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Critical Infrastructure & Systems

What if one of these systems failed 
due to a power failure or a flood?
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• `Long-lasting 

disruptions



Critical Infrastructure & Systems

These ‘extreme events’ are becoming 
more intense and more frequent.
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Climate Extremes
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Uncertainties

Flooding events and number of occurrences from 1996-2015 around the world 
(Source: CRED)

Climate uncertainties 
alongside political 
and economic 
uncertainties



Existing Critical Infrastructure
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• Not possible to protect all critical 
infrastructure systems and 
services

• Areas most physically vulnerable 



Flood Risk Thames Estuary

North Sea
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Map of UK Flood Risk Matrix impact to critical 
infrastructure



Flood Risk Thames Estuary

North Sea Thames Estuary

Growing risk High Urbanized Political & Economic Zones
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How well do you think critical 
infrastructure systems can 
respond to sudden shocks and 
recover from them?



Ensuring service
continuity

No agency 
responsible for system 
failure

Assets exposed 
expected to double by 
2080

Aging flood defenses 
to be replaced by 
2030-2060

Flood defences along the Thames Estuary

Compounding Issues

• Resilient critical infrastructure and 
systems
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Research Question
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Risk Management Cycle

RISK MITIGATION
Public Education
Hazard & Vulnerability
Assessment
Improved 
Infrastructure

PREPAREDNESS
Emergency Response
Training & Exercises
Sirens

RESPONSE
Life Safety
Incident Stabilization
Property Preservation
Evacuation & Shelter
Mass Care

RECOVERY
Economic Recovery
Debris Management
Housing
Health & Social Services
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Thames Estuary 2100 Plan

Critique:
• Mitigation and reinforcing 

traditional approaches to flood 
defences

• Environmental degradation
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Residual Risks & Contingency Plan

What if there was a system failure or 
breach in defences? Is there a 
backup plan?

No spatial 
contingency plan

Less than 10% of 
the population are 
aware of the risks

Historic flood events 16
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Contingency Planning
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Track available 
essential services 
in an emergency

Analyze impact of 
hazards events

Develop adequate 
arrangements for 
affected 
populations



Defining Vulnerable Policy Units Through Flood 
Exposure

Chosen Vulnerable Policy Units
1. Wandsworth to Deptford
2. Royal Docks  
3. Isle of Dogs
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Wandsworth to 
Deptford

Isle of 
Dogs

Royal 
Docks

Chosen Vulnerable Neighbourhoods
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Aspect 1: Emergency Backbone Services



Contingency Planning
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Aspect 1: Emergency Backbone 
Services
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Evaluating the Existing System: Overview

Serviceability 
Travel Time

Accessibility
Provision of Relief

Accessibility
Access to Lifesaving 

Services

Shelter

Schools Medical 
Facilities

Shelter 
Network

Park Network 
& Park 

Capacity
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Overview of Findings

25



26

Design Aims

• Encourage 
faster 
response and 
recovery



Flood depth: 4m
Danger: Major London transit 
terminals

Flood depth: 3m
Danger: Limited in/out 
access

Flood depth: 5m
Danger: East/West divide

Shelter & Open  Space 
Relationship: 2 large open 
spaces with CI in between

Shelter & Open  Space 
Relationship: 1 Large Open 
Space with smaller scattered. 
CI lacks connection to parks

Shelter & Open  Space 
Relationship: Dispersed 
Open Spaces. CI are always 
adjacent to parks

Wandsworth to Deptford Isle of Dogs Royal Docks

Vulnerable Neighbourhoods
R

es
ili

en
ce

 
Pr

io
rit

y 
A

re
as

Ev
ac

ua
tio

n 
R

ou
te

s 
&

 S
he

lte
rs

27



28

Making the 
Plan

Designated 
Shelters

Safety 
Zones 
(Open 
Spaces)

Elevated 
Road 
Network
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Proposed Changes to 
Critical Infrastructure
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Proposed Changes to 
Critical Infrastructure



31

Proposed Changes to Critical 
Infrastructure Option 2
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Proposed Changes to Critical 
Infrastructure Option 2
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Aspect 2: Designing 

Exclusively for 

Environmental Risks: 

Limiting Stresses to the 

Existing System

And truly is there a limit to how 
much you can stress the 
system and do cities have a 
chronic problem?



• Large scale strategy
• Identifying areas to start 

the phasing

Intensification: Center Intensification: Extension of 
Canary Wharf – Next 
business hub 

Intensification: Large Urban 
Renewal planned

Wandsworth to Deptford Isle of Dogs Royal Docks

Managed Retreat vs. Business as Usual
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Business As Usual – Land Use
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Business As Usual – Land Use
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Business As Usual – Open 

Space
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Business As Usual – Open 

Space
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Managed Retreat– Land Use
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Managed Retreat– Land Use
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Managed Retreat– Open Space



• Lifespan

Character: extensive 
residential, industry, 
commerce

Character: highly dense 
business district with 
residential units

Character: residential and 
industrial
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Wandsworth to Deptford Isle of Dogs Royal Docks

Implementation: Lifespan of Assets & Land Use
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Aspect 3: Mediating 

Between the Scales

• Iterations and feedback 
loop
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Aspect 4: States of 

Isolation

• Safety as the highest 
priority

• Hybrid and dual 
functionalities in 
infrastructure 
Systems.

• limit the extent of 
damage 

• Decentralize and 
centralized systems
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Aspect 5: The Capacity 

to Learn

• Embedding a learning 
system

• But what if we could 
design these systems 
so that the limits could 
be adjusted or 
distributed?

• Comparison
• Building back better
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Aspect 6:  The Future of 

Planned Developments: 

Limiting Failure and 

Safe-to Fail Systems

• Economically 
unfeasible to protect 
all systems

• Limit failure or set 
conditions to have the 
system safely fail
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Thank You
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