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Natural Hazards 2008
A review of New Zealand’s major hazard events of 2008, and the work of NIWA, GNS Science, 
and other organisations in their efforts to reduce the risks, and mitigate the effects, of natural 
hazards in New Zealand.

Science that is relevant to 
all New Zealanders 
Scientists are often considered irrelevant to real events in our lives. 
Some people think that their theories and views don’t really matter.

Here’s a challenge to that view:

Over the decades many Aucklanders have built their homes far 
too close to unstable cliff-tops. There are photos in this publication 
of the consequences of putting houses, decks, swimming pools, 
unsupported roads, and even trees in the wrong place. 

The feature here, based on work by GNS Science and the 
Auckland Regional Council, says that any new housing 
developments or even modifications to existing homes in high-
risk areas are likely to need engineering assessments, and possibly 
stabilising measures, to proceed safely.

In civil defence and emergency management, it pays to heed 
warnings. 

And here is another challenge, this time to scientists: 

Public support grows when you demonstrate your relevance to the 
society and to the economy which support you. 

Congratulations to NIWA and GNS Science for doing exactly that 
through Natural Hazards 2008. And congratulations to the Ministry 
of Civil Defence and Emergency Management, the Earthquake 
Commission, the Insurance Council, the National Engineering 
Lifelines Committee and the Ministry for the Environment for your 
support. Working in partnership is the only way to go. 

This is the third edition of this annual publication. I look forward to 
many more.

 
Hon John Carter
Minister of Civil Defence
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Large landslide at Kawakawa Bay, September 2008.
Photo: Graham Hancox, GNS Science
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2008 began with very dry conditions throughout most of 
New Zealand. In January, less than 10 mm of rainfall was 
recorded in the Hauraki Plains, Waikato, King Country, coastal 
Marlborough, and parts of North Canterbury. In Waikato it was 
the driest January in over 100 years of records. 

Severe soil moisture deficits continued in parts of Auckland, 
Waikato, South Taranaki, Manawatu, Heretaunga Plains, 
Wairarapa, and Marlborough until well into March. The 
combination of the hot and dry conditions meant that dairy 
cows were dried off, and sheep sold, early. Supplies of stock 
feed remained very low in the drought areas. 

April rainfall ended the severe and significant soil moisture 
deficits in much of the North Island, and May rains brought 
relief in other areas. 

Estimates of the cost of this drought to pastoral agriculture 
exceeded $1 billion, and the Ministry of Agriculture & 
Forestry reported an 11% fall in sheep numbers due to the dry 
conditions. For many farmers it was the second severe drought 
in two years, following similarly dry conditions in early 2007. 
2008 ended with soils again being drier than normal in parts of 
the east coast. 

Source: NIWA National Climate Centre

2008 was a year marked by strong winds and at least ten 
tornadoes, including one that left six houses uninhabitable in 
Cambridge. 

Many damaging gale-force winds were recorded throughout 
New Zealand in July. On 26 July Northland was hit hard, 
experiencing gusts of up to 174 km/hr that brought down trees 
and left thousands of homes without power. Sixty thousand 
homes in Auckland suburbs also lost power. In Te Aroha 
hundreds of trees came down and several roofs were blown off 
by high winds. 

In September and October strong winds also hit many parts of 
the country. On 23 September crosswinds gusting up to 100 
km/hr disrupted flights at Dunedin Airport. Wind gusts reached 
140 km/hr at Swampy Summit above Dunedin, and 135 km/hr 
on the Rock and Pillar Range, near Middlemarch. Nine flights 
were cancelled at Queenstown Airport because of strong 
winds, poor visibility, and driving rain. 

On 7 October extreme winds caused significant disruption in 
the upper and lower North Island, forcing road closures, and 
damaging property and trees. Wind speeds of up to 130 km/hr 
were recorded in Wellington (and up to 160 km/hr in 
surrounding hills), moving shipping containers on Wellington’s 
waterfront and closing the airport for six hours. 

Tornadoes caused property damage to many areas including 
Ngakawau near Westport, Papamoa, and Tauranga. In October 
a mini tornado hit 100 homes in Cambridge. Twelve residents 
had to be evacuated from a rest home, and six houses were 
declared uninhabitable.

Source: NIWA National Climate Centre
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By the start of 2008, much of New Zealand was already in the grip of drought-like conditions. This 
was thanks to very low rainfall in late spring and early summer of 2007. The extremely dry weather 
continued in many regions through the whole summer. Farmers and growers were left counting the 
costs – estimated at over $1 billion. Low hydro-lake levels threatened winter power supplies, but the 
rain came in time to avoid power blackouts.  

The long, dry summer of 2008
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Significant rainfall during April brought relief to most 
regions, but while the worst was over for the year, drier 
than normal conditions had developed again in eastern 
regions by late November 2008, and the year closed 
with a renewed risk of drought. 

Soils were particularly dry in Waikato, Taranaki, and 
eastern regions of both the North and South Islands. 
Although there is no single, formal definition of drought, 
measuring soil moisture deficits provides information on 
the extent and duration of periods when dry soils limit 

pasture production, which is useful for both season-by-
season and interannual comparisons.

NIWA has a network of climate stations across  
New Zealand. Rainfall, soil moisture levels, and other 
conditions are monitored daily, and in some places we 
have records dating back over 100 years. Long records 
enable robust statistics of climate risk to be derived, 
including the probability, for example, of the level  
of drought severity that could cause significant 
economic loss.

Waikato
Worst summer drought on record 

Ruakura climate station recorded just 4.2 mm of rainfall 
in January 2008 (compared with a long-term January 
average of 85 mm), exemplifying what was arguably the 
most extensive mid-season Waikato drought on record. 
Less than 10 mm of rainfall was measured in January 
from the Hauraki Plains through central Waikato to the 
King Country, and farmers were forced to dry off cows 
and sell grazing stock. 

Although Ruakura rainfall was not the lowest summer 
(December–February) observation on record, the 
duration of the dry conditions, from mid November 
until mid April, made this drought exceptional. 

Ruakura 
rainfall

Rainfall 
mm

Rank
Previous 

low
Year

January 2008 4.2 Lowest 6.4 1908

Dec 2007– 
Feb 2008

103.0
Third 

lowest
91.6 1945–46

Dec 2007– 
Mar 2008

138.6 Lowest 145.1 1945–46

Soil moisture deficits on 31 January: 
historical average (left), 31 January 2007 
(centre), and 31 January 2008 (right).
 
The maps show the summer drought in 
consecutive years in parts of the east 
coast of both islands (centre and right 
maps), whereas Waikato, Taranaki and 
Nelson had close to normal conditions in 
January 2007.

Hawke’s Bay
Dry year follows dry year

The impact of the 2008 drought was possibly most 
severe in Hawke’s Bay, even though early 2008 dry 
conditions were not as exceptional as in Waikato. This 
was because the region had not recovered from a very 
dry 2007. Low spring and summer moisture levels 
slowed pasture recovery, and supplementary stock feed 
supplies were badly depleted.

In 2007, at Mt Vernon station near Waipukurau, just 
118 mm of rainfall was recorded for the first five months 
of 2007, the lowest amount for this period since 1921. 
In 2008, total rainfall for January to March was 60 mm, 
about a 1-in-20 year low rainfall event, and the lowest 
since the time of the El Niño drought of 1982–83. 

Historical average 31 January 2007 31 January 2008
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GNS Science recorded over 313 significant landslides in 2008. 
These occurred throughout New Zealand and were most 
commonly triggered by rainstorms.  

Between January and April at least four large landslides 
occurred in the Southern Alps at Vampire Peak, Douglas Peak, 
Mt Spencer, and Mt Halcombe. 

Rainstorms in late July and early August triggered landslides 
in Northland, Auckland, Waikato, Gisborne, Wanganui, 
Manawatu, Wairarapa, Wellington, Marlborough, Canterbury, 
and Otago. Around Auckland several roads were blocked; in 
North Canterbury both the main trunk railway line and SH1 
were closed by rock falls and debris flows. 

The wet Auckland winter caused landslides from July to 
November. Many of these were re-activations of old landslides. 
Houses were evacuated and in some cases later demolished. 
The greatest disruption was caused by a landslide closing 
the northern road access to Kawakawa Bay; residents had to 
make a 100 km detour for one month to get to schools and 
workplaces, and a house was demolished.

Three debris flows occurred on Mt Taranaki, with one 
damaging the water reservoir intake for Opunake in July. Also 
in July a landslide re-activated on the banks of the Shotover 
River near Arthur’s Point, and the river had to be closed to 
rafting activities. In December a tramper was killed when she 
was trapped by a toppling rock in the Raukumaras, Bay of 
Plenty.

Source: GNS Science

There were no volcanic eruptions in 2008.

White Island’s crater lake began to re-form late in 2007. By 
February 2008 it had risen 6 m and by the year’s end a further 
10 m, still about 10 m below overflow. In June a magnitude 
5.4 earthquake occurred close to White Island: there was some 
concern that this might trigger an eruption, but fortunately 
nothing further happened. White Island remained at Volcanic 
Alert Level 1 throughout 2008.

Mt Ruapehu experienced a period of elevated lake 
temperature, high sulphur dioxide and carbon dioxide gas 
emissions, and moderate volcanic tremor activity from April 
to June. This activity is thought to have been a continued 
response to the significant eruption in September 2007. 
Mt Ruapehu remained at Volcanic Alert Level 1 throughout 
2008.

Mt Ngauruhoe began experiencing elevated seismic activity 
in May 2006, and the Volcanic Alert Level was raised to Level 
1. In 2008 the seismic activity declined and the Volcanic Alert 
Level was lowered to Level 0 in December. 

Lake Taupo has been continuously monitored by in recent 
years. Ground deformation, seismic activity, and lake-levelling 
networks are in place. An episode of small-scale deformation 
began in mid 2008, along with a pulse of earthquake activity. 
The level of activity was insufficient to make any alert level 
change and Taupo remained at Volcanic Alert Level 0 
throughout 2008.

Source: GNS Science

Landslides

Volcanic activity
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From June to August 2008, Auckland rainfall was much higher than normal (150% of the long-term 
mean). Not only were monthly rainfall totals far greater than normal, but also the number of days with 
rain. The result: numerous landslides which closed roads, destroyed houses, and caused damage 
worth several millions of dollars.

Auckland’s landslides
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Under the GeoNet Project, GNS Science undertook 
aerial and ground inspections of some of these 
landslides, and gathered data. We concluded that some 
key lessons can be learnt from the 2008 winter.

The prolonged and higher-than-normal rainfall triggered 
many landslides across a wide area, but in fact the 
preconditions for the slope failures were already in 
place. The biggest factor leading to problems is people’s 
desire to build houses in positions that have great views, 
but invariably are sited too close to the edge of unstable 
cliffs – cliffs that are prone to slope failure and erosion.

Mapping by GNS Science and the Auckland Regional 
Council suggests that much of Auckland is at high 
or moderate risk of being affected by landslides, 
and we now know it could cost homeowners tens 
to hundreds of thousands of dollars for engineering 
works to safeguard their properties. Any new housing 
developments or modifications to existing homes in 
high-risk areas, such as those along Auckland’s coastal 
cliffs, are likely to need engineering geological and 
geotechnical assessments, and possibly stabilising 
measures, to proceed safely.

p House site in Torbay. A home damaged by slow movement 
(700 mm on 30 July 2008) of a creeping landslide was evacuated 
and later demolished.  Site evidence suggests the landslide is 
an old feature that was active before the site was developed, 
and reactivated by the prolonged rainfall in July 2008.

p Pohutakawa trees planted along the edge of this coastal cliff 
in Devonport make a good wind break, but trees can reduce 
slope stability by locally overloading the slope, root wedging 
in cracks, and moving in the wind. Although this landslide was 
triggered by rainfall, all of these factors, as well as the decks 
and swimming pool built very close to the edge of the cliff, 
seem to have contributed to the slope failure. 

p This apparently innocuous landslide (lower left) severely 
damaged the yellow house (top centre) and two houses 
on either side. These three houses are still unoccupied as 
slope movements continue after more rain fell in December 
2008. Although rainfall seems to have triggered the landslide 
movements, excavation and building too close to the 
unstable cliff edge were probably important underlying 
reasons for the failure.

u This landslide on the coastal cliff at Torbay was triggered by 
rainfall, but building too close to the edge of the cliff will have 
contributed to the failure by locally overloading the slope.  The 
landslide occurred despite ineffective shotcrete along the cliff 
edge aimed at keeping water out of the unstable slope.
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We urge buyers of existing properties to be 
vigilant and to look beyond the views that cliff-
top properties offer. Pre-purchase engineering 
geological assessments of properties to identify any 
potential slope stability issues and other hazards are 
highly recommended. GNS Science and consulting 
engineers can carry out these assessments.
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2008 saw a number of serious incidences of coastal inundation 
and erosion.

Two of the worst affected areas were the Kapiti Coast and the 
Hawke’s Bay coast between Napier and Cape Kidnappers. 

The Kapiti Coast was subject to a number of storms over 
the winter of 2008 that variously caused shoreline erosion, 
damage to coastal structures, and localised flooding. The most 
damaging storm occurred on 23 July. A deep depression, 
associated with strong winds and large waves, made landfall 
on the Kapiti Coast and a storm surge was generated which 
coincided with a spring high tide. Waves overtopped all 
coastal protection structures along the coast from Raumati to 
Paekakariki, and caused scouring in backshore areas, erosion 
of sand dunes, and damage to coastal structures such as 
seawalls and access ways. 

In Hawke’s Bay properties at three adjacent coastal settlements 
– Te Awanga, Huamoana, and Clifton – were affected in 
storms in February, May, and July. Erosion is an on-going 
problem on this stretch of coast. Sea defences have been 
lost in the past and continue to be lost, leaving properties 
vulnerable to swells.

The February storm also caused problems further up the coast 
in Napier. The main coastal route, Marine Parade, and the 
National Aquarium’s low-lying coastal car park were flooded. 

Sources:  NIWA National Climate Centre, Kapiti Coast District Council,  
Hawke’s Bay Regional Council

Heavy rain occurred many times during 2008, with about 
eighteen floods as a result. The worst floods were those 
of 14–16 April in the central North Island, 29–30 July 
in Marlborough, and 26 August in Marlborough/North 
Canterbury. 

During the April event, heavy rainfall and flooding in 
Northland, Bay of Plenty, central North Island, and Nelson 
resulted in eight deaths, one from a lightning strike, and seven 
in a flash flood. The deluge caused flooding of some homes in 
Rotorua, with a two-metre-high wall of water sweeping down 
an Otonga hillside. 

There were two major storms at the end of July. Heavy rain 
on 30 July–1 August resulted in a state of emergency being 
declared in Marlborough due to extensive surface flooding. 
Picton police and volunteers sandbagged the waterfront in an 
effort to save the town from flooding. The storm also knocked 
out an important water pipeline in Nelson. The cost of the 
two storms to the country was estimated to be more than 
$73 million. Two people drowned while attempting to cross a 
swollen stream near Kawakawa in Northland. 

On 26 August heavy rain caused slips which closed SH1 from 
Weld Pass, near Seddon, to Cheviot. A raging Eyre River in 
North Canterbury claimed up to 100 dairy cows when a bridge 
approach was washed away. The settlement of Peketa, south 
of Kaikoura, was evacuated after the Kahutara River burst its 
banks. 

Source: NIWA National Climate Centre

Coastal hazards

Heavy rain & floods
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The 2008 winter was punctuated by a series of severe and damaging storms. There were at least 
nine fatalities as flooding, wind damage, heavy seas, and landslides all caused chaos. The total cost 
to insurers of the three worst storms was over $73 million.

Storms dominate the 2008 winter
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The first serious storm, on 25–27 July, affected much 
of the North Island and upper South Island. The storm, 
dubbed ‘No Ordinary Storm’ by the MetService, 
originated in the tropics and tracked towards New 
Zealand from the Queensland coast. Over three days 
the system moved from the northern tip of the North 
Island across to the northeast and then on to the east of 
the upper South Island. The Coromandel, western Bay 
of Plenty, and Nelson and Marlborough were worst 
affected. Winds gusted up to 160 kilometres per hour 
in places, power was lost for several days in some 
settlements, and heavy rain caused flooding and slips 
that closed roads. 

Blizzard conditions on Mt Ruapehu during the storm 
meant ski fields had to be evacuated. The 2008 winter 
saw local ski field operators report the deepest snow 
base on the Mt Ruapehu ski fields for almost two 
decades. Heavy snow fell at unusually low elevations 
in various parts of both the North and South Islands at 
other times during the winter.

Between 30 July and 1 August, another deep, slow-
moving low passed from Northland to Southland. 
Rain and wind affected nearly all regions and further 
compounded the damage in many already sodden parts 
of the country. A state of emergency was declared in 
Marlborough, schools and homes were evacuated on the 
East Coast and in North Canterbury, and Horowhenua 
in particular was battered by high winds, with power 
outages and damage to buildings and forestry crops. 

The third severe storm occurred on 26 August, when 
a more localised system produced torrential rain in 
Kaikoura, and other parts of northern Canterbury and 
Marlborough. Kaikoura, which received 126 mm of rain 
within a 24-hour period, had both its road and rail links 
blocked in both directions. Homes had to be evacuated 
again, and many newly born lambs and other livestock 
were lost in the atrocious conditions. 

Reducing the risks that storms bring
Research and new technology are enabling major 
advances in our ability to forewarn New Zealanders 
of approaching storms and their likely impacts. The 
key hazards that accompany storms – heavy rain 
and flooding, high winds, and storm surges – are all 
incorporated in NIWA’s environmental forecasting 
system, ‘EcoConnect’ (see p 22–23). 

High-resolution, detailed, and increasingly accurate 
hour-by-hour forecasts of weather, river, and sea 
conditions for all New Zealand are forecast up to 

two days in advance. Lower-resolution forecasts over 
longer time periods are also produced. The forecasts 
are readily accessible on the internet, providing 
information that will help decision makers, for 
example within local authorities, mitigate risks in 
advance of extreme weather conditions.

NIWA is also providing weather forecasts to the 
MetService to aid hazard forecasting to all New 
Zealanders.  

‘No Ordinary Storm’, captured by NASA’s Terra 
satellite on 26 July. A core of low atmospheric 
pressure sits just off the East Cape, and the clouds 
are being drawn toward the low in an inward, 
clockwise (cyclonic) motion. 
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New Zealand enjoyed a warm, sunny year in 2008, with the 
national average temperature reaching 12.9 °C, 0.3 °C above 
the 1971–2000 normal. There were five months (January–
March, June, and September) with above-average temperatures 
for the country as a whole, and only one cold month (May). 

Temperatures were between 0.5 °C and 1.0 °C above average 
in the west of the North Island and Nelson and up to 0.5 °C 
above average in most other regions. The warmest location 
was Leigh, north of Auckland, with a mean temperature for the 
year of 16.5 °C (0.3 °C above normal). 

New records were set during January, with extremely high 
day and night temperatures especially in the west of the North 
Island. Wallaceville (Upper Hutt) recorded its highest-ever 
January temperature of 30.9 °C and Palmerston North 32.2 °C. 

The coldest temperature for 2008 was recorded at Arthur’s 
Pass where the minimum temperature was –9.5 °C. Waiouru 
recorded a minimum temperature of –9.1 °C in July.

Sunshine hours were more than 115% of normal in the 
central North Island, Hawke’s Bay, South Canterbury, coastal 
Southland, and eastern Otago. Turangi, Dannevirke, Waipawa, 
and Invercargill experienced their sunniest years on record. 

Source: NIWA National Climate Centre

Hailstorms and lightning played a part in 2008’s rollercoaster 
weather, and skiers were kept happy by seven moderate 
snowfalls over the winter season. 

A deep low between 15–17 August brought heavy snow to 
the Southern Alps, and the western and northwestern ranges. 
Arthur’s Pass received about 1 m of snow, closing the road for 
three days, while Mt Cook village received about 60 cm.  
Areas not usually associated with heavy snow falls (e.g., 
Nelson Ranges, Buller) were also affected. On 27 September 
snow fell to about 220 m in Otago and Southland – with 
cyclists on the Otago Central Rail Trail having to be picked up 
after a short but vicious storm which dumped 12 cm of snow 
at Wedderburn. On 5 November an unseasonably cold blast 
hit the South Island, blanketing inland Southland, Fiordland, 
and Central Otago with snow and hail. Brutal conditions 
forced two stages of the Tour of Southland cycle race to be 
shortened, when temperatures dropped as low as 1 °C. 

In July more than 7500 lightning strikes hit the South Island’s 
west coast, and between 18–20 July northern and western 
parts of the North Island experienced 25 000 lightning strikes. 

On 7 November Wellington experienced a dramatic hail-
storm, with hail remaining in drifts for several hours. On 
17 November hailstones as big as golf balls caused serious 
damage to Ashburton crops, glasshouses, skylights, and cars. 

Source: NIWA National Climate Centre

Temperature

Snow, hail, & electrical storms



11Natural Hazards 2008

Fo
cu

s 
o

n 
ha

il

On 17 November 2008, a hailstorm carved a trail of destruction through Ashburton, and then headed 
north to cause further damage in a 6–8 kilometre swath from Kirwee, west of Christchurch, to 
Amberley, 50 kilometres north of the city. 

Hail—short, sharp, and devastating

Hailstones the size of golf balls were reported, causing 
damage worth over $10 million to vehicles, property, 
and high-value crops. Some cropping farmers reported 
losses of up to $100,000 each. There were strong 
winds driving the hailstones, which even dented 
weatherboards on some exposed buildings. Damage to 
field crops would have been much worse if the storm 
had occurred two weeks later when crops were closer 
to harvest.

The hail also dented around 3500 vehicles, and 
specialist ‘paintless dent removal’ experts, who travel 
the world following damaging hail events, were brought 
in by insurers from the USA, South Africa, and Australia.

The cost of hail damage in  
New Zealand
Hailstorms:

are a frequent and costly hazard in New Zealand •	
can occur anywhere, at any time of year •	
are more frequent in the west than the east •	
are more costly in summer and in eastern New •	
Zealand, because hailstones which form in summer 
are typically large, and can devastate high-value 
fruit, vegetable, seed, and vine crops. 

NIWA is developing a database of all recorded hazard 
events in New Zealand, including any reported costs. 
Our records show that up to 20 to 30 damaging 
hailstorms may be reported in any year. Where high-
value crops have been damaged, reports of estimated 
costs of hundreds of thousands or even millions of 
dollars are common. However, records of final, actual 
costs of hail damage tend to be sparse, and are inevitably 
difficult to make immediately after a storm because the 
full financial impact is not known until harvest.

There is very little growers or anyone else can do to 
protect against hail damage except take out insurance.

How does hail form?
Hail is caused by the same conditions as those which 
cause thunderstorms – warm, moist, air masses close 
to the earth’s surface, with colder air aloft, resulting in 
unstable conditions and very strong updrafts of warm 
air. Hail often occurs together with thunder, lightning, 
and torrential rain.

Hailstones form inside cumulonimbus clouds, when 
water droplets adhere to freezing nuclei within the 
cloud.  The hailstones re-circulate within the cloud, 

forced up by the strong updrafts, increasing in size 
as they fall and then are forced back up by rising air. 
Eventually they become too heavy to be supported by 
the updrafts, and fall to the ground. 

The conditions which result in the risk of hailstorms 
can be forecast, but the storms themselves are very 
difficult to predict because they are usually too small 
to be captured at the resolution at which weather 
forecast models work. 
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Photo: Stuart Burgess, NIWA

Hail damage to an Ashburton glasshouse.
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There were no tsunami recorded around New Zealand in 2008. 

This compares with 2006 and 2007 when two and four 
tsunami respectively were recorded by open-coast sea-level 
gauges.

In 2008, there were 26 earthquakes of magnitude 5.0 and 
greater. There were relatively few damaging earthquakes, so 
2008 can be considered a quiet year seismically. 

The most destructive earthquake occurred on 25 August and 
was centred 10 km southwest of Hastings at a depth of 30 
km. The magnitude 5.9 earthquake was widely felt. Damaged 
chimneys, broken windows, and cracked walls were reported 
in Hastings and Napier. It was the most damaging earthquake 
in Hawke’s Bay since 1990. 

The largest earthquake in the New Zealand region was of 
magnitude 6.0, on 12 July, centred in southwest Fiordland, at 
a depth of 100 km. Damage was limited to a few items falling 
from shelves in Central Otago and Southland. 

On 14 September, a magnitude 5.1 earthquake centred 
offshore, 60 km southwest of Wanganui, was felt throughout 
the western side of the North Island and in Nelson and 
Marlborough. Over 1600 reports were received, the most for 
any earthquake in 2008. 

The earthquake felt most widely across New Zealand was a 
deep earthquake on 19 December, located 20 km southwest 
of Rotorua at a depth of 180 km and magnitude 5.8. It was felt 
mainly throughout the eastern side of the North Island.

A total of seven earthquakes located outside the New 
Zealand region were felt. The most widely felt of these was 
on 28 March and was magnitude 6.2, centred about 650 km 
northeast of Auckland at a depth of 400 km. This was felt in 
the Bay of Plenty and along the east coast of the North Island. 

Source: GNS Science

Tsunami

Earthquakes
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The Insurance Council recorded five significant weather events in 2008, all between July and 
November. The total cost of the five events to insurers is estimated at $86 million, but the cost of 
November’s Ashburton hailstorm is still being counted.   

Weather hazards cost insurers dear

Most parts of the North Island, and the upper South 
Island, were affected by one or both of the two major 
July storms. These cost insurers over $26 million and 
$46 million respectively.

July set the record for the largest number of insurance 
claims lodged in a single month. In total over 23 755 
claims were lodged, testing the resources of insurers, 
their loss adjusters, and builders. 

Claims were widespread throughout the North Island 
and staff who assess claims spent many weeks away 
from home. 

In August heavy rain brought flooding to North 
Canterbury through to Marlborough. Claims totalled 
$500,000. Then, on 17 October, a tornado struck 
Cambridge during the night, damaging roofs of a 
number of residential homes, including a retirement 
home. 175 claims were lodged, and cost over $900,000.

On 17 November a severely damaging hailstorm hit 
Ashburton. Current estimates are that payouts will total 
between $10 million and $12 million. The hailstorm 
lasted no more than 15 minutes. New Zealand’s last 
severe hail event occurred in Christchurch on 23 March 
2005 when insurance claims cost over $14 million.

The number and cost of weather-related events are 
slightly down on the 2007 year, when insurers paid out 
$97 million for seven large weather events. Climate-
related risk is now a top priority for insurers and should 
also be one for all New Zealanders. 

Summary of the largest  
weather-related claims of 2008
Storm event – North Island, 25–27 July 2008

8418 claims lodged•	
Total payout by insurers, $26.6 million •	
Residential home and contents claims, $15 million•	
Commercial claims, $8.34 million•	
Business interruption/loss of profits, $223,000•	
Motor vehicle claims, $735,000•	
Moored craft, $1.18 million•	

Storm event – nationwide, 30 July – 1 August 2008
15 337 claims lodged•	
Total payout by insurers, $46.3 million•	
Residential home and contents claims, $28.4 million•	
Commercial claims, $13.3 million•	
Business interruption/loss of profits, $381,000•	
Motor vehicle claims, $2 million•	

Flooding – North Canterbury & Marlborough, 26 August 2008
200 claims lodged•	
Total payout by insurers, $521,000 •	
Residential home and contents claims, $267,000•	
Commercial claims, $217,000•	
Motor vehicle claims, $22,000•	

Tornado – Cambridge, 17 October 2008
175 claims lodged•	
Total payout by insurers, $906,000 •	
Residential home and contents claims, $784,000•	
Commercial claims, $106,000•	
Motor vehicle claims, $16,000•	

Hailstorm – Ashburton, 17 November 2008
Final claims data not yet available•	
Total payout by insurers (estimated) up to $12 million•	

New fast-track claims system 
on the way
In 2009, the Insurance Council will begin working 
with the seven Auckland Building Consent 
Authorities to develop a fast-track system for 
building consents to be issued for homes and 
businesses that have suffered weather or fire 
damage.  

Often families and businesses can be disrupted for 
months because of delays in the consents process. 
The aim is to develop fast-track systems that will 
allow insurance repair work to be undertaken much 
more quickly than in the past.

The Insurance Council has maintained an insurance hazard loss register since 1968, when the Wahine sank in Wellington Harbour. 
Since then there have been a number of significant losses, the most costly of which include the 1987 Bay of Plenty earthquake 
($357 million), the 1999 Queenstown floods ($46 million) and the 2004 Manawatu floods, which cost insurers $112 million.

Insurance industry payouts for natural hazard events

Photo: John Cowpland, NZPA
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It has been a particularly busy year for the Earthquake 
Commission (EQC), with almost 9000 claims (compared with 
6519 in 2007 and 2167 in 2006), and the launch of a brand new 
claim management system.

The Earthquake Commission in 2008

EQC is New Zealand’s primary provider of natural 
disaster insurance for residential property owners. The 
Commission also facilitates research and education 
relevant to natural disaster damage and methods of 
reducing or preventing such damage. 

Earthquakes generated the most claims with 6589 
received at a cost of $13.7 million. A large proportion 
of these came from the December 2007 Gisborne 
earthquake. Many people didn’t lodge their claims from 
the magnitude 6.8 quake until early 2008. At the peak 
of the Gisborne operation, more than 70 staff were 
handling claims from two field support centres in the 
city. The two centres merged in May and then finally 
closed at the end of July.  

A magnitude 5.9 earthquake beneath Hastings on 25 
August generated 1378 claims. Settlements at the time of 
publication total $2 million.

Although landslip, storm, and flood damage generated 
far fewer claims (2251) than earthquakes, at $40 million 
they cost the Commission three times as much. 

Nationwide storms in July produced a total of 894 
claims, and cost $20 million. The damage was spread 
across the country - Northland (63 claims), Auckland 
(226), the central North Island (189), Wellington (208), 
and the South Island (208). Support centres were opened 
in Auckland, Wellington, and Blenheim to handle the 
claims, with the last closing in December.

EQC and research
Research supported by EQC spans the earth 
sciences, civil engineering, architectural design, 
building technologies, social science, and 
emergency management.

In 2008 EQC initiated a science review of the 
Auckland volcanic field to improve the basis 
for planning and management of volcanic risk 
in New Zealand’s largest city (see p 24). The 
review is jointly led by GNS Science and the 
University of Auckland. Also, important advances 
in understanding of the earthquake hazard in the 
Wellington region were made in 2008 through the 
It’s Our Fault project jointly sponsored by EQC, 
Wellington City Council and ACC (see p 24).

EQC sponsored 18 new projects last year through 
the biennial grants programme, and a further eight 
projects supporting postgraduate student and early-
career research at New Zealand universities. Two 
of New Zealand’s top engineering students, Geoff 
Rodgers (University of Canterbury) and Aaron 
Wilson (University of Auckland), took up Fulbright-
EQC Graduate Awards in Natural Disaster Research. 
The award enables students to undertake part of 
their postgraduate research in the United States.

EQC claims in 2008

 Earthquake

 Landslip/Storm/Flood

Online 
claims management
EQC’s new claims management system, 
ClaimCenter, went live in March. The new system 
is web-based, making it accessible to all individuals 
dealing with a claim whether they are at EQC’s 
head office or assessing damage in the disaster area. 
It was launched while the Commission was still 
in the midst of handling the claims generated by 
the Gisborne earthquake. Despite the extra stress 
put on the system by the large number of claims, 
the launch went smoothly and the system has 
continued to be very well received by users.
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The National Engineering Lifelines Committee (NELC) was established in 1999. Its core role is to 
support the activities of the various regional lifelines groups and their interaction with utilities and 
CDEM sectors. We aim to encourage the active exchange of new ideas and key experiences, 
including sharing lessons from major events and exercises. The NELC works closely with the 
Ministry of Civil Defence & Emergency Management on their infrastructure programme.  

Engineering lifelines— 
reducing the impact of major emergencies

Our members
Earthquake Commission•	
Ministry of Civil Defence and Emergency Management•	
Telecom New Zealand•	
Transpower •	
NZ Transport Agency•	
Vector Gas•	
GNS Science •	
NZ Water •	

Our activities 
The annual National Lifelines Forum is one of the 
NELC’s focal points. At our 2008 forum in Wellington, 
we ran a distant-source tsunami simulation exercise, 
with a scenario developed by MCDEM and GNS 
Science. We also co-ordinated a follow up and review 
from Exercise Ruaumoko, the recent Auckland volcanic 
eruption exercise.

Increased funding from EQC is enabling us to establish 
better linkages between lifeline utilities and the research 
sector. This will help put more science into practice in 
relation to infrastructure.

The NELC has also been involved with work on climate 
change, joining a Ministry for the Environment-led 
working group which is liaising on new climate change 
projections and sea-level rise information.

Information on activities and outputs from the various 
Lifelines Groups can be found on the Lifeline Utility 
page of the MCDEM website (www.civildefence.govt.nz). 
A range of useful reports can also be found on the 
Auckland Engineering Lifelines Group website:  
www.aelg.org.nz

Engineering lifelines
In a natural hazards emergency, a vital factor 
determining how well communities cope is how 
effectively critical ‘lifelines utilities’ – roads and rail, 
energy and telecommunications, water and sewage – 
continue to operate or how quickly they are restored 
after damage. 

New Zealand has a regional network of Engineering 
Lifelines Groups. The emphasis of their activities is on 
pre-event planning, with the aim of ensuring:

damage to lifelines following a major disaster is •	
reduced
the time taken to restore lifeline utilities to their •	
usual level of service after a disaster is minimised. 

The regional groups comprise representatives 
of utilities companies, scientists, engineers, and 
emergency managers. These people work largely 
voluntarily to identify key points of interdependency 
and regional and national vulnerability. 

Lifelines lessons from the Gisborne 
earthquake
Gisborne was shaken by a magnitude 6.5 earthquake 
on 20 December 2007, but fortunately lifeline 
utility networks were not significantly affected. The 
earthquake did however provide a good reminder 
about earthquake vulnerability – and that small 
mitigation measures can make a big difference.

Transpower had undertaken one of their regular 
facility checks on the east coast not long before the 
earthquake, and verified that all critical equipment 
at the Gisborne substation was effectively anchored, 
including the restraint of backup batteries. Also, repairs 
by the NZ Transport Agency earlier in 2007 to the 
roller bearings of a bridge on SH2 north of Gisborne 
averted the likely loss of a bridge span. While there 
were only a few fractures to Gisborne’s asbestos-
cement water and sewer mains, spare fittings were 
urgently needed and had to come from outside the 
region, highlighting the issue of limited inventory stock.
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Culvert blowout following floods, North Canterbury.
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The Foundation for Research, Science 
& Technology recently commissioned 
a review of the GNS Science and NIWA 
natural hazards research programmes.  
Here is what the three independent panels 
of international experts had to say.

Geological Hazards & Society
“The programme is of the highest international 
standard and is strong on all criteria. The quality 
of the underpinning science, the integration of the 
social and physical components and engagement 
with end-users are exceptional.”

“Geological hazards are such a fundamental threat 
to New Zealand’s economy and society that they 
simply must be well anticipated. The research in 
this programme will contribute to New Zealand’s 
resilience in the face of these hazards.” 

“This programme is a unique and spectacular 
response to the distinctive New Zealand physical, 
social and cultural environment. The economic 
and social contributions of this programme are of 
immense national importance.”

“This work is adding intellectual vigour to innovative 
and fundamental research.”

Reducing the Impacts of 
Weather-Related Hazards
“The weather and flood forecasting modelling 
systems in use are world class and the issues 
being addressed have been established by the 
international community as of major scientific 
importance.” 

“The modelling systems have been integrated into 
a coherent forecasting system—EcoConnect—with 
enormous potential to meet end user needs and 
deliver best practice to decision makers.”

“The programme is well aligned to government 
priorities and end user needs. The coupling of 
the weather prediction, flood prediction, and data 
assimilation is of international significance.”

“The capability that has been developed so far 
is the envy of overseas research partners. It was 
described as ‘a very exciting advance’.”

RiskScape
“The proposed outcomes of RiskScape are of 
national significance and offer enormous potential 
value to New Zealand through increased resilience 
and improved hazard management.”

“RiskScape compares favourably with 
likely competitors… and will be marketable 
internationally.”

“The Panel sees the potential for RiskScape to have 
major impact and a high level of end-user uptake.”

“This programme provides a powerful avenue to 
allow other hazard programmes within this research 
portfolio to feed into policy development at all levels 
of government and society. RiskScape is particularly 
relevant at a time when probabilistic approaches are 
being incorporated in policy at many levels.” 

Waikato drought, March 2008.  Photo: Gareth van Assema, NIWA

Arthur’s Pass snow, August 2008.  Photo: Sarah Tammik

Marlborough floods, August 2008. Photo: Marlborough Express
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“Geological hazards are 
such a fundamental 
threat to New Zealand’s 
economy and society that 
they simply must be well 
anticipated.”

“The modelling systems 
have been integrated 
into a coherent 
forecasting system – 
EcoConnect – with 
enormous potential 
to meet end user 
needs and deliver best 
practice to decision 
makers.”

“The proposed outcomes of 
RiskScape are of national 
significance and offer 
enormous potential value to  
New Zealand through 
increased resilience 
and improved hazard 
management.”

“The economic and 
social contributions 
of this programme are 
of immense national 
importance.”
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The Ministry of Civil Defence & Emergency Management (MCDEM) recorded 967 weather and 
geological warnings and events in 2008. Typically, heavy rain and earthquakes dominate the list. 

Rain and earthquakes dominate MCDEM 
warnings in 2008

One emergency was declared in 2008 – in Marlborough 
during the nationwide storm at the end of July – 
compared to four declarations in 2007. 

An emergency does not need to be declared for agencies 
to respond. The nationwide storm was an example 
where emergency management agencies throughout the 
country responded, but it was only in Marlborough that 
the impact was considered severe enough to declare  
an emergency.

Over a longer period there is a clear pattern of 
emergency declarations – in the last six years there 
have been 15 declarations, 13 because of flooding. 
Historically, flooding is by far the most common 
emergency in New Zealand, though several earthquakes, 
most too small to be felt, occur every day.

MCDEM has staff working 24/7 monitoring information 
from science agencies, meteorological services, 
emergency management organisations, and others 
throughout New Zealand and overseas. Teams 
working and on call in Auckland and Wellington issue 
advisories and national warnings when information 
meets thresholds. They also activate the National Crisis 
Management Centre, beneath the Beehive, as required.

Most of the information received, and analysis provided, 
is about events that do not become emergencies. 

Working from the same page
MCDEM is developing a reference document to 
increase the consistency of messages relayed to the 
public in an emergency.

New Zealand does not have a single, authoritative, 
multi-agency point that provides detailed messages 
in an emergency. Local CDEM managers have 
recognised this as a shortcoming, and there have 
been occasional examples of conflicting messages 
relayed to the public in emergencies. 

This new document will assist those who provide 
disaster safety information to the general public. 
Its target audience includes emergency managers, 
meteorologists, mitigation specialists, educators, 
public relations personnel, and the media.

The working title of the document is ‘Working from 
the same page: a guideline to consistent disaster-
related messages’. It will be created in a format that 
can be continually improved as experience and 
practice develop.

MCDEM has collaborated with the CDEM sector 
and a large number of stakeholders to develop 
the document. Members of the project team and 
reference groups have a good mix of backgrounds 
and skills, so we can build on the strengths that 
each brings to the process.

GNS Science and NIWA have led the development 
of the natural hazards sections, which include 
earthquakes, volcanic eruptions, landslides, 
tsunami, floods, storms, cyclones, and droughts. 
There are also substantial contributions from the 
MetService and Ministry of Agriculture & Forestry.

A draft version of the document will be published 
on the MCDEM website by mid 2009 and will be 
open for public submissions.

Recorded warnings and hazard 
events by type, 2007 and 2008
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Over the coming decades, climate change will increase the risks of coastal hazards affecting New 
Zealand’s coastal communities. It is predicted that sea-level rise will cause more frequent and 
more serious flooding of low-lying coastal areas by extreme tides, storm surges, and waves. These 
hazards will occur both on the open coast and within estuaries and harbours.  

Preparing for the impacts of climate change 
on our coasts 

The Ministry for the Environment has recently released 
‘Preparing for Coastal Change – A Guide for Local 
Government in New Zealand’. This publication is a 
30-page summary of the technical manual ‘Coastal 
Hazards and Climate Change – A Guidance Manual 
for Local Government in New Zealand (2nd edition)’, 
released in 2008.

‘Preparing for Coastal Change’ is aimed at helping local 
government and others across New Zealand strengthen 
the integration of coastal hazards and climate change 
considerations into policy, planning, asset management, 
and decision-making. It highlights the climate change 
impacts that are expected.

In order to maintain or develop resilient coastal 
communities, it is important to manage the effects 
of coastal hazards, and the gradual changes to these 
hazards as a result of climate change. ‘Preparing for 
Coastal Change’ highlights how a combination of risk-
avoidance and risk-reduction activities can be used to 
manage present-day and future risk from coastal hazards 
through policy development, planning, and resource 
consenting. Scientists, engineers, insurance and local 
government have been involved in formulating the 
advice in the publication. 

Taking on board the information in either the full 
technical guide or the summary will help government, 
councils, businesses, and communities plan ahead 
to reduce the costs associated with the physical 
impacts of climate change, and to take advantage 
of any opportunities they bring. By responding to 
climate change impacts now, councils can help their 
communities to be better placed to cope with risks from 
coastal hazards at present and into the future. 

The most effective and sustainable long-term approach 
is for possible coastal hazards to be taken into account 
throughout the intended lifetime of planned new 
developments, infrastructure, and services. The best 
solutions will consider the needs of future generations 
and not lock communities into a future of increasing 
risks from coastal hazards. 

As part of its portfolio of climate change work, MfE 
has a programme to help local government and other 
stakeholders to undertake climate change adaptation 
when carrying out their day-to-day operations. This 
includes technical input into structural plans, regional 
and district plans, facilitating workshops and working 
with Local Government New Zealand and the Institution 
of Professional Engineers.

MfE has also developed a series of case studies about 
how people are preparing for climate change. These 
include case studies on coastal erosion and sand 
dune restoration, designing stormwater systems for 
more intense rainfall, the design and planning of road 
networks with rising sea-level in mind and preparing for 
flooding as a result of sea-level rise. 

Large waves overtopping a breakwater on the Taranaki 
coast.  Photo: MCDEM

For an electronic copy of the case studies, the 
coastal summary publication or the full technical 
manual see: www.climatechange.govt.nz/physical-
impacts-and-adaptation/publications.html. 

‘Preparing for Coastal Change’ is available in 
print by emailing: publications@mfe.govt.nz and 
requesting publication number ME907.
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RiskScape is a multi-hazard decision-support tool, being developed jointly by NIWA and 
GNS Science. In 2008 RiskScape matured from a ‘proof-of-concept’ tool to an operational 
prototype. RiskScape combines data on likely hazards with data on assets and infrastructure 
to produce comprehensive predictions on many facets of hazard impacts. 

The system has the potential to become a key tool for 
local authorities, emergency managers, planners, and 
others involved in risk management, land-use planning, 
and hazard mitigation. It can assist to identify areas at 
risk, provide information on hazard intensity, quantify 
impacts, and compare risks posed by different hazards. 

What can RiskScape tell you?
For flood, earthquake, volcanic ashfall, tsunami, and 
wind hazards, RiskScape can help you understand:

The spatial and temporal extent and magnitude of •	
different hazard events and scenarios on a particular 
community, city, or region. 

Residential, commercial, and industrial  •	
damage ratios (the cost of repair or damage relative 
to replacement cost).

Potential building collapse and displacement of •	
people.

Direct and indirect damage costs for all types or •	
property, plus vehicles and infrastructure including 
roads.

Potential business disruption costs.•	

Property content loss costs.•	

Potential number of injuries and fatalities in each •	
census meshblock as a result of different hazards.

Identification of risks to key community and civil •	
defence infrastructure.

Hazard impacts currently covered by RiskScape

Impacts Hazards
Earthquakes Volcanic ashfall Flood Tsunami Wind

Buildings     
Content     
Vehicles   
Roads  
Water-supply network   
Sewage network   
Stormwater network   
Telecommunications
Power network 
Agriculture 
Indirect effects

 Displacement  
 Business disruption  
 Loss of functionality 
 Loss of income 
 Traffic disruption
Intangible effects
 Injuries    
 Fatalities    
 Social vulnerability     

 Implemented  
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RiskScape – the path ahead
In the first phase of RiskScape (2004–08) the emphasis 
was on ‘proof of concept’: testing the viability of a 
multi-hazard risk/loss modelling system for use within 
New Zealand. 

The RiskScape team has identified many key areas of 
work for the next eight years. We aim to:

Develop RiskScape so that it is operational New •	
Zealand-wide.
Refine hazard models, and include climate-change •	
effects.
Extend the list of hazards to include storm surge, •	
landslides, snow, and pyroclastic flows and lahars.
Improve fragility models, including post-event •	
reconnaissance surveys to provide more data for 
the models.
Devise more efficient methods to obtain •	
information on attributes of assets and 
infrastructure.

Include the capability for evaluating mitigation •	
options. This will transform RiskScape from an 
impact-assessment tool to a true decision-support 
tool for sound risk management.

 
During the first phase, we largely focused on 
development and extension of the RiskScape tool. 
Now, we are working on a new communication 
strategy which will allow us to seek feedback from 
users in a more structured way, and further improve 
RiskScape based on end-user needs. RiskScape has 
also recently launched its own website:  
www.riskscape.org.nz

Programme name: The Regional RiskScape Model
Leader: NIWA & GNS Science (50:50 joint venture)
Duration: 2008–16
Funders: Foundation for Research, Science & Technology 
Contact: info@riskscape.org.nzThe Chateau hotel beneath an ash cloud from the July 1996 eruption of 

Mount Ruapehu.  Photo: Lloyd Homer, GNS Science

How does RiskScape deliver?
RiskScape can produce a huge range of outputs to 
help managers plan and make decisions. These include 
maps, shape files, Google Earth outputs, pdf reports, 
and various summary tables. 
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Rainfall

Despite the difficult forecast conditions, EcoConnect 
provided excellent forecasts of the rain amounts in 
different regions along the South Island east coast up to 
36 hours ahead. In particular we forecast that much of 
the rain south of the seaward Kaikouras would fall along 
the foot hills of the main divide, rather than on the coast. 
Our forecasts are shown in the table below (36-hour 
lead time) and the map to the left (24-hour lead time). 

Location Observed (mm)
Forecast (mm)

(36-hr lead time)

Cape Campbell 77 32–64

Kaikoura 144 128–256

Hanmer 117 64–128

Darfield 55 32–64

Christchurch 56 16–32
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h Multi-hazard forecasting with EcoConnect 
Over the past four years NIWA’s Reducing the Impacts of Weather-Related Hazards (RIWRH) 
research programme has been doing the fundamental research needed to underpin a new, leading 
edge, multi-hazard forecasting system for New Zealand. The focus of this work continues to be on 
developing forecasting systems that can provide the most accurate and reliable forecasts possible. 

The storm of 30–31 July 2008 – 
reviewing our forecasts

The multiple components of the forecasting model 
have now been brought together into ‘EcoConnect’, an 
operational forecasting system which provides hour-by-
hour forecasts out to 48 hours, twice daily. 

EcoConnect provides guidance to decision makers across 
a range of hazards, including wind, precipitation (rain 
and snow), sea state, sea level (storm surge and tide), 
and river flood (generated up to 24 times per day). 

In the future, coastal inundation and landslide 
probability forecasts will be added, as will national 
coverage of river flows.

The forecast data are converted to hourly maps by region 
and to bias-corrected time-series data for around 200 
sites before being incorporated into a very large spatial 
database of forecasting products. These data, together 
with real-time observations, can be queried by users via 
a sophisticated web application called a Rich Internet 
Application. 

Real-time data can also be overlaid on top of the site 
forecasts. As the database stores all forecasts for more 
than one year, the practical performance of previous 
EcoConnect forecasts can be reviewed at any time, via 
the same web application.

Four key sets of forecast data – the surface pressure and 
10-metre wind speed, the sea state, storm surge height, 
and the tide, valid at 1500 NZST on 31 July – are shown 
in the maps (A–D). This time was the period during the 
storm when susceptible coastal regions of Pegasus Bay, 
North Canterbury, and, to a lesser extent, Marlborough, 
were most at risk of inundation. 

This was a challenging forecast situation. The low 
pressure centres were deep and fast-moving; and the 
resulting hazards forecasts highly susceptible to errors 
in the forecast positions of the main weather system 
features. The maps indicate some of the abundance 
of information available to decision makers via an 
integrated hazards forecasting system.

q 24-hour rainfall accumulation for the period mid day 30 July 
to mid day 31 July 2008 (from NIWA’s EcoConnect 1800 
forecast on 29 July).
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Storm surge and wave height

On 31 July, the high tide south of Kaikoura at 1500 
NZST (map A, left) coincided with a high sea state 
where significant wave heights of the order of between 
four and five metres (map B) from the east were forecast, 
along with significant storm surge (map C). 

Our forecasts for wave height and storm surge along 
the east coast at four different lead times are compared 
against observations in the graphs below. These graphs 
confirm that forecasts of both the timing of the events, 
and their magnitude, were very good. 
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hNext steps for EcoConnect
A key initial goal of NIWA’s Reducing the Impacts of 
Weather-Related Hazards programme was to develop 
a multi-hazards forecasting capability that was both 
accurate and reliable. 

This has been achieved, and we have passed a major 
milestone in our aim to create an integrated forecasting 
system for our major hazards – weather, river flooding, 
damaging waves, and coastal inundation – with the 
research of the first four years now incorporated into the 
EcoConnect operational forecast system. 

The forecasting results we obtained during research are 
achievable on a daily basis. This provides a sound basis 
for further improvements. Research is now underway to 
extend the range of outputs and improve the forecasts. 
We will:

make better use of observations •	
increase model resolution to improve representation •	
of physical processes 
calibrate hydrological models for all important •	
catchments 

use multiple simultaneous model runs (ensembles) •	
to specify forecast uncertainty.

All of this will be enabled by the purchase of a new 
supercomputer at NIWA. New satellite and radar data 
will be assimilated into the weather models, and new 
hazards such as tornadoes, snowfall, and rain-induced 
landslides will be investigated. 

The next generation of inundation models will be 
improved by considering sediment transport processes 
during flooding.  At the coast we will use a complex 
systems approach to link weather, wave, hydrodynamic, 
and beach processes, and to develop predictive tools 
applicable to a wide range of spatial and temporal 
scales.

Significant wave height at the Steep Head wave buoy (off 
Banks Peninsula) as observed (black line) and as forecast 
by NZWAVE at 4 different lead times (see colour). This is the 
closest wave buoy to the coast south of Kaikoura.

Storm surge height relative to mean sea level as observed at 
the Kaikoura sea-level gauge (black line), and as forecast by 
EcoConnect at 4 different lead times (see colour).

Programme name: Reducing the Impacts of Weather-Related Hazards
Leader: NIWA
Duration: 2008–12
Funders: Foundation for Research, Science & Technology 
Contact: Michael Uddstrom, m.uddstrom@niwa.co.nz



24 Natural Hazards 2008

R
es

ea
rc

h Geological hazards and society

Understanding Auckland’s 
vulnerability to volcanic eruptions
DEVORA (DEtermining VOlcanic Risk in Auckland) is 
a major research project to improve the understanding 
of the Auckland Volcanic Field (AVF), and Auckland’s 
vulnerability to volcanic eruptions. 

The seven-year, $5-million project will help Auckland 
become better prepared for, and safer from, a future 
volcanic eruption by enabling better decision making to 
protect assets and reduce potential casualties. 

There are three main strands to the research:
improving our understanding of the AVF through •	
detailed geological studies
assessing hazards and risk from the volcanoes•	
quantifying social and economic impacts of a •	
volcanic eruption. 

Auckland is built on the AVF, a group of 50 volcanoes 
that have erupted over the last 250 000 years. Scientists 
believe that each volcano erupted only for a few 
months or years and then became extinct. The project 
will improve knowledge of the history of the Auckland 
volcanoes and the effects they have had on what is now 
Auckland City. 

A future volcano might erupt anywhere within 
Auckland, and likely effects are lava flows, hot ash and 
gas avalanches, fire fountains, and ashfall. Auckland 
is also at risk from ash fall from distant eruptions at 
volcanoes in the central North Island, and DEVORA will 
improve understanding of this volcanic threat too. 

The DEVORA project is based on the successful ‘It’s 
Our Fault’ project in Wellington, where the risk of 
earthquakes in the Wellington Region is being better 
assessed by a series of collaborations with industry, 
regional government, and science institutions.

Programme name: Determining Volcanic Risk in Auckland
Leader: GNS Science & the University of Auckland
Duration: 2008-2014
Funders: EQC and Foundation for Research, Science & Technology 
Contact: Gill Jolly, j.jolly@gns.cri.nz

It’s Our Fault: Preparing Wellington 
for major earthquakes
It’s Our Fault aims to see Wellington become better 
prepared for, and safe from, large earthquakes. GNS 
Science and collaborators are in the third year of an 
ambitious seven-year study of:

the likelihood of large Wellington earthquakes•	
the size and effects of these earthquakes•	
their impact on humans and the built environment.•	

To date we have largely focused on the ‘likelihood’ 
phase, to better define the location, rate of movement, 
and stress factors of the four major Wellington faults. 
Some key results to date include better definition of:

faulting in Cook Strait•	
timing and size of past ruptures on the Wellington, •	
Ohariu, and Wairarapa faults
state of locking and earthquake potential of the •	
subduction interface
fault interactions throughout the region, and rupture •	
statistics of the Wellington-Wairarapa fault pair.

We began the ‘effects’ phase of research in 2008. This 
will run over the next three years. Our aim is to improve 
our understanding of earthquake ground-shaking in 
Wellington City and the Hutt Valley. Geological, 
geotechnical, seismic instrumentation, and modelling 
research tasks will help us to predict and describe the 
shaking. Research includes ground-motion modelling 
over a range of shaking levels from very weak to very 
strong, such as could happen if the Wellington Fault 
were to rupture. 

The results from this ground-shaking research will 
provide key input into the subsequent ‘impacts’ phase of 
It’s Our Fault.

Programme name: It’s Our Fault
Leader: GNS Science
Duration: 2006–2012
Funders: EQC, ACC, Wellington City Council
Contact: Hannah Brackley, h.brackley@gns.cri.nz

While 2008 was a relatively quiet year for geological hazards, our underpinning geological research 
carries on. We continue to refine the assessment of frequency and magnitude of earthquakes, 
volcanic eruptions, tsunami, and landslides; all have implications for New Zealand communities and 
their resilience. Social science plays an important role in linking our scientific research to meaningful 
outcomes for communities and agencies involved in the many aspects of risk reduction and 
emergency management.
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Mount Mangaere, South Auckland.
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The Wellington region.
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natural disasters
Resilience is a capacity to cope with, and adapt to, 
adverse events such as natural disasters. GNS Science 
is leading research on how to develop resilient 
communities in New Zealand. The more resilient 
communities are, the better able they are to prepare for, 
respond to, and recover from, a disaster. 

We know that there are some key indicators of 
resilience, such as whether individuals feel they 
can make a difference, whether communities feel 
empowered to work proactively to address disaster 
risks, how much support communities receive from 
institutions, and how much they trust those insitutions.  

We can survey people to learn about the underlying 
level of these indicators within a community, and then 
help design hazard education and intervention strategies 
to fit a particular community’s needs.

We are developing a model of resilience using these 
key indicators. We are also identifying practical tools 
and strategies that can be used to build resilience in 
communities in New Zealand. 

What are the benefits of increasing resilience?

Building resilience has major benefits.  
For example it can:

decrease recovery time post-event•	
result in a better community response to warnings•	
lower casualty numbers and associated costs •	
reduce built environment and property damage  •	
increase the chances of businesses surviving after a •	
disaster
reduce psychosocial problems, such as trauma •	
and stress
reduce the overall economic costs of a natural •	
disaster.

Programme name: Geological Hazards & Society
Leader: GNS Science
Duration: 2008-2016
Funders: Foundation for Research, Science & Technology 
Contact: Kelvin Berryman, k.berryman@gns.cri.nz

Near-real time landslide monitoring 
with GeoNet
The New Zealand GeoNet Project, led by GNS Science, 
gathers data on earthquakes, landslides, volcanoes, 
and tsunami in New Zealand. It also provides the 
infrastructure to make the information publicly available 
via www.geonet.co.nz in near-real time. 

The GeoNet Project also monitors landslides specifically 
for research. We are gaining valuable insights into 
landslide behaviour and essential data for monitoring 
the conditional probability of failure. Again, data are 
freely available, and used by other agencies for hazard 
management. 

At present, two active landslides with infrastructure 
and people on them are monitored continuously for 
movement, rainfall and pore-water pressure. These are 
at Taihape and Utiku, both in the central North Island. 
Data gathered at these landslides better enable us to 
predict the landslides’ behaviour, for example in the 
event of heavy rain or in an earthquake.

In the South Island at Young River, a lake was formed 
in August 2007 after 11 million cubic metres of rock 
cascaded down a valley in Mt Aspiring National Park. 
We are continuously monitoring lake level and rainfall at 
the remote landslide-dammed lake, and gathering useful 
data on lake level as the lake outlet evolves.

GeoNet provides infrastructure for the monitoring 
of these landslides, and the technical backing for 
communications and software development and 
maintenance. These are essential to the success of the 
landslide monitoring. GNS Science research objectives 
also include developing early warning methods, 
although we are not contracted to provide early 
warnings to any party.

Programme name: New Zealand GeoNet Project
Leader: GNS Science
Duration: 2005-2010
Funders: EQC and Foundation for Research, Science & Technology 
Contact: Chris Massey, c.massey@gns.cri.nz

The Young River landslide, Mt Aspiring National Park. The lake 
created by the dam is around 500 metres wide. 

A community rally advocating preparedness for disasters at the 
ShakeOut earthquake drill, Southern California, November 2008. 
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Becker, J.S.; Saunders, W.S.A.; Hopkins, L.; Wright, K.C.; Kerr, J.E. (2008). 
Pre-event recovery planning for land-use in New Zealand: an updated 
methodology. Lower Hutt: GNS Science. GNS Science report 2008/11. 
39 p.

Clark, A.; Tait, A. (2008). Drought, agricultural production and climate change 
- a way forward to a better understanding. NIWA Client Report WLG2008-
33. 71 p.

Cousins, W.J.; Smith, W.D.; Destegul, U. (2008). Volcanic risks to LAPP Fund 
assets: GNS Science consultancy report 2008/102. 45 p.

Gorman, R.M. (2008). Wind and wave conditions northeast of New Zealand. 
Hamilton: NIWA. HAM2008-018. 34 p.

Mullan, B.; Wratt, D.; Dean, S.; Hollis, M.; Allan, S.; Williams, T.; Kenny, 
G. (2008). Climate change effects and impacts assessment: a guidance 
manual for local government in New Zealand (2nd ed.). NIWA. ME No. 
870, Ministry for the Environment, Wellington. 149 p.

Page, M.J. (2008). A bibliography of “rainfall-induced” landslide studies in  
New Zealand. Lower Hutt: GNS Science. GNS Science report 2008/08.  
19 p. + CD.

Paton, D.; Johnston, D.M. (2008). A means-end chain theory analysis of 
hazard cognitions and preparedness. Lower Hutt: GNS Science. GNS 
Science report 2008/19. 30 p.

Power, W.L.; Reyners, M.E.; Wallace, L.M. (2008). Tsunami hazard posed by 
earthquakes on the Hikurangi subduction zone interface. GNS Science 
consultancy report 2008/40. 58 p.

Ramsay, D.; Bell, R. (2008). Coastal hazards and climate change: a guidance 
manual for local government in New Zealand (2nd ed.). ME No. 892, 
Ministry for the Environment, Wellington. 127 p.

Reid, S.; Turner, R. (2008). Updating New Zealand wind speed information 
to the New Zealand related sections of the Australia/New Zealand 
StandardTM on the Design of Overhead Lines (EL052-2) and (AS/NZS 
1170). Wellington: NIWA Client Report WLG2008-4. 20 p.

Rhoades, D.A.; Gerstenberger, M.C.; Christophersen, A.; Savage, M.; 
Zhuang, J. (2008). Testing and development of earthquake forecasting 
models. GNS Science consultancy report 2008/70.

Scott, B.J.; Miller, C.A.; Jolly, G. (2008). Evaluation of a volcano monitoring 
system for the Department of Conservation at Raoul Island. GNS Science 
consultancy report 2008/165. 32 p.

Tait, A.; Baldi, M.; Clark, A.; Hollis, M.; Mullan, B.; Renwick, J.; Wratt, D.; 
Salinger, J. (2008). New Zealand climate and the potential impacts of 
climate change: a review with a special focus on land transport. NIWA 
Client Report WLG2008-28. 

Northland
Baldi, M. (2008). Climate analysis for the Far North District Council. NIWA 

Client Report AKL2008-042. 
Christie, A.B.; Barker, R.G.; Cox, S.C. (2008). Proposal for airborne 

geophysical surveys in Northland: mapping, mineral exploration, water 
resources and hazards. Lower Hutt: GNS Science. GNS Science report 
2008/01. 34 p.

Gillibrand, P.; Lane, E.M.; Arnold, J.; Carter, J.; Dumas, J.; Enright, M.; Goff, 
J.R. (2008). Northland Regional Council Tsunami Modelling Study 2. NIWA 
Client Report CHC2008-115. 111 p.

McSaveney, M.J. (2008). Review of management of some alluvial fans in 
Northland. GNS Science consultancy report 2008/349. 13 p.

Auckland
Cousins, W.J.; Smith, W.D. (2008). Goodman Property Services: risk of fire 

following natural disaster. GNS Science consultancy report 2008/62. 22 p.
Destegul, U.; McVerry, G.H. (2008). Eden Park earthquake ground response 

modelling. GNS Science consultancy report 2008/57. 45 p.
Ramsay, D.; Altenberger, A.; Bell, R.; Oldman, J.; Stephens, S. (2008). 

Review of rainfall intensity curves and sea levels in Manukau City. Part 2: 
Sea levels. NIWA Client Report HAM2007-168. 74 p.

Ramsay, D.L.; Stephens, S.A.; Oldman, J.; Altenberger, A. (2008). The 
influence of climate change on extreme sea levels around Auckland City. 
NIWA Client Report HAM2008-093. 194 p.

Bay of Plenty
Beetham, R.D.; Anderson, C. (2008). Waihi subsidence assessment. GNS 

Science consultancy report 2006/235.
Buxton, R.; McVerry, G.H. (2008). Estimate of spectra for Whangaehu hydro-

electric power scheme. GNS Science consultancy report 2008/345. 24 p.
Cole-Baker, J.; Britten, K.; Scott, B.J. (2008). Soil gas and ground 

temperature survey: Rotorua Hospital extensions. GNS Science 
consultancy report 2008/246. 11 p.

Graham, D.J.; Scott, B.J. (2008). Rotorua geothermal system: measurements 
and observations of selected surface features, May-July 2008. GNS 
Science consultancy report 2008/151LR. 17 p.

Waikato
Bell, R.G.; Goodhue, N. (2008). Annual sea levels at Tararu (Firth of Thames): 

1993–2007. NIWA Client Report HAM2007-084. 
Coco, G.; Payne, G. (2008). Raglan Cam-Era survey. NIWA Client Report 

HAM2008-128. 7 p.
Manville, V.R. (2008). TDC Acacia Heights catchment management plan. GNS 

Science consultancy report 2008/263. 10 p + CD.
Manville, V.R.; Scott, B.J. (2008). Whakapapa Stream lahar hazard: flooding 

assessment. GNS Science consultancy report 2008/49. 12 p.
Roulston, H.; Rouse, H.; Lane, E.; Arnold, J.; Gillibrand, P.A. (2008). Waikato 

Region tsunami hazard study: Stage 4 Mercury Bay. NIWA Client Report 
CHC2007-107. 50 p.

Scott, B.J. (2008). Geothermal assessment Te Kopia Rd, Waikite Valley: M & C 
Bayes. GNS Science consultancy report 2008/224LR. 4 p.

Smart, G.M.; Bind, J.; Keonig, A. (2008). Tongariro Delta flood study. NIWA 
Client Report CHC2008-111. 56 p.

Thompson, C.; Mullan, B. (2008). Analysis of high intensity rainfall for 
Hamilton City. NIWA Client Report WLG2008-010. 20 p.

Villamor, P.; Wilson, K.J. (2008). Tauhara geothermal development: active 
faults locations near the proposed Tauhara Power Plant site. GNS Science 
consultancy report 2008/184. 20 p.

Gisborne
Sturman, J.; Renwick, J. (2008). Analysis of climate data and future climate 

scenarios for Te Urewera. NIWA Client Report WLG2008-47.

Hawke’s Bay
Baldi, M.; Salinger, J.; Mullan, B.; Thompson, C. (2008). Impacts of climate 

change on high intensity rainfall in Napier. NIWA Client Report AKL2008-
033.

Goff, J.R. (2008). Tsunami Hazard Assessment for Hawke’s Bay Region. NIWA 
Client Report CHC2008-021. 30 p.

Porteous, A.; Tait, A. (2008). Frost maps for the Hawke’s Bay. NIWA Client 
Report WLG2008-30. 24 p.

Taranaki
Bell, R.G.; Stephens, S.A.; Ramsay, D.L. (2008). New Plymouth District–

Coastal hazards and climate change. NIWA Client Report HAM2008-092. 
Massey, C.I.; Palmer, N.G. (2008). Waikorora Bluff landslide, North Taranaki: 

movement monitoring report, December 2006 to December 2007. GNS 
Science consultancy report 2008/247. 18 p.

McKerchar, A.I. (2008). Commentary on Taranaki Regional Council low flow 
estimates. NIWA Client Report CHC2008-100. 6 p.

Sherburn, S.; Scott, B.J.; Miller, C.A. (2008). Data from the Taranaki Volcano-
Seismic network: July 2007 to June 2008. GNS Science consultancy 
report 2008/189. 19 p.

Manawatu-Wanganui
Dellow, G.D.; Dymond, J. (2008). Landslide hazards in the Horizons region. 

GNS Science consultancy report 2008/175. 27 p.
Gorman, R. (2008). Sea conditions off Wanganui, 23 February, 2008. NIWA 

Client Report HAM2008-181. 6 p.
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 Wellington
Barnes, P.M.; Pondard, N.; Lamarche, G.; Mountjoy, J.; Van Dissen, R.; 

Litchfield, N. (2008). It’s our fault - active faults and earthquake sources in 
Cook Strait. NIWA Client Report WLG2008-56. 

Beetham, R.D.; Begg, J.G.; Stagpoole, V.M.; Berkenbosch, H.; Palmer, 
N.G. (2008). Location of the Wellington Fault at Manor Park. GNS Science 
consultancy report 2008/119LR. 14 p.

Berryman, K.R.; Power, W.L.; Saunders, W.S.A.; Cousins, W.J. (2008). 
Tsunami hazard and mitigation in relation to proposed rural subdivision at 
Flat Point, Wairarapa Coast. GNS Science consultancy report 2008/226. 
28 p.

Coomer, M.A.; Johnston, D.M.; Edmonson, L.; Monks, D.; Pedersen, S.; 
Rodger, A. (2008). Emergency management in schools: Wellington survey. 
Lower Hutt: GNS Science. GNS Science report 2008/04. 28 p.

Cousins, W.J.; Power, W.L.; Destegul, U.; King, A.B. (2008). Combined 
earthquake and tsunami losses for major earthquakes affecting the 
Wellington region. GNS Science consultancy report 2007/280. 83 p.

Destegul, U. (2008). Featherston Street site class testing. GNS Science 
consultancy report 2008/139LR. 17 p.

McKerchar, A.I. (2008). Review of flood hydrology for the Waikanae and Otaki 
Rivers. NIWA Client Report CHC2008-158. 21 p.

McVerry, G.H. (2008). Seismic hazards occurring together in the same 
earthquakes for a pair of sites in the Wellington region. GNS Science 
consultancy report 2008/199. 18 p.

McVerry, G.H.; Destegul, U. (2008). Estimation of earthquake spectra for 
Transmission Gully. GNS Science consultancy report 2008/92. 50 p.

Revell, M. (2008). Estimation of mean wind speed in the greater Wellington 
region. NIWA Client Report WLG2007-60. 18 p.

Revell, M. (2008). Expected sea level variation at Wellington Overseas 
Terminal. NIWA Client Report WLG2008-7. 8 p.

Villamor, P.; Langridge, R.M.; Ries, W.; Carne, R.; Wilson, K.J.; Seebeck, H.; 
Cowan. L. (2008). It’s our fault - Wairarapa Fault slip rate investigations 
task: Completion report, is the Wairarapa Fault slip rate decreasing to the 
north? GNS Science consultancy report 2008/170. 53 p.

Nelson/Marlborough & Tasman
McKerchar, A.I. (2008). High intensity rainfall analysis for Nelson urban area. 

NIWA Client Report CHC2008-093. 18 p.
Wratt, D.; Mullan, B.; Ramsay, D.; Baldi, M. (2008). Climate change and 

variability – Tasman district. NIWA Client Report WLG2008-51.

Canterbury
Cox, S.C.; Allen, S.K.; Ferris, B.G. (2008). Vampire rock avalanches, Aoraki/

Mount Cook National Park, New Zealand. Lower Hutt: GNS Science. GNS 
Science report 2008/10. 34 p.

Forsyth, P.J. (2008). Natural hazards in Canterbury: planning for reduction, 
stage 2. Lower Hutt: GNS Science. GNS Science report 2008/17. 41 p.

Goff, J.; Grant, H. (2008). Canterbury region tsunami risk: current knowledge 
and management. NIWA Client Report CHC2008-173. 42 p.

Hendrikx, J. (2008). Snow Storm Data Collection: Mobilisation in October 
2007. Christchurch: NIWA. CHC2008-004: prepared for Dept. of Building 
and Housing. 13 p.

Langridge, R.M.; Hemphill-Haley, M.; Ries, W. (2008). Active fault mapping 
and rupture avoidance at Queen Mary Hospital, Hanmer Springs. GNS 
Science consultancy report 2008/113. 52 p.

Pearson, C.P.; Griffiths, G.; Horrell, G.A. (2008). Review of the flood 
frequency hydrology of the Ashburton River, Canterbury. NIWA Client 
Report CHC2008-148.

Reese, S.; Schmidt, J. (2008). Tsunami and flood hazard exposure of council 
infrastructure in Christchurch City. NIWA Client Report WLG2008-67. 176 p.

Stirling, M.W. (2008). Updated probabilistic seismic hazard assessment for the 
Canterbury region: addendum report. GNS Science consultancy report 
2008/74. 15 p.

Walsh, J.M. (2008). Steep Head directional wave buoy annual report - January 
2007 to December 2007. Christchurch: NIWA. CHC2008-007: prepared for 
Environment Canterbury and Christchurch City Council. 17 p.

Walsh, J.M. (2008). McCormacks Bay Hydraulics and Sedimentation Study 
Data Report. Christchurch: NIWA. CHC2008-090 (Rev A): prepared for 
Christchurch City Council. 11 p.

Woods, R.A.; Tait, A.; Mullan, A.B.; Hendrikx, J.; Diettrich, J. (2008). 
Projected climate and river flow for the Rangitata catchment for 2040. 
NIWA Client Report CHC2008-097. 28 p.

West Coast
Dellow, G.D.; Beetham, R.D. (2008). Geotechnical methods for assessing 

foundation conditions for flood control structures. GNS Science 
consultancy report 2008/59. 22 p.

McVerry, G.H.; Beetham, R.D. (2008). Site-specific response spectra for 
Dillmans Power Scheme. GNS Science consultancy report 2008/200. 41 p.

Otago
Barrell, D.J.A.; Van Dissen, R.J.; Langridge, R.M.; Cox, S.C.; Wilson, K.J.; 

Rieser, U.; Lukovic, B. (2008). Seismic loads on dams: Waitaki system - 
Kirkliston Fault displacement characterisation. GNS Science consultancy 
report 2007/146.

Glassey, P.J. (2008). Deep Creek/Deep Stream water pipelines: preliminary 
engineering geological assessment of alternative sites for crossing the 
Taieri River. GNS Science consultancy report 2008/138. 7 p.

Halstead, I.; Tuck, E.; Hendrikx, J. (2008). Waitaki snow season report 2007-
2008: Panorama, Rose and Mueller snow courses. NIWA Client Report 
WLG2008-29.

Lane, E.M.; McMillan, H.; Gillibrand, P.; Enright, M.; Carter, J.; Arnold, J.; 
Bind, J.; Roulston, H.; Goff, J.R.; Gorman, R.; Fenwick, G.D. (2008). 
Otago Regional Council Storm Surge Modelling Study. NIWA Client Report 
CHC2008-047. 156 p.

McKerchar, A.I. (2008). Review and comment on future climate change and 
climate variability relevant to flood flows in the Leith/Lindsay catchments, 
Dunedin. NIWA client Report CHC2008-005. 40 p.

Southland
Hicks, D.M.; Henderson, R.D.; Diettrich, J. (2008). Effects of MTAD on flood 

flows, bedload transport, bed mobility, and channel morphology in the 
Lower Waiau River - Draft. NIWA Client Report CHC2008-060. 76 p.

Turner, R.; Williams, M. (2008). Preliminary assessment of trends in October 
and November weather patterns and sea-surface temperatures for 
Stewart Island’s NE coast for the period 1998-2007. NIWA Client Report 
WLG2008-20. 13 p.

Zhao, J.X.; McVerry, G.H.; Glassey, P.J. (2008). Estimation of earthquake 
spectra for Waipori No. 1 dam. GNS Science consultancy report 2008/48. 
32 p.

International
Becker, J.S.; Johnston, D.M.; Coomer, M.A.; Ronan, K. (2008). Flood 

risk perceptions, education and warning in four communities in the 
Hawkesbury-Nepean Valley, New South Wales, Australia: results of a 
questionnaire survey, February 2006. Lower Hutt: GNS Science. GNS 
Science report 2008/02. 68 p.

Fouhy, E.; Wang, L.; Hosking, D. (2008). Pacific island climate data rescue: 
data added to National Climate Database. NIWA Client Report WLG2008-
002. 112 p.

Kaye, G.D.; Finnis, K.; Johnston, D.M.; Paton, D. (2008). Volcanic hazard 
awareness in the tourism sector in Mammoth Lakes, California, USA. 
Lower Hutt: GNS Science. GNS Science report 2008/35. 10 p.

Porteous, A. (2008). Integrated climate change adaptation in Samoa: an 
information system to strengthen the Climate Early Warning System. NIWA 
Client Report WLG2008-46: 27 p.

Ramsay, D.; Stephens, S.; Gorman, R.; Bell, R.; Oldman, J. (2008). 
Kiribati Adaptation Programme. Phase II: Information for Climate Risk 
Management. Sea levels, waves, run-up and overtopping. NIWA Client 
Report HAM2008-022. 136 p.

Thompson, C.; Mullan, A.B.; Burgess, S.; Ramsay, D. (2008). Kiribati 
Adaptation Programme. Phase II: Information for Climate risk 
management. High intensity rainfall and drought. NIWA Client Report 
WLG2008-12. 103 p.

Wang, L.; Hosking, D.; Pihigi, F. (2008). Pacific Island climate data rescue: 
update on data added to climate database. NIWA Client Report 
WLG2008-05. 2 p.

Zhao, J.X. (2008). Compilation of strong motion records from subduction 
earthquakes in Japan. GNS Science consultancy report 2008/340. 146 p.

 
Most of the reports here are prepared under contract for 
commercial clients. Contact the authors for more details 
of report availability.



30 Natural Hazards 2008

C
o

nt
ri

b
ut

o
rs

Dr Jordy Hendrikx
Snow & Ice Research Scientist, NIWA
Jordy has a background in snow avalanche 
forecasting and hazard management. He is 
in charge of the design and implementation 
of NIWA’s snow and ice monitoring network, 
and is also leading a project on the impacts 
of climate change on snow, ice, and river 
flows in New Zealand. Jordy coordinated the 
production of this annual review in conjunction 
with Wendy Saunders. 

Wendy Saunders
Natural Hazards Planner, GNS Science
Wendy is involved in researching policy and 
planning for natural hazard risk reduction, which 
has included compiling landslide guidelines 
for consent and policy planners. Wendy 
coordinated the production of this annual review 
in conjunction with Jordy Hendrikx.

Dr Rob Bell 
Principal Scientist, Natural Hazards, NIWA
Rob is a Principal Scientist for natural hazards 
research and consultancy work. His specialities 
are coastal hazards and the effect of climate 
change. Rob coordinated the RiskScape 
research programme until recently.

Dr Kelvin Berryman 
Hazards & Society Programme Leader, GNS 
Science
Kelvin manages ten objectives under 
the programme, which aims to develop 
quantitative estimates of geological hazards, 
and evaluate how New Zealand society is 
addressing these perils.

Graham Hancox
Senior Engineering Geologist, GNS Science
Graham leads GNS studies on earthquake-
induced landsliding (EIL) in New Zealand and is 
involved in the GeoNet Project and studies of 
rainfall-induced landslides in New Zealand. He 
has worked on many other projects, including 
the Tongariro and Clyde power projects and the 
recent Transmission Gully geotechnical studies.

Andrew King 
Section Manager, Active Landscapes,  
GNS Science, and Co-Leader, RiskScape  
New Zealand joint venture
Andrew manages the Geohazards Solutions 
section of GNS Science. He is a civil engineer 
with specialist knowledge in structural 
engineering, particularly the response of the 
built environment to earthquakes. Andrew 
coordinates the RiskScape research programme 
together with Stefan Reese.  

Alan Porteous
Agricultural Climatologist, NIWA
Alan specialises in providing climate information 
to a wide range of audiences. He is responsible 
for production of the New Zealand Climate 
Update, NIWA’s monthly climate summary and 
outlook newsletter. He works with the farming 
community to deliver climate information and 
analysis, including projects to encourage 
adaption to climate variability and climate 
change. 

Dr Murray Poulter 
Chief Scientist, Atmosphere, Natural Hazards, 
& Energy, NIWA
Murray leads NIWA’s atmosphere research 
and consulting portfolio, which includes 
natural hazards, atmospheric pollutants, and 
renewable energy. Within the natural hazards 
area this covers weather, flooding, and 
coastal-related hazards, the impacts of climate 
change on these hazards, and development of 
forecasting systems.

Doug Ramsay
Manager, Pacific Rim, NIWA
Doug leads NIWA’s work in the Pacific, and 
coordinates coastal consultancy work in 
NIWA’s Hamilton office. He specialises in 
work on understanding and managing coastal 
hazard risk, and the impacts of climate change 
on these risks. 

Dr Stefan Reese
Risk Engineer, NIWA, and Co-Leader, 
RiskScape New Zealand joint venture
Stefan has a background in physical geography 
and specialises in the physical and socio-
economic impacts of different types of hazards 
such as tsunami, river floods, storm surges, 
and wind events. Other research interests are 
climate change impacts, social vulnerability, risk 
perception and planning for natural hazard risk 
reduction. Stefan coordinates the RiskScape 
research programme together with Andrew King. 

Dr Michael Uddstrom 
Principal Scientist, Environmental Forecasting, 
and Programme Leader, Reducing the Impact 
of Weather Related Hazards, NIWA
Michael’s research interest is in the use 
of satellite observations of atmospheric 
emissions to improve the accuracy of weather 
forecasts, and hence of the entire downstream 
modelling system.  

Dr Terry Webb 
General Manager, Natural Hazards, GNS 
Science
Terry manages the Natural Hazards Group at 
GNS Science and is thus responsible for the 
Group’s research and consultancy services in 
the areas of geological hazards (earthquakes, 
volcanoes, landslides, and tsunami) and 
geological mapping.  Management of the EQC-
funded GeoNet project is also a responsibility of 
the Group.

 Dr Jordy Hendrikx Wendy Saunders Dr Rob Bell Dr Kelvin Berryman Graham Hancox Andrew King
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Short courses in 2009
In 2009 the Natural Hazards Centre will be running six two-day courses (with optional field 
trips) focusing on understanding natural hazards, and on ways that individuals, communities, 
organisations and government can plan to avoid and manage the consequences of such hazards. 

Our courses are aimed at anyone with an interest, or 
role, in assessing, managing or communicating the risks 
associated with natural hazard events including:

planners•	
emergency managers•	
educators•	
engineers•	
utility and asset managers•	
local, regional and central government policy •	
makers.

For more information on these courses and to download 
the course brochures go to:

www.naturalhazards.net.nz/courses

Understanding and managing earthquake hazards 
14-15 May 2009, Wellington

Australasian hazard management workshops 
5-7 August 2009, Melbourne

Planning for a volcanic crisis 
23-25 September 2009, Auckland

Managing extreme weather and flooding 
October 2009, Wellington

Understanding and managing landslide hazards 
4-6 November 2009, Wellington

Managing coastal hazards 
18-19 November 2009, Hamilton

Joint Centre for Disaster Research 
Summer Institute Field Trip.   
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