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I. Risk Matrix — basic concept

Flood scenarios Sc; — N-year floods with probability P;

Definition of flood intensity /P,(v, h)

— Expresses flood hazard, destructive effects

— Represents flood losses

Risk RI; expressed by zones (colours), two methods

— Risk matrix
— Partial risk RI.= IP; x P; , total risk —

Zones — limits for behaviour (urbanisation, activities,...)



|. Risk Matrix — flood scenarios

e Flood scenarios
— According the Czech legislation N = 5, 20, 100

— CHMI - provides
« Standard data ... N=1, 2, 5, 10, 20, 50, 100,
* Non-standard data (hydrological study) N > 100

e More scenarios — more computation effort

e ?77?7? How the number of scenarios affects
resulting RI ?7?7?



I. Risk Matrix — flood intensity

¢ Flood Intensity - two methods

—IP=v.h

[ 0 h=0
CIP=]03+135.h h>0,v<lm/s®
10,3+1,35.hv v>1lm/s
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l. Risk Matrix — probability

-probability :
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|. Risk Matrix — partial risk

Partial risk for i*" flood scenario SC;

N-etost povodng
RISK R/ RESTRICTIONS
RI < 0,01 Measures required for sensitive structures (hospitals, ...)
0,01 <RI<0,1 Construction possible under restrictions
RI>0,1orlIP>3 No residential buildings permitted
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|. Risk Matrix — quantification

- partial risk: Rl =IP -P
— tOtal I‘lSk leax — m,;x RI'
maximum i=1
average Rl = 1 i R
norm n i—1 ]
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Case Study — Locality Litomerice

Rychlost [m,

= Raster Caloubstor
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Case Study — Locality Litomerice

= 5 land_use_smpty.mdb
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RISK RI RESTRICTIONS

RI<001 Measures required for sensitive structures (hospitals, ...

001 <RI<0,1 Construction possible under restrictions.

R>01oe> o residentl buldings pomited

- Raster Calculstor

About Bulding Espressiont I
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Q5, Q20, Q100

Q5, Q10
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Partial conclusions — risk matrix

specifying hazardous areas
alternative to ,,active zones* approach (CZ standard)
suitable for urban planning

recommendations:

— maximum risk (hazard) approach

— as much as possible flood scenarios



Failure modes, effects and criticality analys
(FMECA)

e Scaled factors

e Risk definition
— classical approach

— Improved



FMECA - probability ranking

Probability

Scale factor

Not probable, no experiences, repeatance less than

1000 years. L

Low probability, historically partial experiences, 2
repeatance less than 100 years.

Medium probability, occasional occurrence, 3
frequency from 20 to 50 years.

High probability, well known consequences, 4
repeatance once in 5 to 10 years.

Expected, almost certain with repeatance higher than 5

2 years.




FMECA — consequences ranking

: . Environmental Lives and
onsequences | Scale Material losses Social impacts
losses health
Catastrophic : Ecological :
P extensive g Multiple
consequences, loss of . catastrophy :
. social impacts, | . : casualties,
xtreme, historical monuments, international C .
: 5 unemployment, | . injuries (from
itastrophic long termed effects, : impacts,
: : loss of dwelling | . : hundreds to
massive evacuation, irreversible
. thousands).
damage of infrastructure changes
. higher impacts, | Vast losses, Individual
Significant damage of T :
: o individual hardly casualties,
. infrastructure, remediation . .
[s]y Z ) economical renewable extensive
from national sources :
: ) collapses and national extent, | health
(bill. EUR), evacuation. o
unemployment | contamination. | problems .
medium losses, Local cons. at | Local Mortality not
edium 3 remediation from regional | the most damages of probable,
resources, (several mill. vulnerable species, medium heal
EUR). individuals reversible problems.
" 2 Low losses, remediation Low Minor damage | Not dangerol
from local sources consequences | on species injuries
. . - No Practically no Minor indiv.|
egligible 1 Negligible losses y L
consequences | consequences | injuries
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. EMEA -> FMECA

e FMEA - Consequences Cards — for each
category of landuse

Hustracni fota:

OBYTNE PLOCHY VCETNE VYBAVENI HISTORICKE A CHRANENE OBJEKTY

Dopady: _ Stiedni

Pozn. Skody na Zivetech a zdravi pfipad
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I, EMECA - final evaluation

Category

Probability of occurrence Consequences

Uncertainty
Total Area

Inhabitants
Inhabitants
Inhabitants

Inhabitants
Floodplain Area [m2]

Identification
Consequences Card
Life and Health of
Life and Health of

Social Consequences
Life and Health of
ocial Consequences
Life and Health of

g
c
[
>
o
D
(72}
=
=)
(@]
)
[%]
o]
[72]

DN

esidential (incl.
Equipment)

Industry

| M [CardA1] 2 | 1 [ 2] 2| 4]3]3] 4] J10030158 10039158 ]8 |0 [ 5] 095 ] 68 | 27 [ 9 | T
| A2 JCadAz] | [ | | | [ [ | | @ lejoefwloe] 0] [ |
A3 JCadas] | [ | | | [ [ | r 0 @ Jejefwfoe] 0] [ |
| M Cadas] | | I | } L F I I 000 0 ]esloefwle) 01 ] |
A5 Jeardas| | [ 1 F | I [ | r 1 @ jejefnfe] ] [ |
| Bl [CargBr ]| 2 | 1 [ 2] 2| 4|33 4] Joor7re4o|o077r642] 95 | 70 [ 15 ]85 ] 168 | 44 [ 19 | o
| B8 [Cads2| | [ [ [ [ | [ | [ [ JoeJwolefsf [ |
| B Jcagss] | | | | | [ [ [ F 0 0 pos]v0]i5]65 | I

|
| ot Jraracr] 2 | 1 [ 2] 2]3]2]2]3 | | 1563075 | 1563075 5 | | 2 ]
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ll. EMECA — possibilities

e Relative risk assessment at 3 levels

— Level ,,1* — partial risk for given flood scenario,
individual landuse representative and group of
consequences

— Level ,,2* — partial risk for

« given flood scenario and individual landuse representative
over all consequence classes

+ selected consequence over all flood scenarios and landuse
representatives

E
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Category
Identification
Consequences Card
Material losses
Life and Health of
Inhabitants
Material losses
Uncertainty
Floodplain Area
Total Area
Material losses
Life and Health of
Inhabitants
Material losses
Life and Health of
Inhabitants

Environmetal losses
Social Consequen
Environmetal losses
Social Consequences
Environmetal losses
Social Consequences
Environmetal losses

A [cardAr| 2 [ 1 [ 2 [ 2 [4[3]8] 4 | [ 009156 f00s9158 | |
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Il EMECA — possibilities

e The method enables comparison of risks:
— due to single flood scenarios;

— for the same landuse representatives for various flood
scenarios;

— for the same groups of consequences for variety of
flood scenarios and landuse representatives;

e The method combines (summarizes) different
consequences



. EMEA -> FMECA

e FMECA - Locality Décin, Litomérice, KresSice, Dolni Berkovice




. FMECA — comparison of risk - consequences

Floodplain Area [ha]

Hmotné Skody

OKresice Q5 OKreSice Q20 EKresice Q100
OlLitoméfice Q5 OLitoméfice Q20 OLitoméfice Q100
ODolni Betkovice Q5 @ Dolni Betkovice Q20 @ Dolni Befkovice Q100
ODécin Q5 W Dé&cin Q20 ODé&cin Q100

700
—600

—500

Total Risk
Entire Floodplain Area

Unit Risk =

. . =
Total Risk [ha] Unit Risk [-]
- 800
- 700 I
- 600
[ 500 —
400
300
200 r
100
=l o
Material losses Lives and health Environmental Social impacts ‘,- k
Hmotné Skody Zivoty a zdravi obyvatel Pfiroda a krajina Socialni dopady
0O KresSice Q5 O KresSice Q20 m KfesSice Q100
O Litom &fice Q5 O Litomé&fFice Q20 @ Litom &Fice Q100 OKfresSice Q5 DOKfreSice Q20 B Kresice Q100
0O Dolni Befkovice Q5 @ Dolni Befkovice Q20 @ Dolni Befkovice Q100 O Litoméfice Q5 OLitoméfice Q20 OLitoméfice Q100
O D&&in Q5 m D&&in Q20 O D&&in Q100 O Dolni Berkovice Q5 @ Dolni Betkovice Q20 @ Dolni Befkovice Q100
ODé&cin Q5 @ Décin Q20 O Dé&cin Q100
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. FMECA — comparison of risk - consequences

Total Risk [ha]

L) |

REREEREEEE

9 9

B Material losses W Lives and health
O Environmental 0O Social impacts

‘I:I Material losses ma Lives and health O Environmental O Social impacts

i / / i ! /

Ef F; Ef

E Material losses B Lives and health B8 Material losses B Lives and health
O Environmental O Social impacts O Environmental 0O Social impacts




Discussion on methods used

e Semiquantitative methods

— Risk matrix

— FMECA



