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Do we understand our climatic 
challenges?
1. Have we changed our way of thinking about short-term cycles and long-

term trends and taken notice?

2. Have we recorded the magnitude and/or duration of disruptive events 
and their impact on performance?

3. Have we changed our thinking and approach to anticipate, absorb, adapt 
to, and/or rapidly recover from disruptive events?
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Australia – the land of fire and flood – What 
happens? – El Nino and La Nina cycles

• Increased uncertainty in climate factors

• Lessons from major events 

• Large proportion of pavement failures
• Table drains blocked/inadequate
• Still many sections ‘waiting to fail

• What are suitable treatments, and where
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What does it look like? 2019 Monsoon 
trough
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Long-term trends /cycles – are we 
awake to these?
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What could performance be like?
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How does pavement strength change 
with climate for designed arterial 

roads?

Do we know the impact of varying 
conditions - low volume sealed road?



Queensland – Life Cycle Cost  of rain & 
flood events
1. Collected data on the rain/flood events and Transport 

Network Rehabilitation Program (2010/13)

2. Developed analysis methodology & case study 
selection criteria

3. Identified seven case studies including background 
data

4. Investigated gradual deterioration within different 
environments and recurrence cycles of extreme 
events

5. Considered preventative ‘stitch-in-time’ strategies 
and full resilience as alternatives to a reactive 
(‘business as usual/as-happened’) strategy

6. Accounted for disruption, i.e. reduced access, lower 
journey speeds, during period of disruption and 
rebuilding
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Results by Route Type, Option and 
Recurrence Interval (PV of TTC)
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Summary of findings
• Stitch-in-time leads to savings (case studies only)

• Agency costs same or lower 

• Reduced impact of rain/flood events 

• Full resilience generally not advantageous (case 
studies only)

• Very high agency costs, not recovered

• Viable on higher order roads 

• Best for network

• Appropriate mix which maximises savings

• Net economic savings of $2.7 per additional $

• Spend $6 billion ASAP to future proof
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Commentary on modelling components
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Lessons learnt from 2010–13 period

• Similar events are likely in the future

• Strategies must consider the future likelihood of major weather events

• Whilst results by case study are case specific, further modelling has shown:

Aim to avoid the ‘boom-and-bust’ cycle 
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Nature reminding us: Recent 
observations and impacts
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Jan 2020 events in South 
Australia (5 days)

Feb 2021 flooding impacts in the 
Gascoyne, WA



How can we respond?

• Apply and develop knowledge and 
technology:

• Asset management
• Pavement and materials
• Network planning and access management

• Appropriate funding 

• Delivery and responsiveness

• As a general rule, all of these plus 
‘Sharing with local and international 
partners’
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Concluding remarks on HDM-4/HDMM
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What can we do now (but not always easily)? What should we do?

1. Identify at-risk locations 1. Focus on low hanging fruit 

- Document and disseminate cases

- Extend functionality (ease of use) and 

applications guidance

2. Employ comprehensive data strategies

3. Account for risk through sensitivity / scenario 

analysis

4. Investigate recurrence intervals of extreme 

events (shorter / longer replacement intervals)

2. Research

- Updated stocktake of past, recent and ongoing 

studies

- New data and acquisition / risk-based analysis 

strategies

- Re-examine sources / scale of user / social 

costs and benefits

- Define gaps and initiate further studies

5. Vary long term climate indices - only works for 

gradual deterioration

6. Account for disruption – diverted traffic, 

interruptions, slower travel speeds, freight 

delay, etc.

3. Update technical documentation
7. Always seek key, but missing variables, and 

calibrate performance



Thank you
The Congress Leaders, Organisers and 
Support Team

National Assets Centre of Excellence, 
Austroads and Australian Flexible Pavements 
Association

Other Collaborators, Clients and Colleagues
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G’day 

mates


