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Why resilience?



Transport is critical for response and recovery



Interdependencies

Transport is critical for

Å Access

Å Food and medicine

Å Fuel

Å Hospital

Å Airport

Å Port

Å Recovery of water, power, 
telecommunications



Policy



What is transport resilience?



Transport network performance

Å Robustness / damage to links (loss of availability)

Å Response time to reinstate access (outage duration)

Å Redundancy and inter-connectivity (network resilience)



High impact ïlow probability



Low impact ïhigh probability



Measuring resilience
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ü Ability to recover quickly and resume original service after damage



Resilience metrics

Availability State Outage State

Level State Description

1 Full Full access except condition may require care.

2 Poor

Available for slow access, but with difficulty by 

normal vehicles due to partial lane blockage, 

erosion or deformation.

3 Single lane
Single lane access only with difficulty due to 

poor condition of remaining road.

4 Difficult
Road accessible single lane by only 4x4 off road 

vehicles.

5 Closed Road closed and unavailable for use.

Level State Description

1 Open No closure, except for maintenance

2 Minor Condition persists for up to 1 day

3 Moderate Condition persists for 1 day to 3 days

4 Short term Condition persists for 3 days to 2 weeks

5 Medium term Condition persists for 2 weeks to 2 months

6 Long term Condition persists for 2 months to 6 months

7
Very long 

term
Condition persists for greater than 6 months
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Network resilience 
assessments



SH1 KaikǾura 
(2000)

Availability State - Opus Road
Risk Research, 2001

Full

Poor

Single lane

Difficult

Closed

Å Resilience to large earthquake

Å Highlighted areas of vulnerability 
along coastal corridor



Wellington region 
(2012)

Å Built on previous studies for WCC, 
HCC, NZTA (2000-2009)

Å Resilience to large earthquake

Å State highways and priority local 
roads

Å Helped drive Civil Defence and 
Land Transport Resilience 
Planning



National state highway 
network (2016)
Å Assess the resilience of the whole state highway 

network at a broad brush high level

Å High impact low probability natural hazards

Å Large earthquake

Å Large storm / flooding

Å Tsunami

Å Volcanic eruption

Å Use a consistent basis applied across the country



SH1 KaikǾura 

Resilience assessment (2000)

KaikǾura earthquake damage (2016)

Availability State - Opus Road
Risk Research, 2001
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Business Case developed, but yet to be confirmed by NZ Transport Agency

Wellington Land Transport 
Resilience



Wellingtonôs economic context



Transport context

Å Daily employment trips (road / 
rail)



Physiographic 
context



Lessons from Christchurch and KaikǾura

Christchurch

Å Series of major to moderate earthquakes 2010 to 

2011

Å Major road closures (45% of roads damaged)

Å Passenger and freight rail disruption

Å Extensive road network redundancy; response and 

recovery largely unaffected

Wellington

Å Wellington region prone to multitude of hazards 

and will be isolated following a large earthquake

Å Major urban centres would be cut off from each 

other

Å Very little transport redundancy

KaikǾura 

Å Single major earthquake 2016

Å Major rail and road closures

Å Disruption to passengers and freight for over 1 year 

(and disruption continuing)

Å Lack of redundancy ïcommunity isolation

Å $360M impact to national GDP

Å $1.2B rebuild cost

Å Loss of resilience ïimpacts ongoing for many years 

from storms



Land transport resilience business case

Assess 
resilience

Importance of 
links

Criticality for 
intervention

Prioritised 
resilience risks

Wellington Land Transport Programme Business Case covers local roads and state highways



Availability

6 - Closed and affecting 

opposite carriageway

5 - Closed

4 - Difficult

3 - Single Lane

2 - Poor

1 - Full

Assess resilience
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Assess resilience
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Outage

5 - Long Term ( > 3 months)

4 - Severe (2 weeks to 3 months)

3 - Moderate (3 days to 2 weeks)

2 - Minor (up to 3 days)

1 - Open (no closure)



Land transport resilience business case

Interventions Programmes
Resilience 

enhancement
Implement 

recommendations



Impacts on society



Resilience interventions

Interventions consider:

Å Robustness ïminimise loss of 
access

Å Response ïplanning 

Å Alternate routes

Å Recovery ïas quick as possible

Å Range of HILP, LIHP and routine 
events
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Resilience enhancement

Non -infrastructure Enhance 
infrastructure

New infrastructure

Median barrier gates Reduce vulnerability 
of existing strategic 

routes

New alternative routes

Information / 
communications

Improve robustness/ 
availability of existing 

alternate routes

Alternative access 
options

Emergency response 
plans

EXAMPLES: Haywards ï

Eastern Hutt Link, Petone 

to Grenada Link Road

EXAMPLES: Wadestown

route strengthening, 

Ngauranga I/C 

strengthening



Recommended management case

Å Recommendations to infuse resilience into existing projects

Å Stand-alone strengthening works ïpre-implementation study

Å Local road strengthening

Å New transport links ïdetailed business case

Å Recommendations to address resilience as part of planned projects

Å Consider as part of corridor improvements

Å Integrated with urban and land use planning



Summary

Å Roads are vital lifelines ïdamage and disruption posed by hazards ïaccess is key

Å Resilience mapping captured in spatial databases ïhelp consider issues across geographies 
and society

Å Multiple hazards and spectrum of hazard levels need consideration (LIHP to HILP)

Å Integrated approach between state highways, local roads and rail essential to address transport 
resilience issues

Å Impact on customers ïsociety ïis important, and addressed by considering:

Å Response

Å Recovery

Å Socio-economic functionality

Å Social resilience

Å Business case approach adopted ïnot used for resilience projects previously ïrequired 
innovative thinking

Å Affordability and risk appetite are challenging ïintroduces personal views



Thank you


