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Set up risk assessment

e determine what needs to be
checked

* define acceptable levels of
risk,

» affects the definition of the
system representation, and
the requirements to conduct
the risk assessment

Infrarisk - Novel Indicators for Identifying Critical

02.09.2016 INFRAstructure at RISK from Natural Hazards



Determine approach

itati i- itati uantitative
determine how risk qualitative  semi-quantitative q

assessment will be

conducted N fffffff
LLLLLLE
decide how to | | ?:r::::e:f fffffff
aggregate multiple risks support fffffff
LT LTT
LLLLLEL

PRy
Level of risk assessment Stakeholders

v

Infrarisk - Novel Indicators for Identifying Critical
02.09.2016 INFRAstructure at RISK from Natural Hazards



Define system representation

e determining how the system will be modelled
both spatially and temporally

e the system includes

— the natural environment, e.g. amount of
rain, amount of water in rivers,

— the physical infrastructure, e.g. the
behaviour of a bridge when subjected to
high water levels, and

— human behaviour, e.g. traffic patterns
when a road bridge is no longer
functioning.

The model includes correlations between
events and cascading events
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Define boundaries

» define spatial boundaries

* define temporal
boundaries

* they are different
depending on the part of
the system being analysed.
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Define events

* identify all events (cascading and non-cascading) to be analysed / modelled.

Event type Examples of event and intensity measures

For a rainfall source event, rainfall of pattern x with water per minute of overy
mm?2/s for more than 5 hours.

For a flood hazard event, water levels reaching x m depth in locations a, b and c,
and amounts of water per second coming in contact with bridge i over j m3/s.

For a bridge collapse, damage resulting in full closure of the road, damage results
in the closure of one lane of traffic, damage resulting in no closure of the road.

For example, due the freight corridor between Rotterdam and Genoa being closed
50% of goods is put onto trucks, 40% of goods is diverted over other train routes
and 10% is not delivered.

Amounts an infrastructure manager spends on reconstruction
amounts users spend in additional travel time
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Define scenarios
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Define relationships

Legend {7 'ﬂN
pmcipitatiopfﬁ'm]' @
B &
W 120
| D(:atfilma!ut
* Determine the N
relationships between o
the events Lo N
water depth [m] @
o1
. . 12
* involve testing to ensure 23
. . 4
that the relationships S
between events are LR
defined correctly s e
| 1
\ 2
02.09.2016 Infrarisk - Novel Indicators for Identifying Critical

11

INFRAstructure at RISK from Natural Hazards



Define models

e Determine the models of
the relationships
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Time Step 1

Time Step 11

sssssssss
ssssssssss

Define models =

aaaaaaaa
eeeeeeee

Precipitation Runoff Hazards Road Sections Road Capacity Travel Tinfe
= SR
’1
rainfall [mm]| discharge [m?/s] inundation road sections capacity travel time
0 1500 depth [m] not affected  [cars per minute] [minutes]
|:| ] 1-2 affected 0 - 500 0-5
0 I 2-3 —— 500- 1000 == 5- 60
90 I -4 w— 1000 - 1500 e G0 - 120
——  river B 4-5 e 1500 - 2000
Bl -6 w2000 - 2500
Bl landslide
Infrarisk - Novel Indicators for Identifying Critical 13

02.09.2016

INFRAstructure at RISK from Natural Hazards



Estimate risk

* estimate and aggregate

* pay attention to the
certainty of the
estimation of

— the probabilities of
occurrence and

— consequences of
each of the
scenarios
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Estimate risk
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Estimate risk
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Estimate risk

Legend
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Estimate risk
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Evaluate risk

 determine the meaning of the estimated risk to
stakeholders

e decide as to whether the risk assessment has been
satisfactorily done,

* ends with one of following decisions made:

— Risk assessment performed satisfactorily and risk
levels acceptable

— Risk assessment performed satisfactorily and risk
levels not acceptable

— Risk assessment not conducted satisfactorily (more
analysis is required)
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Determine parts...

* more detail, if any

* select parts likely to generate the most
reduction in uncertainty

 do not only select parts where risk is likely to
be reduced in a way that will result in a pass

* avoid preferential selection of parts, the
uncertainty related to each part of the system
need to be determined

by
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Conclusion

* A process to assess infrastructure related risks due to natural hazards was presented

* It can be used by all infrastructure managers in all of the wide range of situations in which
they might be including variations in

— The types of infrastructure to be included in the assessment,
— The types of hazards to be included in the assessment,

— The expertise available,

— The time available,

— The need for detailed information, and

— The computer support available.

 More information on the process, and an example using a road network and flood and
landslide hazards, can be found in Deliverable 4.2.
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