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1. INTRODUCTION 

 
1.1 My full name is Mark Christopher Ivamy.  I hold the position of Senior 

Coastal Scientist at Tonkin & Taylor Ltd.  I have been in this position since 

October 2006. 

 

1.2 I hold a Bachelor of Science (Earth Science) from the University of Waikato 

and a Master of Science (Geography) with First Class Honours from the 

University of Auckland. I also hold a Post Graduate Certificate in Advanced 

GIS (Geographic Information Systems) from the University of Waikato.  I 

am a member of the New Zealand Coastal Society and hold the position of 

Bay of Plenty Regional Coordinator on the Committee. 

 
1.3 I have been engaged by the Christchurch City Council (Council) to give 

evidence in relation to sea level rise. 

 

1.4 I have been providing the Council with my expertise in relation to sea level 

rise since 2013.  I have completed two reports for the Council outlining the 

effects of sea level rise on coastal erosion and inundation (T&T, 20131 and 

T&T, 20152).  I have previously provided technical advice to numerous 

local and regional authorities throughout New Zealand with respect to 

projected sea level rise and its potential effects on coastal erosion and 

inundation.  

 

1.5 I confirm that I have read the Code of Conduct for Expert Witnesses 

contained in the Environment Court Practice Note 2014 and that I agree to 

comply with it. I confirm that I have considered all the material facts that I 

am aware of that might alter or detract from the opinions that I express, 

and that this evidence is within my area of expertise, except where I state 

that I am relying on the evidence of another person.   

 

 

 

                                                   
1
Tonkin & Taylor (2013) Effects of Sea Level Rise for Christchurch City.  Technical Report prepared for Christchurch City 

Council. 
2
 Tonkin & Taylor (2015) Coastal Hazard Assessment. Technical Report prepared for Christchurch City Council. 
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1.6 The key documents I have used, or referred to, in forming my view while 

preparing this brief of evidence are: 

 

(a) Ministry for the Environment (MfE) (2008) Coastal Hazards and 

Climate Change. A Guidance Manual for Local Government in 

New Zealand. 2nd Edition. Revised by Ramsay, D. and Bell, R. 

(NIWA). MfE Publication ME892;  

(b) New Zealand Coastal Policy Statement (NZCPS) (2010); 

(c) Royal Society of New Zealand (2010). Sea Level Rise: Emerging 

Issues. Emerging Issues paper produced by Royal Society of New 

Zealand, September 2010;  

(d) Hannah, J., and Bell, R. G. (2012). Regional sea level trends in 

New Zealand.  Journal of Geophysical Research 117; and 

(e) International Panel on Climate Change (IPCC) (2014). IPCC 5th 

Assessment Report "Climate Change 2014: Synthesis Report". 

DRAFT report by Intergovernmental Panel on Climate Change. 

 

2. SCOPE 

 

2.1 The specific parts of the Natural Hazards Proposal that my evidence 

relates to are sea level rise projections to 2115.  My evidence: 

 

(a) explains relevant climate change reports, research and 

recommendations;  

 

(b) explains the approach taken by the Council to sea level rise in the 

pRDP; and 

 

(c) addresses the specific relief sought by various submitters on 

provisions relating to sea level rise.   

 

3. EXECUTIVE SUMMARY  

 

3.1 The historical rate of sea level rise around New Zealand (including Banks 

Peninsula and Christchurch) is similar to the global average rates of sea 

level rise over the twentieth century. 
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3.2 Extrapolating the IPCC (2014) RCP8.5 scenario to 2115 results in a mid-

range sea level rise projection of 1.0 m relative to a 2015 baseline sea 

level.  The RCP8.5 scenario assumes that emissions will continue to rise in 

the 21st century under "business as usual".  I consider that adopting the 

"business as usual" scenario is prudent until evidence of emission 

stabilising justifies use of a lower projection scenario.  The approach of 

adopting the "business as usual” scenario is in accordance with policy 3 of 

the NZCPS (2010), which recommends adopting a precautionary approach 

when assessing the effects of climate change. 

 

3.3 A sea level rise projection of 1.0 m to 2115 is, in my opinion, a mid-range 

projection in accordance with the latest national (MfE, 2008) and 

international (IPCC, 2014) guidance documents.  I consider that this 

projection is suitable for identifying land susceptible to both coastal 

hazards and flood hazards with tidal influences. 

 

4. OUTCOMES OF CAUCUSING  

 

4.1 I was involved in the expert witness caucusing for the “flooding” group, 

which included the following expert witnesses: 

 

(a) Graham Harington; 

(b) Iris Brookland; 

(c) Greg Whyte; 

(d) Marton Sinclair; and 

(e) Eoghan O’Neill. 

 

4.2 The “flooding” group prepared and signed a joint witness statement.  We 

made one recommendation in regard to the matter of sea level rise: 

 

"1.0 m projection for sea level rise to 2115 adopted by Council is 

considered to be a mid-range projection value suitable for natural 

hazard planning." 
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5. SEA LEVEL RISE AND PLANNING TIMEFRAMES 

 

5.1 Policy 24 of the NZCPS requires the effects of sea level rise to be 

assessed by taking in to account national guidance and the best available 

information on the likely effects of climate change.  The Ministry for the 

Environment (MfE, 2008) document referenced in paragraph 1.6 above is 

the current national guidance document for assessing sea level rise.   

 

5.2 The International Panel on Climate Change (IPCC) is the leading 

international body for the assessment of climate change.  The IPCC was 

established by the United Nations Environment Programme and the World 

Meteorological Organisation in 1988 to provide a clear scientific view on 

the current state of knowledge on climate change and its potential 

environmental impacts.   

 

5.3 The IPCC released the Fifth Assessment Report (AR5) in 2014 which 

consists of three working group reports and a synthesis report.  The 

synthesis report summarises and integrates the findings of the three 

working group reports.  The IPCC synthesis report (IPCC, 2014) 

referenced in paragraph 1.6 above is the best available information for 

assessing sea level rise.   

 

5.4 The main assumption made in developing my opinion is that the future sea 

level rise around the coastline of the jurisdictional boundaries of the 

Council will be equal to the projected global average.  Global sea levels 

have risen over the twentieth century with a global average rise of 1.8 ±0.3 

mm/year estimated between 1950 and 2000 (IPCC, 2014).  Sea level 

recorded at Lyttelton Port increased at a rate of 1.9 ±0.1 mm/year between 

1925 and 2010 (Hannah & Bell, 2012).  Therefore, it is reasonable to infer 

that global projections of sea level rise for the twenty-first century can be 

applied to obtain future projections of sea level rise around the coastline of 

the Christchurch District. 

 

5.5 The MfE (2008) guidance manual provides two sea level rise projections 

for consideration when appraising the consequences of coastal hazards:   
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(a) a minimum base level of 0.5 m by 2090 relative to the 1990 

baseline sea level; and 

 

(b) consider at the very least a 0.8 m rise by 2090 relative to the 1990 

baseline sea level. Note this is not an upper limit. 

 

5.6 Policies 24 and 25 of the NZCPS require consideration of the effects of 

climate change over at least the next 100 years.  Therefore, the Council in 

its Natural Hazards Proposal, has taken a 100 year timeframe from 2015 to 

2115.   

 

5.7 The Council commissioned Tonkin & Taylor Ltd to assess the impacts of 

sea level rise over a 100 year timeframe to 2115 (T&T, 2013).  The Tonkin 

& Taylor Ltd (2013) assessment recommended considering the sea level 

projection set out in paragraph 5.5(b) above.  This sea level rise projection 

was extrapolated forward to a 1.0 m rise by 2115 relative to the 2015 

baseline sea level.  The extrapolated projection of an additional 0.2 m (i.e. 

0.8 m to 1.0 m) of sea level rise from 2090 to 2115 is based on: 

 

(a) an allowance of 0.01 m / year beyond 2100 as recommended by 

MfE (2008) (i.e. 0.01 m x 15 years = 0.15 m); and 

 

(b) an allowance of 0.0019 m / year for the baseline sea level rise 

from 1990 to 2015, based on the historic rate of sea level rise as 

assessed by Hannah and Bell (2012) (i.e. 0.0019 x 25 years = 

0.05 m). 

 

5.8 The IPCC released the AR5 report (IPCC, 2014) after the completion of the 

Tonkin & Taylor (2013) assessment.  The IPCC AR5 report was reviewed 

to confirm the projection of 1.0 m sea level rise by 2115 adopted by 

Council is consistent with the best available information presented in the 

AR5 report.   

 

5.9 The IPCC AR5 report shows projected global sea level rise values by 2100 

to range from 0.27 m, which is slightly above the current rate of rise, to 

1.0 m depending on the emission scenario adopted.  I consider adopting 

the "business as usual" scenario (Representative Concentration Pathways 
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- RPC8.5) is prudent until evidence of emission stabilising, justifies use of a 

lower projection scenario.  The RCP8.5 scenario assumes emissions 

continue to rise in the 21st century under "business as usual”.  The 

approach of adopting the "business as usual” scenario is in my view in 

accordance with policy 3 of the NZCPS (2010), which recommends 

adopting a precautionary approach when assessing the effects of climate 

change.  

 

5.10 Extrapolating the RCP8.5 scenario from 2100 to 2115 results in a sea level 

range of 0.62 to 1.27 m by 2115 with a mid-range projection of 0.95 m.  

This is relative to the 1990 baseline sea level used by the IPCC.  I explain 

the relevance of this further below.  The extrapolation was based on 

extending a curve through the upper, mid-range and upper projections. 

 

5.11 The IPCC RPC8.5 mid-range sea level rise projection of 0.95 m to 2115 

relative to the 1990 baseline sea level used by the IPCC equates to 1.0 m 

relative to the 2015 baseline sea level.  This is because the 25 year 

difference in sea level rise between 1990 (used by the IPCC) and 2015 is 

0.05m, using an annual rate of sea level rise of 0.0019 m / year (i.e. 25 

years x 0.0019 m = 0.05 m. 

 

5.12 In summary, I consider that a sea level rise projection of 1.0 m to 2115  

adopted by Council is a suitable mid-range projection based on the latest 

national (MfE, 2008) and international (IPCC, 2014) guidance documents.  

Therefore, I consider the 1.0 m sea level rise projection to 2115 is 

appropriate for identifying land susceptible to both coastal hazards and 

flood hazards with tidal influences. 

 

6. CONSIDERATION OF SPECIFIC SUBMISSIONS 

 

6.1 I have assessed the specific relief sought by submitters and further 

submitters, insofar as it relates to my area of expertise.   
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6.2 The CERA submission reference 495 and 495 states the 1.0 m sea level 

rise projection adopted by Council is a “high end” projection and is too 

conservative.  I disagree with this submission because 1.0 m of sea level 

rise by 2115 is a mid-range projection as set out above. 

 

 

 

Mark Christopher Ivamy 

13 February 2015 


