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o ARUP
Definition

Climate change induced Socio-economic factors Bounce back better
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Implementation/
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2 sides of climate change
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EXTREME FLOOD OR STORM SURGE
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Public services
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Communication
Goods and peorle disrupted

unable to trave

SOCIAL INFRASTRUCTURE

Adapted from IPCC AR6 WGII by Summary for Urban Policy Makers

_ - ~ ARUP
Cascading and compounding impacts from climate

change require mindset and practice shift

EVERYDAY FLOODING OR RECURRENT DROUGHTS

Y

SOCIAL
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City water resilience framework & approach

Improve water governance structures with clearly defined roles and responsibilities

Health & Wellbeing Leadership & Strategy

Infrastructure &
Ecosystems Planning & Finance

ARUP
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_ N ARUP
City water resilience framework

Improve water governance structures with clearly defined roles and responsibilities

/
|
|

4 12 53
dimensions k goals . Sub-goals
72 2O \,’ :"\
AT \ 4 dimensions i
/ : \
Leadership & Strategy Planning & Finance Infrastructure & Health & Wellbeing
Ecosystems
i Empowered communities Sustainable funding and Effective disaster response Equitable provision of
finance and recovery essential services
12 Strategic vision Adaptive and integrated Effective asset management  Healthy urban spaces
goals planning
Coordinated basin Effective regulation and Protected natural Prosperous communities

-~ governance accountability environment
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Infrastructure
Pathways

Navigating Towards Climate Resilient Infrastructure Systems

PROCUREMENT
DESIGN

CONSTRUCTION

FINANCING

OPERATIONS
& MAINTENANCE

O

POLICIES & PLANS

FEASIBILITY
& PREPARATION

o DECOMMISSIONING
PRIORITISATION & HANDOVER

NEEDS IDENTIFICATION PLANNING DELIVERY MANAGEMENT

S
$§§ THE RESILIENCE SHIFT nparnershipwith 1€ amicommer — ARUP



Infrastructure
Pathways

Navigating Towards Climate Resilient Infrastructure Systems

O

PROCUREMENT

DESIGN

Organize and link key
existing information, guidance,
and tools on climate-resilient

CONSTRUCTION

FINANCING
infrastructure across the N/
infrastructure lifecycle @ o y AN OPERATIONS
[T A, v & MAINTENANCE
Government Investors Designers Contractors o
POLICIES & PLANS o~ T
FEASIBILITY G:::)} E Lead practitioner E
& PREPARATION P{%\ P{QTQ‘ i - i
Owner- i Involved practitioner :
o Operators Civil Society Users E E
""""""""""""""""" DECOMMISSIONING
PRIORITISATION & HANDOVER
NEEDS IDENTIFICATION PLANNING DELIVERY MANAGEMENT

$§§ THE RESILIENCE SHIFT nparnershipwith 1€ amicommer — ARUP



ARUP

Integrated guidance

Lifecycle Phase

Themes

Essential
Actions

Guidance, Tools,
Case Studies

Each theme is linked to climate change mitigation and equity considerations.

ol o
Process tags: @ 1EL ipe

Systems Reflection and Evidence-based  Future-oriented Inclusive
Thinking lteration Decision-making Planning Engagement
Outcomes tags:
Environmental Equity and Service Capacity
Co-Benefits Social Continuity Building

Co-Benefits .



ARUP
Example — O&M

@ Infrastructure Pathways OVERVIEW  KEYCONCEPTS ~ GUIDANCE  COLLABORATE

Lifecycle Phase

phase 8

il OPERATION &

Introduction

Lead Practioners
Key Inputs
The Basics and the Shift
Integrated Guidance
Key Resources

Theme 1: Assessment of Climate Risks
to Operations

Theme 2: Operations and
Management

Theme 3: Monitoring and Inspection
Theme 4: Maintenance and
Interventions
Theme 5: Business Continuity Planning
and Emergency Management

Co-Benefit Considerations

Downstream Benefits

References

o Introduction

In the Operations and Maintenar
service for the remainder of its life. In thi

stage the constructed infrastructure asset or project deliver its intended
phase infrastructure owners and operatars, and g
levels have the opportunity to incarparate climate resilience into use of the infrastructure, through rethinking

ments of all

of raditional approaches to inspections, maintenance, day-to-day 0perations and emergancy response to
change impacts inan
risks 1o operations and building capacity of the arganisation to make changes as 3 result of these

s

creasingly volatile world. This includes carrying out robust assessme:
assessments

This phase also examines how infrastructure owners, operators and government should respand during a
climate event to avoid major impacts, and ensure continuity of service.

Share this

(in] 1 Xv X©)
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ARUP
Example — O&M

8.1 Assessment of Climate Risks to Operations

8.2 Operations and Management
Themes
- 8.3 Monitoring and Inspection

8.4 Maintenance and Interventions

8.5 Business Continuity Planning and Emergency Management
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ARUP
Example — O&M

ACTION 8.5.3

Adopt a multi-hazard, multi-sector approach to enhance
emergency response and prevent cascading failures

SYSTEMS THINKING .
: . . . Systems Thinking
Infrastructure asset management in one sector should no longer be seen as operating in isolation from other

infrastructure but rather be considered as evolving within ‘a system of systems’7], The failure of one asset
could lead to serious disruptions in others through cascading impacts.

As part of this process, operators should consider the following procedures:

« Coordination with national and local disaster risk reduction strategies. Including regular stress testing of the strategies to
ensure that all infrastructure is operating as expected and update the standards and strategies, when necessary.

Essential + Developing improved understanding of inter-dependencies and connections between infrastructure systems. UNDRR
Actions suggests that the infrastructure operators could generate indicatorsto promote a systemic approach when assessing the
complexity and interdependencies of the overall infrastructure dynamics.

« Improve coordination at different levels and among all relevant parties. Ideally this would be facilitated by a specific
government agency from the local to national level.

« Datasharingis again a vital element of this process.

25



Again...

Let’s see what ChatGPT suggests -

Find me a good image for a strong
ending to reinforce the point
about resilience being a journey
for continous learning

@

BORCELLE TRAVEL

Let's begin your next
journey together

Discover amazing deals on a wide range of destinations by visiting us
today. For a limited time, save up to 30% on popular destinations.




Thank you!

Shanshan Wang, Singapore Water Business Lead | Arup
(Email: shan-shan.wang@arup.com)

Connect with me at LinkedIn:  Learn more about Arup’s CWRA:

ARUP

About Infrastructure Pathway:
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