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Rocks, risk and reality 
Slope stability on the  

Port Hills, Christchurch 
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Presenter
Presentation Notes
What are the issues that need to be considered when establishing a risk-based approach to managing slope stability hazards?  How does a local authority make sensible and acceptable land-use planning decisions based on complex and uncertain technical information?  Is there more to ‘life’ than just the ‘annual individual fatality risk’?  Why is it that many people expect risks from natural hazards to be low relative to other risks they face?  Has the Port Hills experience lifted the lid on regulatory use of quantitative risk criteria for natural hazards and what are the potential implications of this for other places in New Zealand?  Why not let people take full responsibility for the risks they face from natural hazards?
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“On an international scale this is an 
enormous project with very 

challenging technical and social 
complexities.“ 

Fred Baynes 
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Presenter
Presentation Notes
Figure 2	Selected Fatal Natural Hazard Events in New Zealand, 1858-2011
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Risk Tolerability – Assorted Guidance 
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Presenter
Presentation Notes
Figure 7	Comparison of New Zealand Risks and Existing Criteria
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Presenter
Presentation Notes
Areas showing the main clusters of houses affected by rockfall.Over 5000 potential rock fall sites, many with numerous boulders.Clearly defined zones with houses at risk
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Presenter
Presentation Notes
Figure 22	Example showing mapped rockfalls from the 22nd February 2011 earthquakes, the toe of the main source areas (rock cliffs) and the shadow angles projected from the toe of the lowest source areas.
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Presenter
Presentation Notes
Figure 25	Illustrative example of the estimated risk (annual individual fatality risk) (considering all events) for a hypothetical suburb, with risk magnitudes interpolated from the values estimated for shadow angles.
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Presenter
Presentation Notes
Figure 40	Example of the annual individual fatality risk zones (considering all earthquake and non-seismic events) calculated for debris avalanches. The black lines are the Fahrboeschung angles with the numbers shown in degrees.
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Presentation Notes
Types of physical works
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What happens to today's rockfall-related
risk estimates as time progresses

x

The risk level (shaded band) is uncertain,
but is expected to reduce with time, so ...

... the same estimate of risk level, X, which is central
today will be nearer the top of the band once time has
progressed and the risk level has reduced
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Presenter
Presentation Notes
Figure 6	Today’s Central Risk Estimate is Tomorrow’s Precautionary Estimate.
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Individual Fatality Risk per walk 
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Presenter
Presentation Notes
As for Huntsbury we have the mapped cracks and the blue areas defining the extent of these.Again as for Huntsbury there ais cracking that is not related to mass movement and this sits outside the area defined as ground damage.Note also that the cracks and associated land damage area defined to the south extend beyond the CERA cliff collapse red zone,  These are zoned green3 discrete zones of cracking identified but for our purpose can essentially join them into one areaNow imagine yourself standing on wakefield road here looking to the north.
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Presenter
Presentation Notes
Figure 41	Illustrative example of the estimated annual individual fatality risk (considering all events) zones calculated for cliff top recession.
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Presenter
Presentation Notes
Blue areas = CCC “ground damage areas”Red areas = CERA red zones for rockfall/boulder roll and cliff collapse (cliff top recession and cliff base deposition)As you will be aware land damage zones are the third type of slope instability that resulted from the Canterbury earthquakes.  The other two being rockfall and cliff collapse.The purpose of this slide is to illustrate the relationship or not of the CERA red zones, solid red shading,  and the Councils 35 land damage zonesIt clearly shows that there is little overlap between the CERA red zones dealing with rock fall and cliff collapse and the Councils ground damage zones and the distributions and area of the ground damage zones is no less significant than the rockfall/cliff collapse zones defined by CERA
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Risk Tolerability (2012 Model) 
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Risk Tolerability – CCC Policy/Practice 
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• risk management approach - context, risk analysis, risk 
assessment, risk treatment 
 

• people away from rocks c.f. rocks away from people 
 

• structural mitigation v. non-structural 
 

• willingness and ability of communities to pay 
 

• existing controls - district plan zoning approach 
 

• viable, economically acceptable, socially appropriate and 
balanced set of measures  
 

Planning considerations 
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QUESTIONS 
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