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Mainstreaming Disaster Risk Management
to Sustain Local Road Infrastructure

Thomas Bles, Deltares
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* Main objectives

- |Increase capacity

and knowledge of local government in

dealing with natural hazards affecting the local transport

infrastructure

« Main activities

* Perform a risk assessment on natural hazards affecting
the road network in the province of Nueva Ecija

 Prioritization of corrective investments
» Using ‘Decision Making under Deep Uncertainty’
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Decision Support: Risk Evaluation and Prioritization of Actions

hazard exposure ‘I vulnerabilit impact risk action

assessment | assessment| assessment| assessment]| evaluation perspective
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Hazard Cascading effects

. Exposure
What can cause risk? i
What road infrastructure How mfmh losses will
society bear?

is in harm’s way?

Vulnerability
How much damage to
| the road will it cause? Impact
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Set of maps
 Hazard

* EXposure
*  Vulnerability !
 Losses

* Prioritization
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Adaptive strategy Building for local roads
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Adaptation Pathways Map Costs and benefits of pathways
| Time horizon 20 years
Ad ap‘[ation pathways Action A* O O [ Time horizon 50 years
. T (Y WP G Time horizon 100 years
I"UStrate d | ffe ren t A " Qs Pathway Costs Benefits Co-benefits
possible sequences e L O o+ o+ 0
of investment Action C 1 o | 200 ++++ 0 0
decisions. ActionD ©O o $_ 300 = 0o o0
) _ > 4 o ++ 0 0

Changing conditions /\, 5 o 0 0
MCA scorecard can be o oendeonario 10 70 8 9 100 6 00 ++ 0
used to evaluate the : : A— : — [ 700 w0 |

I Time high-end scenario 10 70 80 9 100 8 00 + + ||
pathways and potential e Years 5O - ¢
deCISIOI’]S . o Transfer station to new policy action Pathways that are not necessary in low-end scenario
' Adaptation Tipping Point of a policy action (Terminal)

e  Policy action effective

A Decision node

* single action or portfolio of actions

Haasnoot et al. (2012). Clim. Change.; Haasnoot et al. (2013) Glob. Env. Change.
10.1016/j.gloenvcha.2012.12.006
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Performance of actions
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unacceptably
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« Semi-quantitative assessment

* Analysis performed for series of generic key
archetypes, assessing relevant measures for

each
Hazard Characteristics
Bridges
II:Iir\l?lendlcular Culverts
Flooding
No drainage
Parallel Flow
Rockfall
Landslides
Mud/Debris flow
Earthquakes | -
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. Sem|'q-uant|tat|ve assessment . Cl | m ate Ch an g e: ARP
* Analysis performed for series of generic key
archetypes, assessing relevant measures for (a) e DRUCNSS
each . i
« Impact of uncertainties estimated for entire <. 980 50.
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Losses (PHP millions)
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« Semi-quantitative assessment

* Analysis performed for series of generic key
archetypes, assessing relevant measures for
each

* Impact of uncertainties estimated for entire
roads system; extrapolated to archetypes

« Measures assessment based on relative scoring
of effectiveness of measures

 EEEE——  EEEE——
Cause 1 ( \ ( \ Effect 1
 EEEE——  EEEE——
Cause 2 Barriers to N - Barriers to Effect 2
eliminate ) T - control
and prevent > EVENT - consequen
Cause 3 causes of E 4 q ces and Effect 3
an event effects
 EEEE——  EEEE——
Cause 4 Effect4
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Risk

- Semi-quantitative assessment Measure reductionin S5
. . . reduction, %)
* Analysis performed for series of generic key or Losses (1)
. Retention Basin or Flow Diversion DL 100%
archetypes, assessing relevant measures for " .
evate roads (with DL 80%
each culverts/bridge/causeway/ford) :
. . . . Submersible road (inc. erosion protection) D 60%
* Impact of uncertainties estimated for entire
. Install upstream weirs to decrease flow velocity D 40%
roadS SyStem’ eXtrapOlated tO arChetypeS Erosion protection (vegetation, synthetics, D) 60%

gabions, concrete, etc.)

« Measures assessment based on relative scoring

. Traffic management (re-routing) L 20%
Of effeCtlveneSS Of measures Increase response and recovery capacity (inc. L 35%
P e, CTEWS, materials, equipment) ?
Cause 1 / ™\ ( ™\ Effect 1 Increase redundancy (improve barangay roads) 80%
~
 SEEE—  SEEE—
Cause 2 - Barriersto N | Barriersto > Effect 2
eliminate S T - control
e, and prevent > EVENT -] consequen
Cause 3 causes of E 4 q ces and S Effect 3
an event effects
 SEEE—  SEEE—
- ~N
Cause 4 \ ) \ ) Effect4
& ﬁ}EMAKomult Inc.




DIV

Semi-quantitative assessment

Analysis performed for series of generic key
archetypes, assessing relevant measures for
each

Impact of uncertainties estimated for entire
roads system; extrapolated to archetypes

Measures assessment based on relative scoring

of effectiveness of measures

Robustness score for future performance in
different scenarios established via maximin

analysis

1: Extremerisk

P: Increased risk to present
3: Samerisk as present

1: Decreased risk to present

5: Negligible risk
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Performance in 2050

High CC Low CC
Measure
Robu

High Low High Low stnes
Traf Traf Traf Traf s
Current Situation (no measures)

Retention Basin or Flow
Diversion

Elevate roads (with
culverts/bridge/causeway/ford)

Submersible road (inc. erosion
protection)

Install upstream weirs to
decrease flow velocity

Erosion protection 0.20 0.40 0.60 0.80 0.50
Traffic management (re-routing) 0.20 0.40 0.40 0.40 0.35

Increase response and recovery 020 0.40 0.40 0.40 0.35
capacity ' ' ' ' '

Increase redundancy (improve 0.80
barangay road(s)) :

[Nz Deltares

o0 020 10 10 030

0.20 0.40 0.40 0.40 0.35
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Retention Basin or Flow Diversion

Criterion

Weighting

Elevate roads (with culverts/ bridge/ causeway)

Submersible road (inc. erosion protection)

Install upstream weirs to decrease flow velocity

Erosion protection (vegetation, synthetics, gabions,
concrete, etc.)

Traffic management (re-routing)

Increase response and recovery capacity

Increase redundancy (improve barangay roads)

Cost
40%

8

1

Efficacy
30%
10

8

3.5

8

« Measures uItimater assessed/prioritized
using weighted MCA
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Robustness
5%
10

9

10

Flexibility
5%
8

6

10

10

Implem-

Maintenance

entation

15% 5%
1 4
4 7
7 8
6 8
8 8
9 10
8 8
2 5
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TOTAL

4.7

6.9

6.6

4.6

6.1

7.1

6.5

4.2



DIV

* Semi-quantitative assessment

* Analysis performed for series of generic key
archetypes, assessing relevant measures for
each

* Impact of uncertainties estimated for entire
roads system; extrapolated to archetypes

« Measures assessment based on relative scoring
of effectiveness of measures

* Robustness score for different measures in
different scenarios established via maximin
analysis

* Measures ultimately assessed/prioritized
using weighted MCA

* Relative adaptation pathways subsequently
developed to consider decision-making in time
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Damage Category

C1

c2

C3 | C4 |C5

Losses Category

Take Action

Short-term actions

Mid-term options

Long-term options
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« DMU approach can be applied by provincial planners

« Large uncertainties towards future; flexible road planning is key
* Losses likely to become significant with regards to road planning
« Archetypes present generic prioritization of measures

« Detailing and specification for specific roads necessary

« Stakeholder preferences important to consider
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Self actualization

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

Safe use of infrastructure
Safety needs

omfort  Looks

TOTAL
_ Infrastructure for catalyzing welfare 15% 20%
Primarg needs Enabling transport of people and goods from A to B
2 1 2.2
3 2 2
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