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the challenge

earthquake effects

arge infrastructure programme

ong term plan
quick programme

multiple overlying hazards




the goal

» sSound sclence

» long term strategy

» Informed decision making







objective

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.

4 influences of other natural hazards

> long term changes (e.g. climate change)

e magnitude, frequency and extent of flooding
»

sustainable and resilient interventions
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Wider Council
Objectives

Strategic and
Policy Planning

In undertaking a multi-hazard
approach to the flood
management planning, it is
the:

e Spatial co-existence
 Temporal coincidence

* Cascading impacts

of the hazards that is required
to be assessed.




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
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nature of precipitation (e.g. snow and hail)

Interested in: Spatial co-existence, Temporal coincidence,

Cascading impacts




multi-hazard interactions

Table 13-1 Anticipated likelihood and consequence of co-incidence of hazard types with FPF events

L EYET

Coastal Storm

Likelihood of
Temporal Co-

Consequence of Co-
incidence for
incidence with FPF Exacerbating Flooding

Event

Snow and Hail Event

Moderate (blocked drains,
change antecedent
conditions)

Extreme Wind Event

Future Coastal Erosion

Future Coastal Inundation

Distant Source Tsunami

Regional Source Tsunami

Local Source Tsunami

Local Christchurch Earthquake

Regional Canterbury Earthquake

Distant Southern Alps Earthquake
High Ground water Levels

Hill slope Instability

Moderate (erosion in
extreme rainfall event)

Waimakariri Flood — stopbank contained

Moderate (mouth migration) ‘

Waimakariri Flood — stopbank breached

http://christchurch.infocouncil.biz/Open/2017/08/CNCL_20170803_AGN_1294_ AT.PDF




multi-hazard interactions

Table 13-2 Anticipated likelihood and consequence of cascade of hazard types to FPF events

Hazard

Coastal Storm

Snow and Hail Event

Extreme Wind Event
Future Coastal Erosion

Future Coastal Inundation

Cascade Cascade Cascade
Likelihood Geomorphic Consequence

Permanence for
Exacerbating
Flooding

Moderate Moderate
(estuary/river mouth (estuary/river
migration) mouth migration)

Nil

Moderate Nil Nil

Distant Source Tsunami

Regional Source Tsunami

Moderate (less Moderate
likelihood of
permanent impacts)




multi-hazard interactions

Cascade Cascade Cascade
Likelihood Geomorphic Consequence

Permanence for
Exacerbating
Flooding

Local Source Tsunami Uncertain Uncertain

Local Christchurch Earthquake

Regional Canterbury Moderate Moderate

Earthquake (liquefaction, vertical

displacement)
Distant Southern Alps Moderate Moderate
Earthquake (liquefaction, vertical

displacement)

Future High Ground water
Levels

Hill slope instabilities Moderate

Waimakariri Flood-stopbank Moderate Moderate Moderate
contained (mouth migration) mouth migration)

Waimakariri Flood —stopbank Moderate Moderate
breached




Percentage of Catchment Area Effected by Hazard
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Percentage of Catchment Area
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limitations / gaps

» data and spatial coverage gaps
»  varying frequencies of hazards

» Inconsistency in intensities
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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
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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




next steps

" baseline modelling

- options assessment
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