisciplinary work in assessing
values of damage potential

DAMAGE
POTENTIAL DATA

\"4

1.HUMAN HEALTH

2.ENVIRONMENT

3.CULTURAL HERITAGE

4 ECONOMIC ACTIVITY

parameters, especially
vulnerability.

______
Teay
-----
....
"ay
.....
L
"
-----

BJEKT
Jl, é

\5. SENSITIVE OBJECTS

L = =

C : duration
RISK
A

DAMAGE POTENTIAL
_size/dimension
" exposition

- vulnerability
value/worth

(D, E, V, W)

Flood Risk Mapcordi dealth criterium (1:50.00C
Flood Risk Mapccordintp theEconomic Acitivity criterium

Flood Risk Mapccordingp theCultural Heritage criterium

Flood Risk Mapccordintp theEnvironment criterium

Flood Risk Mapccordintp thePublic andUtility Infrastructure criteriu
Flood Risk Mapccordingp thecombination of all above listed criterit

Determination and assessment of parameters of
damage potential of spatial elements

] GIS analysis: 75 m grid cells

(IZVRS) —>

N
RISK INDEX DETERMINATION

A4

(proposition IzVRS;
decision MKO/MOP)

N

SIGNIFICANCE CRITERIA

~ 1 APSFR

Step 3: FRV

FLOOD RISK MANAGEMENT PLANS
DECREE ON SPATIAL CONDITIONS AND LIMITATIONS
STRUCTURAL AND NON-STRUCTURAL MEASURES

N _/

DETERMINATION OF AREAS OF

(MKO/MOP) —

POTENTIAL SIGNIFICANT FLOOD RISK

Detailed Flood Hazard

Step 2: FHM & FF
and Risk Maps ]
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® SlovenianPreliminary Flood Risk Assessment |

Hazard potential datai S| Flood hazard warning map 2012

s
IPA FLOODS
- for identification of flood hazard potential S| used data from flood - for the purpose of first
hazard indication map 2012, generalised to flood extension, wf"”‘”'g X flood risk assessment the

neglecting the type, data accuracy, return period, flood intensity and W/ NQ Af |l oo dowera ddbled r
duration; The methodology is based on the collection : «( . i, fortorrential areas (steep
and analysis of readily available mformat'orr D slopes), where we lack

N\ AR - in some area the flood protection

Ry was taking in account in some area
" not, depending on type and
accuracy of dataA

2007

L\”Z(g)lir(\lll% km2) + torre?té%ﬁ km2) (882 km2)

2 A : 4 o
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