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• Sea-level rise is a game-changer
• A shift in thinking
• Learn how to adapt
• Actions now will affect our 

ability to cope in the future

What happens when king tides and storms coincide? 
2017–18 the “summer of storms”, NZ



http://auckland.kingtides.org.nz/

Coastal Flooding Examples – What we are Trying to Map

Auckland 2014 Te Puru 2018

https://www.stuff.co.nz/national/100346389/evacuation-
warnings-and-rocks-on-the-road-in-firth-of-thames



Annual number of sea-level > “nuisance”
“nuisance” = MHWS tide + 45 cm (1–2 ft)



NZ SLR scenarios – moved away from a #, no stopping …

100-year window!
 DAPP

Figure 27: MfE Coastal Hazards & Climate Change

0.8 m threshold



Elements at Risk
• Population (2013 Census)
• Buildings (No.; Replacement 

Value -$2016 NZD)
• Transport (Roads, Railway, 

Airports)
• Electricity (National Grid –

Lines, Structures, Sites)
• Three-waters (Potable, Waste 

and Storm water nodes and 
pipes)

• Land cover (Built, Production, 
Natural/Undeveloped)

Mission Bay, Auckland Buildings and Roads



National and Regional Coastal Flood Exposure – 3-Waters

• Node and 
pipeline exposure 
 7,937 & 361 km 
for every + 0.1m 
SLR on average.

• Node and 
pipeline exposure 
exceeds by 
130,000 and 
5,500 km at 0.6 m 
SLR.



Latest coastal risk exposure “census” – Deep South Challenge

~50% of exposure for 
< 3 m SLR is in the 
first 0–1 m band of 
SLR 

Highest exposure: 
Canterbury, H-B,  
BoP, Waikato

So adaptation work 
to do “early on” for 
exposure in next few 
decades

Source: Paulik et al. (2019)



Banking sector:
higher-frequency events

• Information requests from 
the banking sectors

• 10% annual exceedance 
probability, 1 in 10-years

• Sea-level rise out to year 
2050, 0 – 0.3 m 

• Insurance sector also short-
term focus

Sea-level rise



Signals and triggers for DAPP



Uncertainty in timing of adaptation thresholds, 
signals and triggers

Hunter, 2010



Designing signals and triggers for storm-tide sea levels

• Probable timing of several events reaching 
a specific height threshold within a set 
monitoring period (10-year monitoring)

• Uncertain timing
• Adaptation threshold: 1% AEP  50% AEP
• Trigger: 5 x 5% AEP in 10-year period
• Signal: 5 x 20% AEP in 10-year period



Red-alert tide calendar – in demand



Sea-level exceedance curves

• Simple
• Tell a story
• In demand by Councils
• Allows them to communicate 

with communities



EcoConnect Multi-Hazards 
Forecasting System

• Weather
• Marine operational forecasting
• Storm surge
• Waves
• River floods under development

• WASP – Waves and Storm-surge 
Projections + hindcast



Joint probability

• Model dependence between 
extreme values – multiple 
variables

• Heffernan & Tawn (2004)



Coastal
Calculator





Summary

• Historic sea-level rise is already causing problems in NZ
• NZ will experience impacts in the near decades from modest SLR
• Banking and insurance sectors are concerned with the short–medium 

term (present to 2050)
• Uncertainties and constraints for near-term decision-making are socio-

economic, not physical
• Simple coastal climate services are in demand – understandable, 

applicable
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