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Topics 

• IPCC Overview 

• Effects on Oceans 

• Effects on Hazards (Primary Focus of Presentation) 

• Flooding 

• Coastal Hazards 

• Management  

 



IPCC Overview 

 



IPCC Working Group I: Key findings 

• There is a consistent message, with similar projections to 
the previous two IPCC assessments  

• Uncertainty in projections for a particular RCP is now 
explicitly provided as 5% and 95% confidence levels – 
main uncertainty for users is which RCP to adopt (down to 
global choices) 

• It is extremely likely that human influence has been the 
dominant (>50%) cause of the observed warming since the 
mid-20th century.  

• Overall, frequency of storms may not increase, but more 
intense storms/rainfall are likely to occur 

• Cumulative emissions of CO2 largely determine global 
mean surface ∆T and SLR by late this century & beyond. 
Most aspects of climate change will persist for many 
centuries even if emissions of CO2 are eventually halted 

Source: in Bell 2014 



Regional Atlas (WGI) – Australia/NZ 

RCP 4.5 (25% CI) RCP 4.5 (median) RCP 4.5 (75% CI) 

• NZ has warmed by about 

0.9ºC since 1900 

• NZ’s temperature is 

expected to rise: 

• a further ~0.8-1.2ºC in a 

“rapidly de-carbonising 

world” 

• a further ~3.5-4ºC in a 

high-carbon BAU world 

   [above 1986-2005 mean] 



Representative Concentration Pathways (RCPs) 

 The new scenarios used for the AR5 
(about choices for the global village) 

~SRES  

range 

Source: Moss et al., Nature, Feb 2010 in Bell 2014 

RCPs also specify emissions of other 

greenhouse gases, aerosols 

RCP8.5: High no-effective 

mitigation scenario (BAU) 

RCP6.0, RCP4.5: Medium 

stabilization scenarios 

RCP2.6: Mitigation 

scenario - very low forcing 







Oceans 

 





 



Oceans -  Key points 

• Recent NIWA research in the Firth of Thames has 

shown that it is acidified  

• It is most likely that in this case the major driver is 

runoff of organic matter and inorganic nitrogen 

(DIN) from land (Source: John Zeldis, NIWA)  

• Climate Change projected to exacerbate 

Acidification  
• Both from increased CO2 and potentially increased Runoff 

from catchments.  

• Manage Run-off at local/regional  scale 

 



Hazards 

• Rainfall event Northwest Coromandel 

• Coastal Inundation 

• Management 



Means and extremes (climate change) 

For NZ, mean 

changes for T, 

precip 

may be quite 

tolerable or adapted 

to, but ….. 

the extremes 

(hazards) either end 

will be the challenge 

 

Source: WGI, Chap 1, AR5 (IPCC) in Bell 2014 



Ongohi Stream 

• High Rainfall event June 

2014 

• Estimated 100+ Year 

Return Period rainfall 

event localised in 

several catchments. 

• Nearest Rain gauge (30 

km south) < 2-5 year 

rainfall event 

• ‘Typical’ Coromandel 

Catchment 

• Dodged a bullet, very 

little development 
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Coastal Inundation 

• Inundation along the coast and within estuaries caused by: 

• Astronomical Tides (varies along coast) 

• Climate (sea temperature changes >> sea level +/- 0.25) 

• Storm Surge – wind set up and Barometric pressure (1 HPa = 1 cm) 

• Generally less than 1.0 m 

• Storm Tide = Astronomical Tides + Storm Surge 

• Wave effects 

• Wave Set up (‘static’ water level along the coast – varies)  

• Wave Run up (‘Swash’ of wave up the beach/coast – varies) 

• Effects of Climate Change 

• Sea level rise 

• Increased frequency and Intensity of storm and wave events 

 



Sea Level Rise 

• The MfE (2008 IPCC 4) guidance still valid and 

applicable.  

• WRC RPS states at least 0.8 m (MfE guidance) 

• NIWA advocating 1.0 m SLR to 2115 - in line with MfE 

guidance 

• Differentiation between Existing and Green Fields 

• Green Fields - NIWA advocating to use 1.5 m - 2.0 m 
• AC Unitary Plan – 2.0 m forth Green fields 

• Not tested, no Central Govt guidance 

• MfE SLR guidance update Feb 2015 

 



 

Source: NIWA 2013 



King Tides  

February 2, 2014 

Pauanui Waterways 

Whitianga - Buffalo Beach ‘Mother Browns Creek’ 

Gangways underwater 

•Perigean Spring Tide 

        = Moon closest to earth 

• Occurred with ‘average’ air 
pressure 

•Lower pressure = greater 
water level 

 

 

A ‘normal’ tide in 100 years 
time predicted to be 
between ~ 0.5 m to 0.8 m 
HIGHER than the king tide 
water levels shown in 
these pics.  



Tairua - Paku Boat Ramp 

Tairua – Fishing Club,  tide coming up through storm water 

drains 

Public road 



Tairua 
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Whangapoa Aug 2014 



• 2 m SLR threshold for 

 Greenfield development  

• Auckland Proposed UP 

• In line with NZCP policy 

• MfE Guidance 

 



Hazard Management Issues for 
Land Development. 
 
• Uncertainty 

• Historical data, methodology, Time frames, perceptions of 

Risk 

• Guidance 
• Statutory and non statutory, planning for uncertainty, are the 

right decisions being made? 

• Land use 
• Existing Vs Greenfields 

• Engagement 
• Bottom up approach, Citizen Science, takes time - but worth it! 



Existing development 

• Managing (coastal) hazards/risk in existing 

development areas is not easy 

• There is no silver bullet 

• However, one thing is guaranteed: 

 Owners of property in hazard areas  

will be significantly affected, due to: 
 Physical loss of property 

Financially 

(Regulatory restrictions/insurance/$$ for mitigation) 

Uncertainty 

Guidance 

Land use 

Engagement 

 

 



New development 

• Main issue is of permanence. 
• Once freehold title is issued is VERY hard to remove 

• Public perception is that if ‘council’ allowed development we 

are ‘safe’. 

• Two options: 

Don’t allow new development in hazard 

prone areas. 

 

Don’t use freehold title land ownership. 

 

Uncertainty 

Guidance 

Land use 

Engagement 

 

 



Planning options (Mick Strack School of Surveying UoO) 

• Prediction of time scale and extent is imprecise 
• adaptive management allows for progressive decision-

making based on actual events 

• Buy and lease back 
• central or local government purchase of vulnerable land, 

then leased back for fixed term 

• land can still be occupied until the threat is realised 

• Rolling easements 
• ambulatory easements for public access (like marginal 

reserves) 

• will also preserve the open character of coastal land 

• give owner ample notice to withdraw when land is lost 



Planning options (Mick Strack School of Surveying UoO) 

• Coastal reserves 
• esplanade reserves are only established when land is 

subdivided. 

• they should be designated or established whenever possible 

• Development setbacks 
• no land use change should be consented without reference 

to an established setback line 

• Tenure restrictions 
• no new coastal titles should be fee simple (which implies 

certain freedoms) 

• all new titles could be renewable leases fixed by limited 

duration or a specified event (erosion) 

 



Summary 
 
• More certainty about Climate Change  

• Not if, but when significant effects will occur 

• Some uncertainty in timing 

• Global issue, but local/regional/national, 

engagement, management and guidance is key. 


