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Coastlines

• Dynamic balance between the geology & 

sediments, climate, wave & current activity

• Results in natural changes in shoreline

position & volume 

• Cause of many legacy and current challenges 
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Coastal Process vs Hazards

• 2 main effects are (often related):

• Have a range of causes:

 Erosion

 Inundation

 big waves

 extreme tides 

 storm surge

 tsunami

 sea level rise



Coastal Erosion
• All beaches experience some erosion 

from time to time (natural 

fluctuations)

• Need to distinguish between long 

term erosion & short term events 

and potential human impacts

• Have different causes, leading to 

different management options

• Often an issue in cases of beach 

management

• Important to apply the correct 

response



Why does it matter?

• Different problems require different solutions 

• Mild erosion – Restoration planting and management controls

• Moderate erosion – Renourishment or soft engineering

• Severe erosion may require planning intervention and/or 

engineered structures as a last resort

• Requires community engagement



Inundation

Caused by extreme water levels

- Tides

- Storm surge

- Wave runup

- Sea level rise



Storm Surge

Owhiro Bay

Raumati Beach
Titahi Bay

• Storm surge is a temporary 

elevation in sea level due to 

weather conditions

• It poses a risk to many low lying 

coastal areas 

• The risk is increasing due to sea 

level rise



Storm Surge - Kāpiti

Sea surface elevation ~ 0.5 

m above mean level due to 

storm surge effects

Result: Sea wall 

completely overtopped, 

heavy scouring in the 

backshore and damage to 

property and coastal 

infrastructure 



Wave runup



Climatic sea level fluctuations

Annual seasonal heating and cooling of sea surface 

• highest levels in late autumn, lowest in early spring (+/- 3.5 cm)

Interannual El Nino/La Nina cycles (ENSO) (2-4 yrs) 

• sea levels lower during El Nino (cooler SSTs), higher during La Nina 
(warmer SSTs) (+/- 10 cm)

Interdecadal Pacific Oscillation (20-30 yrs) 

• positive and negative phases, influences ENSO (+/- 5 cm)



Sea Level Rise 

1850 1950 2010



WVD-53

MSL

0.24 m slr

Av MSL trend = 2.1 mm/yr

Wellington annual mean sea level trend



Ranges from -1 to -3 mm/yr for region since at least 2000

relative sea level rise is temporarily double long term average 

Relative sea level changes

Vertical land movement from slow slip earthquake events and 
tectonic subsidence

Wellington 
-1.7 mm/yr



IPCC projections (RCP2.6 and RCP 8.5) in NZ 

context

Major overlap

Tracking on credible 

IPCC scenarios



Impacts of Sea Level Rise

• Increased coastal flooding – high tides & storm surge

• Potentially permanent inundation – esp. estuaries/lagoons, coastal 

wetlands & river deltas

• Increased vulnerability to storm damage

• Impeded river drainage

• Changes in estuary tidal prisms; hydraulics; sedimentation

• Salt water intrusion – rivers; aquifers

• Potential erosion & shoreline change – esp. beaches



Coastal squeeze



Prograding or stable 
shorelines

• May continue to grow or remain stable
• Good options for soft management but needs the community
• Require careful management of development pressures



• Uncertain future…
• Continue to protect at what cost?
• Beach nourishment or managed retreat

Engineered shorelines



Eroding shorelines

• Options limited especially with pre-existing development 
• Unmanaged retreat?



A natural process approach to 
managing coastline and 
stream mouth erosion, 
Waitohu Stream



Waitohu Catchment

54 km2

Kāpiti Coast

Wellington



Waitohu Stream 1948

• Extensive subdivision 
and farm development 
since 1950s with 
associated flooding and 
erosion hazards

• History of mouth cutting 
and interventions such 
as rock groynes and 
stream bank revetments 
back to mid 1960s

A Little History



Mouth Cut Triggers 

54 km2

• Permitted activity 
under operative 
Regional Coastal Plan -
subject to conditions 
incl. cutting triggers

• Landowner pressure 
led to a 3 yr trial of 
different cutting 
triggers in 2006 

• Trial triggers reviewed 
in 2009 to assess their 
effectiveness



Historic Shoreline Analysis



Management Plan

• New trigger points restricted to 
above MHWS

• New landward trigger line to assist 
dune development 

• Implement dune restoration 
programme

• Retain and plant the wetland as a 
flood overflow area

• Aim for 1 cut per annum 
maximum and allow stream to 
meander naturally within 
envelope

• Cut channel on northwest 
alignment 
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Dune 
Restoration

north side

south side



Ephemeral 
lagoon

Wetland 
overflow 
area

Managing for 
hazards and also  
biodiversity gains



Resilience

Reduction

Readiness

Response

Recovery

Key Partners

• Kāpiti Coast District Council

• Porirua City Council

• Wellington City Council

• Hutt City Council

• Upper Hutt City Council

• Greater Wellington Regional Council

• WREMO

• Mana Whenua Iwi

• Infrastructure providers


