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Overview
Å Introduction to climate change

Å Climate change scenarios for NZ

Å What can we do to adapt?

Å Case study examples



From IPCC 2007:  WG1-AR4

Most of the observed increase in global average temperatures since 
the mid-20th century is very likely (>90% probability) due to the 
observed increase in anthropogenic greenhouse gas concentrations



From IPCC 2001:  TAR Synthesis report



Mitigation vs. Adaptation



How will NZ be affected?



Regional Climate 
Impacts

Available from: http://www.mfe.govt.nz/issues/climate/resources/impact-map/

http://www.mfe.govt.nz/issues/climate/resources/impact


Possible change in average annual temperature
50 years 100 years



Possible change in average annual rainfall
50 years 100 years



Sea level rise advice for planning for 2090s:

Å A minimum sea-level rise of 0.5 m relative to the 
1980ï1999 average

Å Assessment of the sensitivity of 0.8 m relative to 
the 1980ï1999 average

Å Beyond 2100 plan for 10 mm/year beyond 2100

Å Sea level also influenced by seasonal, El Niño-
Southern Oscillation and IPO cycles 

Å NB: MfE sea level rise guidance is being updated



Extremes



Summary of possible changes
Å The climate of the 21st century is virtually certain 

to be warmer

Å Floods, landslides, droughts and storm surges 
more frequent and intense (very likely, high confidence)

Å Snow and frost less frequent (likely, high confidence)

Å Eastern NZ less soil moisture (likely, medium confidence)

Å Western NZ more rain (likely, medium confidence)



Impacts



Risks to major infrastructure are likely to increase

Å Issues for stormwater infrastructure:

ï More severe heavy rain events

ï Events occur more frequently

Å By 2030, design criteria for extreme 
events are very likely to be exceeded 
more frequently

NB:  Diagram represents simplified idealised situation 
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Risks to major infrastructure are likely to increase

Å Risks include

ï Larger total volume in flow events 

ï Increased instances of debris blocking systems 

ï Failure of floodplain protection and urban 
drainage/sewerage



What can we do to adapt?



Opportunities for stormwater adaptation

Å Adaptation costs can be minimised if effects of climate 
change are considered when:

ï Infrastructure is being designed

ï Building permits are processed

ï Stormwater infrastructure is upgraded

ï District Plans are developed or come up for review

Å Try to identify win-win, flexible, no-regret and low-regret 
options



Statutory requirements
Resource Management Act:

Å Section 7 

ï ñéall persons é shall have particular regard to é the 
effects of climate changeéò

Å Section 106 

ï allows consent authority to refuse permission if certain 
natural hazards are present or could be made worse

Å Section 3 

ï Defines ñeffectò



Other relevant legislation
Local Government Act (2002)
Å Aims to ensure the sustainable development of communities, e.g. through long-term 

community planning

Å Some regional and district plans include provisions for climate change effects

Civil Defence and Emergency Management Act (2002)
Å Provides a forward-looking approach for preventing or limiting emergencies, including 

natural disasters that may result from climate change (e.g. storms, floods)

Soil Conservation and Rivers Control Act (1941)
Å Objectives include the control of rivers, prevention of damage by floods, the control of 

erosion, and the promotion of soil conservation

Land Drainage Act (1908)



Government role is to support adaptation
Å The Govt. initiated a work programme on adaptation
Å Progress to date includes:  

ï Technical Reports
ï Guidance Materials (Red Book)
ï Workshops
ï Engagement with stakeholders

Å Build on and enhance the existing programme. 
Å We need to influence the adaptation practitioners 

ï Engineers, planners, insurers, local govt etc
ï Updating the Quality Planning (QP) guidance (www.qp.org.nz/)
ï Project to identify climate change adaptation methods

See http://www.mfe.govt.nz/issues/climate/adaptation/index.html

Being 
updated!

http://www.mfe.govt.nz/issues/climate/adaptation/index.html


Case study example:  
Tauranga City Council



Case Study: Tauranga City Council 
prepares for more intense rainfall



Expected climate change impacts 
on the Bay of Plenty
Å Decrease in overall precipitation 
Å Increase in the intensity of extreme 

rainfall events, and subsequent flooding



Tauranga City Council response
Å Determined changes in rainfall in the region

Å Considering the expected climate change impacts in 
designing all new and upgraded stormwater 
infrastructure

Å Some major stormwater upgrades have been 
completed, taking into account climate change risks.



Tauranga City Council response


