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Critical Infrastructures and society
Need for increasing resilience
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Maslow’s Hierarchy of needs

Deltares

Self-actualization
personal growth and fulfilment

y 4 A Y

Esteem needs

achievement, status, responsibility, reputation

y 4

AV

Belongingness and Love needs

family, affection, relationships, work group, etc.

y 4

Safety needs

protection, security, order, law, limits, stability, etc.

Y 4

\

Biological and Physiological needs
basic life needs - air, food, drink, shelter, warmth, sex, sleep, etc.

o\




Resilient

) ) also for the
Self actualization future

Reliable use under stress

Convenience for entire area

Maximizing opportunities in
Esteem surroundings

Reliable use under normal conditions
Convenience for the road user while
Social acceptance minimizing negative impact for surroundings

Safe use of infrastructure

Safety needs

Infrastructure for catalyzing welfare
Enabling transport of people and goods from A to B

Primary needs
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Natural Hazard Resilience Assessments
From Theory to Practice

Vulnerability

RISK

Hazard

Exposure

Risk Components
(UNISDR 2016)

Hazard

Exposure

assessment assessment
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Hazard
What can cause risk?

B

Exposure
What road infrastructure
isin harm’s way?

Vulnerability
assessment

Impact
assessment

%ability

How much damage to
| the road will it cause?

Cascading effects
How much losses will
society bear?

Impact

Risk
evaluation

Action
perspective

Adaptation Futures: Lessons Learned While Increasing Road Resilience
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Natural Hazard Resilience Asessments
Criteria for differentation between approaches

* Risk assessment and evaluation of actions

« Quantitative and qualitative

«  Deterministic and probabilistic

Desk study and collaborative

«  Single hazard or multi hazard

Methods for evaluating meaures

 Road network, transport system or system of systems level approach
e  Status quo and looking towards the future

« Decision making under (deep) uncertainty

Adaptation Futures: Lessons Learned While Increasing Road Resilience
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Status quo and looking towards an uncertain future

. S e S (a) Global average surface temperature change

=" s S _ Mean over

2081-2100
= historical
—— RCP2.6
= RCP8.5

RCP26 NN
RCP4.5
RCP6.0
RCP8.5

(O]
(&)
=
ks
D
(O]
[
©
®©
(@)
n'd
(@]
£
(2]
®©
()
o
(&)
£
Q
g
©
(O]
=
S
(3]
(]
-
n
c
(@]
0
0
()]
|
W
(]
o
>
2
>
LL
=
ks
©
—
o
]
©
<

41
ALl
O

=

‘Fii‘%ﬁ!‘,"“.‘““\ f%

“_ﬁ’zf;ém_y 14 \ ‘ -
VT ﬁ &j \F“(j;;:@ 3 : P Xt
dp oo =

\¥

| T




Decision making under (deep) uncertainty

Adaptation Pathways Map

Adaptation pathways
illustrate different
possible sequences
of investment
decisions.

MCA scorecard can be
used to evaluate the
pathways and potential
decisions.
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Action A* | Time horizon 50 years
Time horizon 100 years
Pathway Costs Benefits Co-benefits
Current
situation 1 O Tt + 0
ACtIOn C 2 o +4+4+++ 0 0
. 3 +++ 0 0
Action D o
4 o +++ 0 0
Changing conditions 5 o 0 0
; A\ — . >
_ 0o 10 70 8 90 100 6 OO ++ o
Time low-end scenario s 0
' : N\ — : : > 70
Time high-end scenario 10 70 80 98 100 8 o o * * —
ears 9 o - +
o Transfer station to new policy action Pathways that are not necessary in low-end scenario
l Adaptation Tipping Point of a policy action (Terminal)
emm»  Policy action effective
A ecision node Multiple time-axes display

uncertainty in moment of ATP

* single action or portfolio of actions

Costs and benefits of pathways

| Time horizon 20 years

Haasnoot et al. (2012). Clim. Change.; Haasnoot et al. (2013) Glob. Env. Change.

10.1016/).gloenvcha.2012.12.006
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CREMA corridor, Paraguay

Resilient

. ; also for the
Self actualization future

Reliable use under stress
Convenience for entire area

Maximizing opportunities in
Esteem surroundings

Reliable use under normal conditions
Convenience for the road user while

Social acceptance minimizing negative impact for surroundings

Safe use of infrastructure

Safety needs

Infrastructure for catalyzing welfare
Enabling transport of people and goods from A to B

Primary needs
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Albania
Albania

Primary road network
Annual repair cost

LEGEND

< 1000
1000 - 125.000
125.000 - 250.000

nnual repair cost (€/corridor)

Albania
Primary road network
Annual economic loss

LEGEND

< 1000
1000 - 125.000
125.000 - 250.000

nnual economic loss (€/corridor)

Albania
Primary road network
Total annual cost

LEGEND

otal annual cost (€/corridor)
<1000

1000 - 125.000

125.000 - 250.000
250.000 - 375.000

> 375.000
Country Bounda
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19



~__Albania

01 Milo

02 Q. Q Self actualization

03 Milo

04 Tirar
Esteem

Reliable use under stress
Convenience for entire area
Maximizing opportunities in
surroundings

05 Durr
06 Tirar

07 Fier '
Social acceptance

08 Sara
09 Elba:

10Ltush gafoty needs

o8

11 Rrog
12 Shkc

13 Milo Primary needs

14 Vlore - Sarande

15 Pogradec - Korce

131

69

Reliable use under normal conditions
Convenience for the road user while
minimizing negative impact for surroundings

Safe use of infrastructure

Infrastructure for catalyzing welfare
Enabling transport of people and goods from A to B

positive economic
1t

positive economic
1t under specific

negative economic
1t
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Climate Proof Networks, the Netherlands

Self actualization

Resilient

also for the
future

Esteem

o8

Reliable use under stress
Convenience for entire area
Maximizing opportunities in
surroundings

ES

(f\—' Social acceptance

‘., =y

\"\,'

N

Safety needs

Primary needs
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Reliable use under normal conditions
Convenience for the road user while
minimizing negative impact for surroundings

Safe use of infrastructure

Infrastructure for catalyzing welfare
Enabling transport of people and goods from A to B
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Increasing Road Resilience, Dominican Renublic

Amenaza Caracteristicas Simbologia

~ B Dafiosy Pé Puentes 4
~ [ Darios ¢ Resilient
. . also for the
o Self actualization future Obras de
0 inun drenaje
0] Tem Reliable use under stress
Convenience for entire area )
0 Teur Maximizing opportunities in E;'ir‘;tf:g?f
Esteem surroundings drenan
D Tota renaje
~ B Pérdida
i Reliable use under normal conditions ralelo e
Convenience for the road user while ot P
one Social acceptance minimizing negative impact for surroundings )
O Tern
O Tsur Puentes ILK
Tota Safe use of infrastructure
Safety needs
+ [J Mapasdet y “K
Qbras de
[J Centros drenaje
~ [0 Activos Infrastructure for catalyzing welfare
. Enabling transport of people and goods from Ato B
oo Primary needs
: _~" 10000000 - 15000000 - Carreteras H.K
D Pea]es / 15000000 - 30000000 A
,_l Puentes o @ A Manhny & OnenCiraathian Imnrnvn'hi; PULIRR




Resilient

. . also for the
Self actualization future

Reliable use under stress

Take (stay at) home —
message Exeein MR .0 o A

Reliable use under normal conditions
Convenience for the road user while
Social acceptance minimizing negative impact for surroundings

 Road infrastructure vital for society _
. Very dynamIC enV|r0nment Safetg sl Safe use of infrastructure
Infrastructure for catalyzing welfare

«  Necessary to think about institutional development level when deciding for an approach

. Need to increase resilience

« Different analysis approaches exist
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Contact

A www.deltares.nl in linkedin.com/thomas-bles

= Thomas.Bles@deltares.nl




