
 
 

© Copyright:  Apart from any fair dealing for the purpose of study, research, criticism, or review, as permitted under the Copyright Act, this publication must 
not be reproduced in whole or in part without the written permission of the Copyright Holder, who, unless other authorship is cited in the text or 
acknowledgements, is the commissioner of the report. 

 
 
 
 
 

Effects Of Climate Change On The Nelson-

Tasman Region 

 
Cawthron Report 1699 

 

 

Eric Goodwin 

 

Prepared for 

 
www.solarcity.co.nz 

Cawthron Institute 
98 Halifax Street East, Private Bag 2, 

Nelson, New Zealand. 
Ph. +64 3 548 2319, 
Fax. + 64 3 546 9464 
www.cawthron.org.nz 

 

  Reviewed by: 

Dr M Packer 

Approved for release by: 

Jim Sinner 

Recommended citation: 
 
Goodwin EO 2009.  Effects of Climate Change on the Nelson-Tasman Region. Prepared for SolarCity. Cawthron Report No. 
1699.  13pp  





 

 
 

 
Cawthron Report No. 1699 1 
December 2009  

EXECUTIVE SUMMARY 

Climate changes expected over the next century will have significant implications for our 

coastal towns and infrastructure, will degrade or destroy natural habitats and valued 

ecosystems, and will impact on industries that generate GDP of about $1 billion for the region.  

Impacts arise through direct loss of land, habitat and assets; changes in growing conditions and 

site suitability; and shifts in species distribution, including crops and desirable species and 

pests, diseases and undesirable species. 

 

Unless there are significant reductions in global emissions by 2020, specific effects are likely 

to include: 

 

• If sea level rises 1.9 m in accordance with some forecasts, large parts of central 

Nelson and The Wood would be inundated, Nelson airport is at risk, and significant 

parts of Tahunanui would be underwater.  Motueka would be severely affected. 

 

• Significant parts of Farewell Spit, the Boulder Bank, and the Waimea Estuary would 

be submerged, impacting important ecosystems and iconic landscapes. 

 

• Ratepayers will bear the costs to protect or relocate Nelson community assets that 

are vulnerable to flooding. 

 

• The Maitai River currently overflows its banks during the highest tides and any 

increase, even before the full 1.9 m is realised, will exacerbate this phenomenon.   

 

• Current winter temperatures mean the region is largely untroubled by pests such as 

mosquitoes, blowflies, termites, jellyfish, and wasps, but with climate change it will 

become easier for pests such as these to invade the Nelson-Tasman region. 

 

• Crop diseases such as fungi and viruses may penetrate into the region where 

currently they are excluded by lower temperatures.  For instance Botrytis, a mould 

that causes disease of grape vines, is more prevalent in warm, damp conditions. 

 

• Despite an expected increase in rainfall, intervening drought conditions are also 

expected to become worse.  Drought represents a stress to many crops, and dried 

ground also has reduced capability to absorb water, leading to increased flooding 

when rain does arrive, and increased erosion.  

 

• Activities enjoyed by tourists, such as walking, fishing, sailing, seakayaking, and 

skiing, are all vulnerable to the effects of climate change, both in terms of lost 

opportunity and reduction in the quality of the experience as coastal environments 

are degraded and the frequency of storm events increases.   
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1. INTRODUCTION 

The changes in climate expected for the Nelson region over the next century include a rise in 

temperature, an increase in annual rainfall and increased frequency and severity of extreme 

weather events.  These changes from the climate patterns to which we have grown 

accustomed, and to which the region’s ecological communities and agriculture are adapted, 

have implications for species distribution as well as our regional economy, comfort and 

standard of living. 

 

Key to our local economy are: horticulture, agriculture, seafood, forestry and tourism (EDA 

2009).  The region’s climate is of key relevance to each of these, and the expected climatic 

changes will have follow-on effects on these economic drivers.  This report looks at the 

implications of the expected climate changes on the economic drivers of the region, as well as 

more everyday consequences. 

 

This report gives an indication of the effects expected in selected key industries.  This is not a 

comprehensive assessment.  Not all of the industries in our region have been considered, and 

within those that have been considered, there will be effects that have not been addressed.  

While there may be some beneficial effects of climate change, this report primarily highlights 

the likely adverse effects. 

 

2. EXPECTED CHANGES TO CLIMATE 

Changes in the climate will be dependent on the global response to the challenge of reducing 

emissions and can not be predicted accurately, but ongoing research and refinement of best 

estimates are converging on agreed ranges for effects.  Effects on temperature, rainfall and 

wind will vary from region to region: equatorial zones expect different shifts than tropical and 

subtropical zones, and local geographic features will cause variations around large-scale 

patterns.  New Zealand spans tropical and subtropical latitudes and therefore even within the 

country a range of effects is expected. 

 

The likely effects outlined in this report are based on a “business as usual” scenario of only 

limited action to reduce growth in emissions, 

 

Climatic changes will comprise shifts in average conditions as well as changes in distribution 

and extremes (Christensen et al. 2007).  Rainfall will be more concentrated into intense 

periods, increasing both flooding and drought, while wind will be more concentrated into 

significant storms and cyclones (MFE 2008a).  Observations show that the global incidence of 

frosty nights has decreased, while heat waves have increased in frequency, and hurricanes have 

increased in intensity (IPCC 2007).  These trends are expected to continue, with the apparent 

paradoxical effect that a region may expect more drought conditions as well as more flooding, 

as the clustering of weather leads to more variability, and more extreme weather conditions. 
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Scientists predict an increase in global average temperature of between 1.1 °C and 6.4 °C over 

the next century (Bernstein et al. 2007), and a consequent increase in the energy of weather 

systems and events.  That means more localised extreme weather events such as hurricanes, 

flooding, and droughts, and some worldwide effects.  The temperature increase is expected to 

lead to a rise in sea level due to the melting of land-based ice masses, especially those on 

Greenland and the West Antarctic Ice Sheet.  Thus even northern hemisphere conditions have 

implications for our region, and Victoria University professor Dr Tim Naish says we should 

plan for a sea level rise of 1.9 m, more or less, globally.  This forecast is based on the predicted 

effects of the IPCC’s A1F1 emissions scenario, which assumes “rapid and successful 

economic development”, a 2050 population of nine billion with “high GDP, high energy 

demand” and that is “fossil fuel and technologies intensive” (Nakicenovic et al. 2000).  This is 

a worst-case scenario for climate change and sea-level rise.   

 

Making predictions 100 years out from now is more difficult at a local scale than it is at the 

global scale, but current estimates for the expected changes in the Nelson regional climate are 

a rise in temperature of about 2.5 °C (Christensen et al. 2007) assuming the A1B emissions 

scenario (rapid economic growth with energy delivered from a spread of sources (Nakicenovic 

et al. 2000)), accompanied by increased rainfall of about 10% (MFE 2008b). 

 

2.1. Local effects of changes to climate  

2.1.1. Sea level rise of 1.9 m 

The Nelson/Marlborough region has nearly 1000 km of coastline, including about 20,000 

hectares of wetland below 3 m altitude (Cromarty & Scott 1996).  These wetlands are breeding 

and foraging grounds for numerous seabird species and offer important ecological services 

linked to the wider ecosystems; their conservation is a recognised priority (Ramsar 1971).  

Much of this wetland area will be lost or significantly altered as sea levels rise.  While slightly 

higher-lying land would have the potential to replace lost wetlands, a “managed retreat” is 

unlikely to eventuate as landowners will strive to defend economically productive land by 

building dams and stop-banks where feasible.  Figure 3 below shows low-lying areas, many of 

which are recognisable as important wetlands. 

 

Nelson city already has road signs warning car drivers about surface flooding in the streets, as 

spring tides rise through the storm water system and pour out from drain grates 

(http://www.stuff.co.nz/nelson-mail/news/1398674).  The gently rolling relief of central 

Nelson includes sites above the reach of the more extreme predictions for sea-level rise, but 

the flooding will become much worse than the flooding that presently occurs. 

 

The Maitai River currently overflows its banks during the highest tides and any increase, even 

before the full 1.9 m is realised, will exacerbate this phenomenon.  One of the roads into the 

suburb of Monaco near the Nelson airport is already cut off during high tides.  Specific 

changes to the accretion/erosion behaviour of the dunes at Tahunanui beach can not be 

predicted, nor can those to the Waimea estuary behind it, or other coastal sites.  While a rise in 

sea level could be expected to overtop the existing dunes, an accompanying increase in coastal 
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and mountainous erosion may provide the additional sediment that would allow dunes and 

accretional beach to build up and remain above the sea level.  Low-lying land behind the beach 

and dunes may be more at risk. 

 

Figure 1 and Figure 2 illustrate the extent of Nelson and Tahunanui directly vulnerable to the 

forecast 1.9 m sea level rise.  In these figures, areas shaded red lie within 1 m of the current 

high tide level, while yellow areas lie between 1 m and 1.9 m above current high tide.  Large 

parts of central Nelson and The Wood become inundated, Nelson airport is at risk, and 

significant parts of Tahunanui would be underwater.  Beyond these areas further land will be 

put at risk during king tides and from storm surge.   

 

Residents of higher-lying properties are not out of harm’s way as they might think: three out of 

four of the cities supermarkets are flooded; the council building, library, ports, farms, access 

roads and arterial routes all become flooded.  The cost to protect or relocate these municipal 

and community assets will pass on to ratepayers, regardless of their elevation above sea level.  

Nelsonians whose houses are spared may yet be affected by way of their places of 

employment.  Coastal businesses that can not meet the costs of relocation may close, putting 

jobs at risk. 
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Figure 1.  Looking south into Nelson, red areas are vulnerable to a rise in sea level of 1 m, yellow areas are 

vulnerable to 1.9 m. 
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Figure 2.  Looking northeast past Monaco and the airport, red areas are vulnerable to a sea level rise of 

1 m, and yellow areas are vulnerable to a sea level rise of 1.9 m. 
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2.1.2. Temperature rise of 2.5 °C 

It cannot be denied that the prospect of warmer summers and fewer frosty mornings is an 

attractive one intuitively, but the negative consequences should be considered.  Mosquitoes, 

blowflies, ants, termites, jellyfish, wasps, other pests and some diseases are limited in their 

distribution by temperature.  Our current winter temperature minima mean we are largely 

untroubled by many of the pests experienced in warmer areas, but with climate change it will 

become easier for pests such as these to invade the Nelson-Tasman region.  Termites are 

estimated to cost Australian homeowners a total of AUS$910 million per year (Caulfield & 

Daly 2006), and the arrival of these species would be devastating to the Nelson housing stock 

because of the nature of their construction.  Other pest species cause nuisance to locals, or 

through their effects on crops lead to economic losses. 

 

2.1.3. Increase in rainfall of 10% 

The region could probably tolerate an increase in annual rainfall of 10%.  It will do little 

however to ease the occasional water shortages we currently experience, as the rainfall is likely 

to also become more concentrated into periods of very heavy precipitation (IPCC 2007), 

separated by stretches of little rainfall.  This pattern can be expected to contribute to worse 

flooding, increased erosion, landslips and damage to property, until the region has stabilised to 

this new regime. 

 

2.1.4. Increase in drought periods 

Despite the expected increase in rainfall, intervening drought conditions are also expected to 

become worse.  Drought represents a stress to many crops, and dried ground also has reduced 

capability to absorb water, leading to increased flooding when rain does arrive, and increased 

erosion.  Loss of topsoil further reduces the productivity that is already decreased by drought. 

 

2.1.5. Increase in extreme wind events 

In July 2008 severe easterly gales caused damage that cost the Nelson City Council nearly 

$2 million (Marshall 2009) and the Tasman District Council another $2 million (Kempthorne 

2008).  As the frequency and intensity of such events increase, councils can expect such costs 

to rise, until assets vulnerable to the new wind climate have been either destroyed or 

reinforced. 

 

3. EFFECTS ON OUR INDUSTRIES AND ECONOMY 

3.1. Forestry and horticulture 

Horticulture and forestry are Nelson’s two highest-earning industries.  5600 ha of horticulture 

and 108 700 ha of forestry generate regional GDP of $325 million and $306 million 

respectively in the 2006 year (Cook 2007).  The issues arising from the predicted changes to 

the region’s climate are similar for these two sectors.  Some productive land may be lost to 
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rising sea levels, particularly around Motueka, Appleby Plains and coastal Marlborough, as 

shown in Figure 3.  Its protection by stopbanks or dams would incur considerable expense.   

 

Areas not vulnerable to rising sea level will nevertheless be affected by the increase in 

temperature, increase and concentration of rainfall and increased wind.  Crops that currently 

grow here are suited to the current climate, and a change in climate may require farmers to 

change the crops they grow.  This will imply direct costs and loss of earnings as they become 

accustomed to the new crops.  Few crops are unaffected by drought, which is likely to reduce 

the economic yield from the region. 

 

Drier periods interrupted with heavier rainfall may bring increased erosion to hillsides 

following harvesting of forest or crops, leading to reduced soil productivity. 

 

The combination of increased wind, temperature and occurrence of drought periods increases 

risk of forest fire, which currently destroys 83 ha in our region per year (Doherty et al. 2008), 

an implied loss of GDP of $233 000, plus the expenses of battling the fires. 

 

The warming anticipated represents a southward shift of climate: areas north of our region 

already experience the range of conditions anticipated for Nelson’s future.  The shift in 

climatic patterns may bring with it pest species currently associated with areas further north, or 

mean that currently benign species such as the Monterey pine aphid realise their pest potential, 

as seen further north (Popay 2009).  The distribution of weed species may also change, 

bringing new control issues to our area, and crop diseases such as fungi and viruses may 

penetrate into the region where currently they are excluded by lower temperatures.  For 

instance Botrytis, a mould that causes disease of grape vines, is more prevalent in warm, damp 

conditions (Wassilieff 2009). 
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Figure 3.  This view of the top of the South Island looks east, showing potential loss of land in red. 

 

3.2. Fishing and aquaculture 

Seafood is the Nelson region’s third highest export earner (Cook 2007), bringing in 

$268 million in the 2006 year.  The Nelson port serves the wild-catch fishery, while the 

Marlborough Sounds host a nationally significant aquaculture industry, and Tasman and 

Golden Bays host further aquaculture farms as well as serving smaller wild-catch fishing.  The 

terrestrial infrastructure associated with this industry includes wharves, processing plants, 

warehouses and hatcheries, and is largely located on low-lying coastal land.  A rise in the sea 

level would threaten this infrastructure and require its relocation or protection at considerable 

expense. 

 

Fishing and aquaculture are well represented in the region both because of geographic 

properties (such as the sheltered sounds, shallow bays and proximity to oceanic rises and 

seamounts), and because of conditions such as water temperature and quality.  While 

geographic properties are unlikely to be significantly affected by climate change in the next 
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century, oceanic conditions may well shift, to the detriment of currently important species.  

Warmer temperatures could displace some species further south, which could mean we lose 

some desirable species as well as gaining undesirable ones.  Salmon are sensitive to warm 

water temperatures, with death occurring at temperatures as low as 12 °C in the spawning 

stage of some species (Danie et al. 1984). Warming of oceanic water may bring new invasive 

species and marine pests that could foul aquaculture farms, parasitize wild fish, or render the 

harvest toxic to humans. 

 

Additionally, the combined influence of warmer temperature and ocean acidification can 

increase organisms’ vulnerability to thermal extremes (Portner 2008), resulting in responses 

such as reduced capacity to respond to heat-stress (e.g. echinoderms, ODonnell et al., 2009) 

altered shell structure (e.g. molluscs,  Melatunan et al. 2009) and increased mortality 

(calcareous algae, Martin and Gattuso 2009).  These changes have the capacity to reduce the 

resilience and recovery of whole ecosystems, potentially to the detriment of fishing and 

aquaculture industries. 

 

3.3. Tourism 

Tourism earned the region $134 million (GDP) in the 2006 year (Cook 2007), a seasonal 

industry that trades on the characteristic sunshine and benign climate that facilitates access to 

our national parks and the rivers and coast.  Visitors enjoy activities such as walking, fishing, 

sailing, seakayaking, and skiing.  These are vulnerable to the effects of climate change, both in 

terms of lost opportunity and reduction in the quality of the experience.  An increase in 

average air temperatures is likely to be accompanied by a rise in the snow level, threatening 

local snow sport operators.  The anticipated increase in windy days will reduce opportunities 

for sea kayaking, although the opportunities for kite-surfing may increase.  The New Zealand 

government put $11 million toward search and rescue operations in 2008 (New Zealand Search 

and Rescue Council Annual Report  2008/2009), which would need to increase in order to 

prevent a deterioration in weather conditions leading to either a reduction in participation or an 

increase in fatalities. 

 

New Zealand trades on its clean, green image, and attracts international anglers to its pristine 

unspoiled rivers.  Recently arrived invasive species such as the didymo diatom have been 

estimated to cost the country $150 million over eight years (Branson 2006).  Similar species 

may currently be excluded from the region by conditions such as winter temperature minima, 

frost occurrence etc, and where these exclusions are relieved by climate change, new pest 

species may flourish at further cost to the region. 

 

Sandflies already plague visitors in parts of the country during the day, with mosquitoes taking 

the night shift.  Fortunately they are not currently associated with the diseases that they bear in 

some parts of the world.  Diseases such as malaria are limited in distribution by “climatic 

factors such as temperature, humidity and rainfalls” (CDC 2004), factors which are expected to 

change in the next century to resemble more tropical regions.  The arrival of these diseases 

may have implications for the number of visitors, who currently perceive New Zealand as safe 

and free from tropical diseases. 
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