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earthquake effects 
large infrastructure programme 
long term plan 
quick programme 
multiple overlying hazards 

the challenge 



sound science 
long term strategy 
informed decision making 

the goal 



study 
area 



Develop flood management plans for the study area, 
involving developing a range of sustainable and resilient 
flood mitigation options including engineering, planning and 
policy responses.   

objective  

influences of other natural hazards  
long term changes (e.g. climate change)  
magnitude, frequency and extent of flooding 
sustainable and resilient interventions 



Study Area 
Floodplain 

Management 
Plans 

Flood 
Modelling and 

Analysis Asset 
Management: 

critical 
infrastructure, 

ongoing & 
planned 
activities 

Wider Council 
Objectives 

Strategic and 
Policy Planning 

Climate Change 
and Adaptation  

Multi Hazards: 
individual, 

cascading and 
coincidence 

Decision 
Making and 
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Development 
and Appraisal: 
engineering & 

policy, including 
consideration 

of RRZ 

In undertaking a multi-hazard 
approach to the flood 
management planning, it is 
the: 
• Spatial co-existence 
• Temporal coincidence 
• Cascading impacts 
of the hazards that is required 
to be assessed.  

floodplain management plans  



Interested in: Spatial co-existence, Temporal coincidence, 
Cascading impacts 

 

multi-hazard interactions  
coastal storm events (storm surge and extreme waves) 
coastal erosion 
tsunami 
regional flood (Waimakariri River) 
earthquake and liquefaction 
mass movement (co-seismic and aseismic) 
climate change and sea level rise 
future increases in groundwater levels 
nature of precipitation (e.g. snow and hail) 



multi-hazard interactions  

http://christchurch.infocouncil.biz/Open/2017/08/CNCL_20170803_AGN_1294_AT.PDF 



multi-hazard interactions  



multi-hazard interactions  



co-location 



co-location 



limitations / gaps 

data and spatial coverage gaps  
varying frequencies of hazards 
inconsistency in intensities 
 



co-incidence of fluvial, pluvial and coastal flooding events, and the 
extreme weather causing these events 
groundwater levels to flooding from rainfall run-off/percolation;  
frequent tsunami events 
vertical ground displacements from future earthquakes 
coastal sediment budget and coastal erosion / accretion (sediment 
deposition) 
CCC assets valuation for the economic analysis of the multi-hazard 
assessment 
design guidance for CCC infrastructure in floodplains 
 
 
 
 

gap studies identified 



co-incidence of fluvial, pluvial and coastal flooding events, and the 
extreme weather causing these events 
groundwater levels to flooding from rainfall run-off/percolation;  
frequent tsunami events 
vertical ground displacements from future earthquakes 
coastal sediment budget and coastal erosion / accretion (sediment 
deposition) 
CCC assets valuation for the economic analysis of the multi-hazard 
assessment 
design guidance for CCC infrastructure in floodplains 

 
All three studies are being delivered by NIWA 

 
 

gap studies identified 



next steps 
baseline modelling 
options assessment 
 




