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Abstract
This paper documents the June 2006 snow 
storm and compares it to other significant 
snow storms in Canterbury. The large snow 
storm of 12 June 2006 delivered record snow 
depths to some parts of Canterbury and 
produced significant snow falls elsewhere, 
with considerable damage and disruption to 
electricity distribution, communication and 
transport systems in the greater Canterbury 
region. Insurers have estimated that insurance 
claims in the South Island from the snow storm 
will exceed $35 million. Shortly following 
the storm, point measurements from the 
manual rain gauge network and other sources 
of data were collected to determine snow 
depths across the Canterbury region and they 
were compared to published information on 
previous snow storms in Canterbury.

In areas north of the Rakaia River snow 
depths from the June 12 storm had been 
equalled in previous storms. Snow depths in 
inland areas north of the Rakaia River were 
similar to the 1973 storm. However, the 
2006 storm produced pockets of significantly 
deeper snow west of Darfield and towards the 
foothills, conditions more similar to the 1945 
storm. In the coastal plains areas (north of 
the Rakaia) the snow was much deeper than 
the 1992, 1973 or 1967 snow storms, except 
in and close to Christchurch, where the 1992 
snow storm was much more severe.

Snow depths were extreme in areas south 
of the Rakaia River. In the mid and south 
Canterbury plains and foothills the 2006 

storm produced greater snow depths than the 
1973 and 1967 snow storms. Snow depths 
throughout this area were similar to the 1945 
snow storm and in some areas much deeper. 
Ashburton had its greatest maximum snow 
depth on record: it has been estimated that 
the 2006 snow storm represented a 1-in-150 
year event in Ashburton. Inland areas around 
Fairlie and Burkes Pass had snow depths 
similar to the 1973 storm, but areas further 
west in the Mackenzie Basin had significantly 
less snow than in most previous notable 
snow storms—only 50  cm were recorded at 
the Hermitage in 2006, as opposed to over  
100  cm in 2002, 1973 and 1967.

Introduction
The heavy snowstorm of Monday, 12 
June 2006, caused considerable damage 
and disruption to electricity distribution, 
communication and transport systems in 
the greater Canterbury region. The storm 
generated a high level of public interest due 
to the duration of loss of electrical supply 
to some areas, the cost of damage to the 
distribution system and consequential losses 
to businesses and householders.

The aim of this paper is to place this 
snow storm in context with historical snow 
storms to determine the relative magnitude 
of the storm in terms of snow depth, density 
and human impacts. Information on snow 
density is presented, as this is an important 
parameter in terms of damage, but only a few 
measurement of snow density are available, so 
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information is presented at a more qualitative 
level. Human impacts of this and previous 
snow storms will also be presented. The area 
of this study extends from slightly north of 
the Waimakariri River in Canterbury, down 
to the Waitaki in north Otago and inland 
into the Mackenzie Basin. This extent was 
required to obtain an overall understanding 
of the snowfall in Canterbury and to allow a 
reasonable comparison with previous events.

Review of previous snow storms 
in Canterbury
A literature review of previous snow storms 
shows that the significance and impact of a 
snow storm depends on its location within 
Canterbury and the time of year. Snow storms 
which affect more people are often considered 
more significant than storms which affect only 
alpine areas for instance. The time of year is 
also important in terms of the storm’s effects 
—a heavy snowfall in spring may have greater 
impact than a similar storm in winter due 
to stock conditions and numbers. Snowfall 
is very spatially variable and snow storms 
can severely affect one part of Canterbury, 
while having little or no effect on other 
areas. Burrows (1992) list the worst years for 
snow storms in the Canterbury–Mackenzie 
area as 1867, 1895, 1903, 1918, 1945 and 
1992, when there were multiple snow storms, 
sometimes compounded by heavy frosts. 
Other notable years include 1862, 1878, 
1879, 1888 and 1967. Additional significant 
events not listed by Burrows (1992) but 
included by DTEC (2001) include 1894, 
1938 and 1973. However, Tait et al. (2001) 
and Tait et al. (2005) consider the storms in 
1945, 1967, 1973, 1992, 1996 and 2002 to 
be the most severe snow storms affecting the 
Timaru and Ashburton districts.

The following section provides a brief 
overview of six selected snowfall events for 
the Canterbury region. These have been 
selected because of the availability of reliable 

information and extent of coverage across 
Canterbury. This selection corresponds to 
those used by Tait et al. (2005). These storms 
occurred in 1945, 1967, 1973, 1992, 1996, 
and 2002.

The 12–14 July 1945 storm
The 12–14 July 1945 storm produced very 
heavy snowfall down to sea level. Christchurch, 
Ashburton, and Timaru are estimated to have 
had 30–45  cm of snow on the ground, with 
inland areas such as Methven, Staveley and 
Alford Forest reporting over 60  cm. Temuka 
had 25  cm of snow, and there was 30  cm 
of snow in Geraldine (DTEC, 2001). This 
storm was described as the heaviest fall in 
the Ashburton Borough in 40 years (DTEC, 
2001). The snowfall was the result of the 
combination of a deep depression which 
formed off the coast of Australia and moved 
across the South Island on 13th of July, 1945 
(Tait et al., 2005). At the same time, a cold 
south-westerly airstream undercut this area 
of relatively warm moist air, causing rapid 
uplifting and cooling (Fig. 1).

The snow was followed by -1 to -7 °C 
frosts that froze the snow to power and 
telephone lines. The effects of this storm 
included several broken and bent power 
poles (Tait et al., 2005). Power was cut off for 
about a week in many rural areas; however the  
power was restored to Ashburton, Methven, 
Rakaia and Hinds by the evening of 16 July 
(DTEC, 2001).

The 16–19 November 1967 storm
The November 1967 snowfall is regarded as 
the most severe spring snowfall on record and 
the worst in Canterbury since 1945. It hit 
inland South Canterbury and North Otago 
particularly hard. In the Mackenzie snow was 
between 60 and 90  cm deep. Snow depths of 
over a metre were recorded at The Hermitage, 
50  cm at Fairlie, 25  cm at Methven, and 
around 11.5  cm at Geraldine (Hughes, 1967; 
Tomlinson, 1970). However, in coastal areas 
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Figure 1 –  Surface pressure maps from 13 to 15 July 1945 (Meteorological Service of New Zealand 
Ltd., 2006).        Reproduced with kind permission from the Meteorological Service of New Zealand Ltd.
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only sleet and rain fell and no snow settled 
on the ground. Figure 2 shows the estimated 
maximum snow depths (in inches) from  
the storm. 

The snow fall was the result of a slow-
moving low pressure system located in the 
Tasman Sea causing a cold southwesterly 
airflow over New Zealand. On the 16th a 
slow-moving trough of low pressure moved 
up over the South Island, lowering the surface 
air temperatures to 2°C in Ashburton (Neale 
and Thompson, 1977) (Fig. 3). Over most of 
Canterbury from the Rakaia to the Waitaki 
Rivers, snow began falling between 10  am 
and midnight on the 16th, which below  
2000 feet ceased by noon on the 17th 
(Tomlinson, 1970). The impacts of the 
storm included damage to the electricity and 
telephone network, with over 400 electricity 
poles broken (Hughes, 1967). Between 
60,000 and 70,000 sheep and lambs died 
(Tomlinson, 1970).

The 5–6 August 1973 storm
Burrows (1977) described the August 
1973 storm as the heaviest since July 1945. 
Snow depths resulting from the storm were 
180  cm at Mount Hutt, 71  cm at Fairlie,  
67  cm at Lake Tekapo, and 61  cm at Methven 
(Fig. 4). The rain–snow boundary was between 
10 and 15  km inland from the east coast  
(Hughes, 1974). The snowfall was the 
result of a slow-moving low pressure 
system that moved over North Otago and 
Canterbury from the south and west, which 
was embedded in a very cold southwesterly 
airstream (Hughes, 1974) (Fig. 5).

The impacts of the storm included exten-
sive disruption of communications, power 
supply and transport, with many secondary 
roads blocked for several days (Neale and 
Thompson, 1977). While in 1967 a thaw 
set in relatively quickly, in this storm repair 
crews were unable to gain access to damaged 
sections of the power network for up to ten 

Figure 2 – Maximum snow depths (inches) from the November 
1967 snowfall. Dots represent measurement sites (modified from 
Tomlinson, 1970).
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Figure 3 – Surface pressure maps from 14 to 17 November 1967, showing the slow-moving low pressure 
system (3a-c) and trough on the 16th (3c). (Tomlinson, 1970). 

Reproduced with kind permission from the Meteorological Service of New Zealand Ltd.

Figure 4 – Maximum snow depths (inches) from the August 1973 snowfall. Dots represent 
measurement sites (Modified from Tomlinson and Edie, 1976).

Reproduced with kind permission from Lincoln University
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days after the snow fell (Hughes, 1974). The 
extensive damage to lines running east–west 
in southern Canterbury and north–south in 
Northern Canterbury was notable, and was 
attributed to the different wind directions 
(Hughes, 1974). Damage to farm buildings 
and power poles due to snow loading was 
also quite extensive, particularly in the high 
country, where over 500 poles were damaged 
or broken. Stock loses were also heavy, with 
the deaths of 133,193 sheep and 4,137 cattle 
(Hughes, 1974).

The 27–29 August 1992 storm
The August 1992 snow storm brought 
very heavy snowfall to all of Canterbury, 
compounding the effects of a heavy snowfall 
only a month earlier (which had been rated 
the worst in 20 years) (King, 1992; Tait  
et al., 2005). Across the Canterbury plains 
approximately 40  cm of snow fell, in some 
locations falling on top of snowfall from the 

previous month. On the 27th of August, 
in Christchurch snowfalls of 5–30  cm were 
experienced, and over 100  cm of snow fell 
on the Port Hills (Christchurch Engineering 
Lifelines Group, 1997). While this snow 
storm was particularly heavy in Christchurch, 
other areas of the Canterbury plains seem 
to have been less affected than in previous 
events. The snowfall was the result of a rapidly 
deepening depression which moved from 
the west coast of the North Island, over the 
north of the South Island and off to the east 
coast of the South Island over 4 days from  
26-29 August (Fig. 6). This low was very 
deep, with pressures dropping to 975  hPa; it 
was accompanied by a supply of cold air from 
the southerly flow once positioned off the 
east coast of the South Island (Christchurch 
Engineering Lifelines Group, 1997). The 
impacts of the storm included widespread 
disruption of power supply, communications, 
and transport. Stock losses were severe, with 

Figure 5 – Surface pressure maps from 5 to 6 August 1973, showing the slow-moving low pressure 
system which was embedded in a very cold southwesterly airstream (Hughes, 1974).

Reproduced with kind permission from the Meteorological Service of New Zealand Ltd.
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Figure 6 – Surface pressure maps from 24 to 29 August 1992 (Meteorological Service of New Zealand 
Ltd., 2006).       Reproduced with kind permission from the Meteorological Service of New Zealand Ltd.
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approximately 13% of all stock in Canterbury 
(c. 1 million animals) being killed as result of 
the snow (Scales, 1994).

The 9–13 June 1996 storm
The June 1996 snow storm has been 
described as The Big Chill (Meteorological 
Service of New Zealand Ltd., 2006). The first 
significant snowfalls in Canterbury began 
during the night of 11/12 June. Methven 
recorded 20 cm of snow and there was 10  cm 
in Ashburton (Tait et al., 2005). The heaviest 

snow falls occurred inland, where about  
40  cm fell in some places. The impacts of the 
storm included damage to the power lines, 
and the loss of power to about 2000 homes 
in the Ashburton district. ECNZ reported 
that power consumption hit an all-time 
record in the South Island, with 1901 MW at 
6pm on the 11th (Meteorological Service of  
New Zealand Ltd., 2006).

The snowfall was the result of the 
development of a complex area of low 
pressure to the east of New Zealand during 

Figure 7 – Surface pressure maps from 8 to 13 June 1996 (Meteorological Service of New Zealand  
Ltd., 2006).     Reproduced with kind permission from the Meteorological Service of New Zealand Ltd.
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the 11th of June. This caused a sequence of 
disturbances which rotated around this low, 
bringing snow onto the east coast from the 
south to southeast (Meteorological Service of 
New Zealand Ltd., 2006) (Fig. 7).

The 17–19 June 2002 storm
The June 2002 snow storm brought significant 
snow to mid Canterbury and Otago, with 
snow to sea level and 10–40  cm deep in many 
other areas. The impacts included the closure 
of Christchurch airport. SH1 was closed  
from Dunsandel to Temuka, resulting in 
hundreds of travellers being stranded. Power 
lines failed due to the weight of snowfall in 
and near Ashburton, and snowfall was 1  m 
deep at Mt Cook Village (Meteorological 
Service of New Zealand Ltd., 2006).

The snowfall was the result of a complex 
depression with a number of centres which 

moved east-southeast over the South Island 
during the 48 hours from midday on the  
17 June to midday on 19 June (Fig. 8). This 
resulted in a flow from the Tasman Sea of 
relatively mild, moisture-laden air aloft, 
which overran much colder air trapped at 
lower levels on the eastern side of the South 
Island. This combination of warm moist air 
over-running cold air in winter forms classic 
snow-producing conditions (Meteorological 
Service of New Zealand Ltd., 2006).

Analysis of the 12 June 2006 
snow storm
Synoptic overview of the 12 June 2006 storm
In general, large snow storms such as those 
described above are the result of a rapidly 
deepening depression moving from the 
Tasman Sea southeastward across New 

Figure 8 – Surface pressure maps from 17 to 19 June 2002 (Meteorological Service of New Zealand 
Ltd., 2006).     Reproduced with kind permission from the Meteorological Service of New Zealand Ltd.
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Zealand, with a strong moist northwesterly 
airstream ahead and a very cold southerly 
flow behind. When the pressure at the 
centre of these depressions falls by more than  
24  hPa in 24 hours as it approaches  
New Zealand, it is often referred to as a  
‘bomb’ depression. Rapid deepening of 
depressions by this magnitude can lead to very 
large precipitation rates and consequently 
heavy rain or snowfall totals, especially if 
the storm stalls over an area for more than  
24 hours.

The snow storm of 12 June started as a 
mid-Tasman depression which deepened on 
11 June. The centre of this depression tracked 

over the north of the South Island on 12 
June. Heavy snowfall started in Canterbury 
on the night of 11/12 June, with heavy 
snow reported in Twizel at 10pm on 11 June  
(Fig. 9a-d).

The depression’s central pressure fell by 
20 hPa between midnight on 10 June and 
midnight on 11 June. The resulting intense 
vertical motion in the northwest flow ahead 
of the front associated with the depression 
led to the heavy precipitation rates. This, 
combined with the very cold air undercutting 
the front from the southwest, enabled the 
precipitation to fall to the ground as snow, 
not rain.

Figure 9 – Surface pressure maps for (a) 1200 NZST 11 June, (b) 0000 NZST 12 June, (c) 1200 
NZST 12 June and (d) 0000 NZST 13 June, 2006. Contour intervals are 2 hPa (Meteorological 
Service of New Zealand Ltd., 2006).

Reproduced with kind permission from the Meteorological Service of New Zealand Ltd.
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As the depression moved across the 
Southern Alps, centres reformed off the east 
coast as the original centres weakened on the 
western side of the Southern Alps (Fig. 9c). 
South of where these centres reformed was the 
location of the most intense storm activity and 
greatest snow depth. On 12 June 2006 these 
centres reformed over northern Canterbury, 
and mid and southern Canterbury bore the 
brunt of the resulting precipitation.

Snowfall depth and extent in Canterbury for 
the 12 June 2006 storm
To compare the 12 June 2006 snow storm 
with other storms, the snow extent and 
depth had to be documented throughout 
Canterbury. Observers in the national 
network of manual rain gauges throughout 
the Canterbury region were contacted. These 
observers usually report on a monthly basis 
at the end of each calendar month, with 
data becoming available by the middle or 
end of the following month. To hasten the 
documentation of this snow storm, more 
than 50 observers were contacted over the 
period 14–19 June, and questioned about 
the 12 June snow storm. Each observer was 
asked for a measurement of maximum snow 
depth at their gauge for Monday 12 June and 
Tuesday 13 June. They were also asked about 
how representative they felt this measurement 
was for the area they were in. A further 12 
data points were obtained from Andrew 
Hare, GIS Administrator at Waimate District 
Council, which he collected on the morning 
of the storm from concerned people calling 
in across the Waimate district.

Additional data points were obtained 
from Stuart Burgess (NIWA Wellington), 
newspaper reports, internet snow reports 
(e.g., ski field data) and other inferred 
information. This has resulted in a total of 
53 data points across Canterbury and North 
Otago for a range of elevations. These data 
points have then been used to interpolate 
a maximum observed snow depth surface 

across the region. For locations with no 
observations, the relationship between snow 
depth and elevation in the available data 
was used to infer the snow depth, based on 
simple co-krigging using the ESRI ArcGIS© 
9.1 Geostatistical analyst tool. Co-krigging is 
a statistical interpolation method which uses 
data from multiple data types (i.e., the 53 
snow depth data points and a 200  m Digital 
Elevation Model (DEM) for elevation data) 
to predict or interpolate values of the primary 
data type (i.e., snow depth) (ESRI, 2003).

The result of this interpolation is presented 
in Figure 10. This map uses the 53 known 
snow depth data points to extrapolate snow 
depth across the whole region as a function 
of the elevation, as represented by a 200  m 
DEM. The maps of snow depth which were 
produced for the 1967 and 1973 storms 
used expert judgement to extrapolate snow 
depth to areas without observations. Simple 
co-krigging achieves the same outcome, but 
is an objective method of extrapolating this 
information.

Figure 10 shows that Temuka and Rakaia 
had up to 30  cm of snow, with snow depths 
decreasing towards the sea, and increasing 
towards the northwest and into the lower 
foothills. Deeper pockets of snow were 
experienced around Methven and Lyndhurst 
Station. Further south, most coastal areas 
(e.g., Timaru, Oamaru) had 20–30  cm 
of snow, while areas such as Glenavy and 
Studholme had less snow, with maximums of 
5–10  cm recorded. North of Rakaia, the snow 
depth decreased northwards and eastwards, 
with 20–30  cm on the plains near Lincoln, 
decreasing to 5–6  cm on Brighton Beach in 
Christchurch and 10–15  cm in Amberley. 
Deeper pockets of snow were experienced 
west of Darfield, with 75  cm recorded at 
Homebush Station. Towards the foothills 
snow depth also increased, with 50  cm in 
Springfield and 80  cm at Ryton Station. 
Inland areas around Fairlie, Kimbell and 
Burkes Pass had much deeper snow than the 
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Figure 10 – Inferred maximum snow depths (cm) from the 12 June 2006 
snow storm across the Canterbury region. The snow depth interpolation 
surface considers the snow depth and the elevation at each point and 
extrapolates a snow depth for all other areas using an empirical relationship 
and a 200  m digital elevation model.

Canterbury Plains, with depths commonly 
exceeding 70  cm. Further west into the 
Mackenzie Basin, snow depths decreased, 
with 40–50  cm being more common across 
most parts. 

Discussion
How does the 12 June 2006 storm compare 
to previous storms?
It is very difficult to directly compare one 
storm to another due the sparse spatial 
information available from historical records. 
Furthermore, historical data on previous 
snow storms are incomplete and occasionally 
unclear. The following section provides 
quantitative information where available, 
followed by a more qualitative comparison 
with previous events. Hendrikx (2006) has 
estimated that this event represented a return 
period of 1 in 150 years for Ashburton, but 
no attempts have been made to express the 

whole event in terms of a return period. 
Tomlinson and Edie (1976) have published a 
map of snow depth for the 1-in-50 year event 
for all of New Zealand, but the author of this 
paper was not satisfied that the data available 
is of sufficient quantity or accuracy to review 
this map with any reasonable level of accuracy 
or with a realistic error band. 

Snow depth
Table 1 presents snow depth information 
in centimetres for a selection of localities 
throughout Canterbury. Sparse point data 
of snow depth is available for the storms in 
1945, 1992, 1996 and 2002. The 1967 and 
1973 storms however have maps of snow 
depth and most points are can be inferred 
from these figures.

Due to a lack of point observations 
for each storm, it is extremely difficult to 
accurately compare this data, so a more 
qualitative analysis was undertaken. This 
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analysis considers all available data for each 
snow storm, including anecdotal evidence 
contained in the text of the reports and 
inferences about the extent of the snow and 
snow depth. This analysis is supported by 
point measurements where available.

This qualitative analysis suggests that the 
snow storm of 12 June 2006 is similar in 
terms of snow depth to the 1973 snow storm 
in areas inland and north of the Rakaia River. 
Pockets of significantly deeper snow were 
experienced west of Darfield and towards 
the foothills, which experienced conditions 
more similar to the 1945 storm. In the 

coastal plains areas north of the Rakaia, the 
snow was much deeper than the 1992, 1973 
or 1967 snow storms, except in and close to 
Christchurch, where the 1992 snow storm 
was much more severe. In areas south of the 
Rakaia River, but limited to the Canterbury 
plains and foothills, this analysis suggests that 
in terms of snow depth the 12 June 2006 
snow storm was more extreme and produced 
greater snow depths than the 1973 and 
1967 snow storm. Snow depths throughout 
this area were more like the 1945 snow 
storm and in some areas were much greater. 
Ashburton had the greatest maximum snow 

Table 1 – Table of observed maximum snow depth (cm) at selected locations in Canterbury. Shaded 
figures indicate the storm with greatest recorded depth at each location.

  1945 1967 1973 1992 1996 2002 2006

Christchurch 30-40 0* 0* 5-30 5-10  10 5-15
Port Hills  0* 0* >100   10-15
Darfield   40  10* 25* 30-40   40
Sheffield  30* 60*    50
Amberley  0* 0*    10-15
Oxford  0-5* 0-5*    15
Lincoln  0* 0*    10-15
Rakaia  0* 0*    30
Ashburton   30  0* 0* 9   10  15-30 38
Methven   60+ 25  61     20  40-50 55
Mt Hutt  >100* 180     85
Geraldine   30  11.5  45*    40-50
Mt Peel  27.5  25*    45
Arundel  40* 25* 30-40   40
Mesopotamia  90  75*    70
Plains < 45  0-60* 0-30*  < 40# 10-40 30-60
Temuka   25       30
Fairlie  50  71     80
Lake Tekapo  75* 67     50
Hermitage  100  120    100 50
Timaru 30-40 0* 0* 5   30

* Derived from maps of snow depth (Figures 2 and 4)
# Inferred from source information (e.g., Burrows, 1992; King, 1992; DTEC, 2001).
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depth (38  cm) on record on 12 June 2006  
(Fig. 11).

Inland areas around Fairlie and Burkes Pass 
had similar snow depths to the 1973 storm, 
while areas further west into the Mackenzie 
Basin had significantly less snow than most 
previous notable snow storms, with only 
50 cm being recorded at the Hermitage, 
as opposed to over 100 cm in 2002, 1973  
and 1967.

Snow density
While snow depth and extent is one measure 
of the effect of a snow storm, snow density 
is also important for determining the 
amount of damage that a snow storm can 
cause. Density provides information on 
snow loading; the weight of the snow can be 
computed by multiplying the snow depth 
and snow density. Very sparse information 
is available regarding density of snow for 
previous storms. For the 1973 storm Hughes 
(1974) notes the high density of snow  

(300-400  kg/m3) at low elevations and 
attributes this, combined with the low 
temperatures, as the main reason for the 
extensive damage to the electricity network. 
Anecdotal evidence, such as the limited tree 
damage in certain parts of south Canterbury, 
suggests that the 1992 snow was much less 
dense than that of the 2006 storm, however 
no quantitative evidence could be obtained 
to validate this. Four observations of snow 
density have been obtained for the 12 June 
2006 snow storm: 190  kg/m3 (Hororata), 
170  kg/m3 (Lyndhurst Station), 160 kg/m3 

(Methven) and 180  kg/m3 (Tekapo). These 
observations are of unknown reliability, as 
density is not a parameter usually recorded, 
and the snow storm was preceded by a rain 
event, which some observers of the national 
network of manual rain gauges may have 
included in their density calculation. 
Nevertheless, the measurements suggest 
that the snow density for the 12 June 2006 
snow storm was lower than the 1973 storm, 

Figure 11 – Maximum observed annual snow depths for station H31971 in Ashburton for the period 
1927-2006.
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Table 2 – Summary table of snow storm impacts and associated references.

 Original  Customer  
 insurance Adjusted affected by 
 payout to Mar 04 power Poles
 ($ millions) ($ millions) outages broken Stock losses

 1945     

 1967       405 A 60,000 sheep
         500 cattle A

 1973       510 A, B 133,193 sheep
         4137 cattle A

 1992 7.0 F 8.86 F     1,000,000 Stock D

         13% of all stock C

 1996 8.1 F* 9.22 F* 2000 E  

 2002     4000 E  

 2006 42.5 F**

	 35.0	F***	 	 	 18,000+G*	 										450+	G**	

A Hughes (1974). B South Canterbury Electrical Power Board Area (Hughes, 1974). C Scales (1994)  
D Christchurch City Council (2000). E Tait et al. (2005). F Insurance Council of New Zealand (ICNZ) 
(2007). F* Weather related losses June and July 1996 (ICNZ, 2007). F** North and South Island 12 June, 2006 
storms (ICNZ, 2007). F*** South Island only, 12 June 2006 storms (ICNZ, 2007). G* 10,000 from alpine, 
8,000 from Orion NZ (Alpine Energy Ltd., 2006). G** 421 poles from Alpine, 30 poles from Orion NZ (Alpine 
Energy Ltd., 2006).

which reduced the snow loading on buildings 
and power lines for the same depth of snow. 
Furthermore, the storm was accompanied by 
only light wind, so no significant further load 
was induced because of drifting.

Storm impacts
While the snow extent, snow depth and 
density can be compared for each storm, 
another measure is to compare the resulting 
impacts of each storm. Table 2 presents  
the impacts of each storm under several 
headings, including insurance payouts, 
adjusted insurance payouts, customers 
affected by power outages, power poles 
broken and stock losses.

Unfortunately, reliable information is not 
available for every category for every storm. 
However, Table 2 does highlight that the 
impact of the 2006 snow storm was similar 
to the 1967 and 1973 storms in terms of total 

number of broken poles in the electricity 
networks. In terms of stock losses, while no 
firm numbers are available for 2006, the 
losses have been described as minimal. This 
can be attributed to the time of year of the 
snow storm, as earlier storms with large stock 
loses have occurred in August (1973 and 
1992) and November (1967). In terms of 
insurance payouts, the 2006 snow storm was 
likely to have been the most expensive storm 
in recent decades, with more claims than the 
1992 and 1996 snow storms. Disruption of 
transportation and the road network was 
common for all storms, and as such has not 
been included in Table 2.

Conclusions
This paper has documented six previous snow 
storms in the Canterbury region to enable 
their comparison with the 12 June 2006 
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snow storm. Snow depth has been mapped 
across the greater Canterbury region and 
observations of density have been provided. 
Where available, the impact of each snow 
storm has been documented. The spatial 
analysis of the snow storm suggests that the 
12 June 2006 storm was a large event for parts 
of Canterbury north of the Rakaia River. 
In areas south of the Rakaia, but limited to 
the Canterbury Plains, the snow storm was 
an exceptional and significant storm, with 
snow depths in some locations that were the 
greatest on record. Future work to map the 
return period and associated uncertainty of 
such an event for the whole region, or to refine 
a map of the estimated 1-in-50 year event is 
recommended to provide more quantitative 
results to support decision making processes 
and regional planning.

Acknowledgements
The author would like to thank the following 
colleagues at the National Institute of Water 
and Atmospheric Research Ltd. (NIWA) for 
their assistance in this study; Andrew Tait, 
Ross Woods, Martyn Clark, Stuart Burgess 
and especially Helen Hurren for assistance 
with figures 2, 4 and 10. The author would 
also like to thank the reviewer for their helpful 
comments which significantly improved 
this paper. The author thanks Orion New 
Zealand Ltd, who shortly following the 
June 12 Canterbury snow storm engaged 
NIWA to investigate the event and permitted 
sections of the client report to be modified 
for use in this publication. I am also grateful 
to the Meteorological Service of New 
Zealand Ltd and Lincoln University for their 
kind permission to reproduce and or modify 
figures for use in this paper.

References
Alpine Energy Ltd. 2006: Asset Management Plan 

2006-2016. Ashburton, New Zealand, 106 p.

Burrows, C.J. 1977: Exceptional snow storms 
in the South Island high country. Tussock 
Grasslands and Mountain Lands Review 32:  
43-47.

Burrows, C.J. 1992: Is the snowstorm a start 
to a colder Canterbury? Christchurch Press, 
7/9/1992.

Christchurch City Council (CCC) 2000: 
Christchurch City Update 2000: Part 2: The 
City’s Environment. Natural Hazards, 38-41. 
(http://archived.ccc.govt.nz/Update/2000/
Part2-NaturalHazards.pdf )

Christchurch Engineering Lifelines Group 1997: 
Risks & realities: a multi-disciplinary approach 
to the vulnerability of lifelines to natural hazards 
Christchurch, N.Z. Centre for Advanced 
Engineering, University of Canterbury, 312 p.

DTEC 2001: Information on snowstorms in the 
Timaru District. Environment Canterbury 
Publication No. U01/14.

ESRI 2003: Using ArcGIS. Geostatistical Analyst. 
ESRI, San Francisco, California, USA, 306 p.

Hendrikx, J. 2006: AS/NZS 1170.3 Snow loads 
review. NIWA Client Report prepared for 
the Department of Building and Housing, 
CHC2006-148, 28 p. (http://www.dbh.govt.
nz/b1-structure-consultation).

Hughes, J.G. 1967: The snow of November 1967. 
Tussock Grasslands and Mountain Lands 
Institute, 190 p.

Hughes, J.G. 1974: The snow of August 1973. 
Tussock Grasslands and Mountain Lands Institute 
Review 30: 64-100.

Insurance Council of New Zealand (ICNZ). 
2007: Insurance Council of New Zealand 
webpage. Current Issues: The Cost of weather 
losses. (http://www.icnz.org.nz/current/
wx.php) Accessed on 7 March 2007.

King, P. 1992: Canterbury: The Big Snow 1992. 
Philip King Booksellers Ltd, 48 p.

Meteorological Service of New Zealand Ltd. 
2006: Meteorological Service of New Zealand 
webpage. (http://www.metservice.co.nz/) 
Accessed on 12-19 June 2006.

Neale, A.A.;  Thompson, G.H. 1977: 
Meteorological conditions accompanying 
heavy snowfalls in southern New Zealand. 
New Zealand Meteorological Service Technical 
Information Circular No. 155, 57 p.



4�

Scales, G.H. 1994: Towards sustainable 
agriculture. Snow fall risk management: 1992 
snows. A survey of management practices 
used by Canterbury farmers to minimize the 
impact of snow. Ministry of Agriculture and 
Fisheries Tech. Paper, 94/11, 52 p. (http://
www.maf.govt.nz/mafnet/rural-nz/emergency-
management/snow/snow.htm#E11E1).

Small, V. 2006: Insurers put snow damage at 
$35m. Dominion Post article, 27 June 2006.

Tait, A.; Burgess, S.; Gray, W.; Reid, S.; 
Thompson, C. 2005: Meteorological Hazard 
Assessment Report for the Ashburton District 
Engineering Lifelines Project. Prepared for 
Environment Canterbury, Environment 
Canterbury Publication No. U05/6, NIWA 
Client Report: WLG2005-5, p. 153.

Tait, A.; Thompson, C.; Reid, S.; Burgess, S.; 
Larsen, H.; Sansom, J. 2001: Meteorological 
Hazard Assessment Report. Timaru District 
Engineering Lifelines Project. Prepared for 
Environment Canterbury, Environment 
Canterbury Publication No. U01/36, NIWA 
Client Report: WLG2001/22, p. 119.

Tomlinson, A. 1970: The Canterbury Snowfall 
of November, 1967. New Zealand Geographer 
26(1): 20-35.

Tomlinson, A.; Edie, E.G. 1976: Section 1: 
Meteorological aspects. In: J.G. Hughes (ed.), 
The snow of August 1973. Tussock Grasslands 
and Mountain Lands Institute Special 
Publication No. 10, p. 3-16.

Manuscript received 2� September 2006; accepted for publication �� April 2007


