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Background notes for media
NIWA has contributed two reports to the Parliamentary Commissioner for the Environment’s report, Preparing New Zealand for Rising Seas, Certainty and Uncertainty.
Report 1 covers the national and regional risk exposure in low-lying coastal areas – including area, population, buildings and infrastructure.
Report 2 covers the effect of sea-level rise on the frequency of extreme sea levels in New Zealand.
Summaries of the reports and the methods used follow.

Report 1: National and regional risk exposure in low-lying coastal areas 

Points to note:
· This report is the first consistent attempt to quantify the risk exposure in low-lying coastal areas.

· It enables comparisons between different regions and urban areas to help prioritise national and regional plans to adapt to more frequent coastal hazard impacts.

· The analysis is a stocktake of what’s at risk within low-lying coastal margins, at 0.25m, 0.5m, 1m, 1.5, 2m, 2.5m and 3m above the average spring-tide level.

· Using these narrow bands in land elevation requires very accurate topographical data which is not currently available for the whole of New Zealand. While this study used substantial areas of high-resolution elevation coverage across coastal areas mainly from LiDAR[footnoteRef:1], a higher-accuracy national coastal land-elevation dataset based on consistent LiDAR observations is a necessity for a complete national inventory [1:  Light Detection And Ranging, which is a laser-based aerial scanning method for measuring elevations] 


· Risk exposure for this study is expressed as counts of normally-resident population, areas of land parcels, and numbers or lengths of built assets (eg buildings, roads and railways, coastal structures, and airports) within various elevation bands up to 3 metres above the average spring-tide level. It also includes replacement costs for buildings based on footprint area and number of storeys.


· This does not necessarily mean that these people and assets will be directly affected but it does mean they are potentially exposed to coastal hazards and ongoing sea-level rise. Lower elevations eg 0 to 1.5 m have the highest exposure.

·  More in-depth regional or local studies are required to demonstrate the likely risk for specific scenarios and timeframes.


Regions and urban areas with highest coastal population

· Of the regions with LiDAR datasets available, two-thirds of people living in 0–1.5 m coastal elevation zones are in Canterbury (~23%), Hawke’s Bay (~19%), Bay of Plenty (~13%) or Auckland (~12%). These four regions account for about 68% of people living in the wider 0–3 m elevation zone in the 2013 Census.

· The main concentration of populations in these low-lying elevation zones are in urban areas or settlements. For example, Christchurch makes up 96–97% of the Canterbury population in the 0–3 m coastal elevation zones, while Dunedin makes up 87–89% of the Otago total.

· In the Wellington region, Lower Hutt has a substantially higher population in the 0–3 m elevation zone (47% of the regional total) than Wellington City (31%), followed by Kāpiti Coast (14%). Likewise in Hawke’s Bay, the population count is dominated by Napier City (~90% of the regional total) compared with a much lower numbers in Hastings.


Regions and urban areas with highest building exposure
· Canterbury and Hawke’s Bay, followed by Waikato, have the most buildings of all types in the 0–1.5 m elevation zone, but the Bay of Plenty and Wellington (including Lower Hutt) join this group with the highest building counts across the wider 0–3 m elevation zone.

· Canterbury, Auckland, Wellington and Hawke’s Bay dominate the regional building replacement cost national totals, with Auckland ($11B), Wellington region ($9.8B) and Canterbury ($9.1B – excluding the Christchurch Red Zone) returning the highest regional building replacement cost totals for the 0–3 m elevation zone.
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Coastal risk exposure by elevation bands
· Based on results for buildings from the incremental elevation bands (0.25, 0.5, 1, 1.5, … 3 m) where LiDAR surveys were available, three different elevation profiles of coastal risk exposure were revealed:
Highest proportion of risk exposure for a region in the lowest-lying elevation bands (below 0.5 m) is in Waikato and Otago.
A rapid increase in risk exposure between 0.5–1 to 1.5–2m elevations (majority of regions).
A steady increase in risk exposure up to the 3m upper-limit elevation assessed e.g., Auckland and especially Gisborne.
Focusing on urban areas, distributions of building numbers across the 0–3m elevation zone for areas with LiDAR datasets available, were compared with the counts for the lower-lying 0–1.5m elevation zone. 
The highest numbers of all types of buildings identified for urban areas nationally are dominated by Christchurch – excluding the Red Zone (45,833 – up from 15,556 for 0–1.5 m elevation band), Napier (25,046 up from 14,207 for 0–1.5 m) and Lower Hutt (10,199 up from 4,635 for 0–1.5 m). These urban areas are followed by Dunedin (5,845 buildings) and Whakatane (5,580 buildings) for the 0–3 m zone.
The highest accumulated replacement costs (NZ$–2011) in urban areas for all buildings identified are dominated by those from Christchurch- excluding the Red Zone ($8.7B – up from $3.2B for 0–1.5 m elevation zone), Central Auckland Zone ($5.9B – up from $0.9B), Napier ($5.1B – up from $2.6B), Wellington ($5.0B – up from $2.2B) and Lower Hutt ($3.5B – up from $1.5B). 
Together, these five urban areas account for $28.3B or nearly 60% of the replacement cost total ($47.6B) across all urban areas where LiDAR data were available.
North Auckland Zone (former North Shore City and Rodney District), Dunedin and Tauranga also accounted for total replacement costs of over $2B each, followed by Nelson at $1.8B.
Regions and urban areas with highest road and rail network exposure
· The total length of all types of road (local, collector, arterial and motorway) is highest in the Waikato for both the 0–1.5 and 0–3 m coastal zones, with just over 800 km and 1,000 km respectively, followed by Canterbury.

· Nationally there are about 192 km of arterial roads within the 0–3 m coastal elevation zone, with the most extensive networks in Waikato, Bay of Plenty and Northland. Expressway or motorway networks in the four major urban areas all contain segments within both the 0–1.5 m and 0–3 m elevation zones. 

· Auckland’s State Highway network occupies the greatest extent of motorway in each of these cumulative elevation zones with 5 km and 18 km respectively (although works are under way to raise the North-western Motorway causeway).

· Nationally, railway-track length triples between 0–1.5 m and 0–3 m elevation zones from 46 km to 154 km. Otago has the most extensive railway track in both elevation zones with 13 km and nearly 33 km respectively. 

· Railway networks associated with major ports in the Bay of Plenty (27 km) and Wellington (24 km) means these regions also contain relatively extensive track networks in the 0–3 m elevation zone.
Summary 
For the more exposed lower-lying 0–1.5 m coastal elevation zone for regions where LiDAR topography was available, the national totals are:
· normally resident population is 133,265 (2013 Census)
· nearly 186,000  land parcels (i.e., legal properties)
· total number of buildings is 68,170 with a replacement cost of $19B in 2011 $NZ
· 382 critical-facility or government buildings
· 2,120 km of road, with nearly 91% designated as local roads
· 46 km of railway lines identified
· More than 1500 jetty or wharf structures
· 5 airports
For the wider 0–3 m coastal elevation zone for regions where LiDAR topography was available, the national totals are:
· normally resident population is 281,902
· nearly 294,000  land parcels (i.e., legal properties)
· total number of buildings is 166,750 with a replacement cost of $52B in 2011 $NZ
· nearly 92% of the coastal risk exposure (using building replacement costs as a measure) is derived from urbanised areas compared with rural areas
· 1,014 critical-facility or government buildings
· over 3,900 km of road, with nearly 91% designated as local roads
· 154 km of railway lines identified
· over 1500 jetty or wharf structures
· 7 or more airports and 25 airstrips or aerodromes









The highest regional counts and a national summary for the two elevation zones are shown below:
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Figure ES-2:	Summary of regions with the highest counts of assets or populations and national totals for coastal risk exposure across regions with LiDAR available (excl. grey-shaded areas) for the 0–1.5 m and 0–3 m elevation zones.
   Notes: Population (all ages) from 2013 Census (normally-resident); regional building counts only include residential-type buildings (from RiskScape) and excl. the Residential Red Zone in Christchurch; roads subdivided into "local" (includes local and feeder roads) and "arterial" (includes arterial and motorways), stars show airports that partially or wholly occupy the elevation zone. Replacement costs from RiskScape based on 2011 NZ$. Critical-facility buildings include those for engineering lifelines and utilities, emergency services, government and education.
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Report 2: The effect of sea-level rise on the frequency of extreme sea levels in New Zealand

This report focuses on the increasing frequency of sea-levels reaching or exceeding high thresholds relative to present-day mean sea level, using some recent historic coastal storm events as examples that people can identify with for each of the four main coastal cities. 
Sites with small tidal range, such as Wellington, are more sensitive to sea-level rise (SLR). They will experience a greater increase in the number of high waters reaching present-day extreme sea levels than sites with large tidal range such as Auckland.
The 0.01 annual exceedance probability (AEP) sea-level elevation is often adopted as a design “extreme sea-level” for coastal-hazard planning in New Zealand, being a high sea level that is exceeded infrequently when high tides and storm surges combine (i.e., a storm tide).
This high storm-tide sea-level elevation is seldom reached in any given year at present-day mean sea level (MSL), however, projected sea-level rise, which lifts the base on which the tides operate, will noticeably increase the frequency of sea-levels reaching or exceeding these storm-tide elevations.
Present-day 0.01 AEP extreme sea-levels, which are expected to be reached or exceeded only once every 100 years (on average) presently, will become an annual affair (on average), at all sites, after only a 0.33 m SLR relative to present-day MSL.
A 0.33 m SLR is expected by 2070 under the projected “business as usual” (IPCC RCP8.5 median) future SLR trajectory, or by 2090 under the low-emissions (RCP2.6 median) trajectory. Therefore, by 2050–2070, depending on location, there will be around one event or more per year that reaches what is presently considered to be an extreme 0.01 AEP sea level, and this will occur for either the fastest or slowest IPCC AR5 median SLR trajectories (with the exception of sites with large tidal range such as Auckland, when this might be delayed until 2090 if SLR proceeds more slowly under a low-emissions scenario). 
Once this annual occurrence threshold is reached, the number of sea levels exceeding the present-day 0.01 AEP elevation will increase rapidly in time as sea level continues to rise to between 0.5 and 1 m or more in the next 100 years.
Aside from “extreme sea levels”, so-called “lesser extremes”, or “nuisance flooding” events that occur about once per year at present-day MSL will occur about 10-times per year by about 2045, and will increase rapidly in frequency over time thereafter. 
Future SLR will also increase the depth of large storm tides (extreme sea levels). Inundation during future infrequent extreme sea level events will be deeper and will reach further inland than at present.
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