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1. Introduction: 

District CDEM Arrangements 
The Christchurch City Council is a member of the Canterbury Civil Defence 
Emergency Management (CDEM) Group established under the Civil Defence 
Emergency Management Act 2002 (CDEM Act).  The CDEM Group s members 
work together to manage Canterbury s hazards so that their communities face 
acceptable levels of risk. Arrangements for managing emergencies in a 
coordinated, multi-agency manner are specified in the Canterbury CDEM Group 
Plan.  As an integrated part of the Group Plan, this Local Arrangement specifies 
the unique local operational arrangements for the Christchurch City Council.   

2. The District: 
Description 
Christchurch City Council is the local authority for Christchurch, the largest city in 
New Zealand s South Island. The Christchurch City Council was first formed in 
1862 as the Christchurch Municipal Council. Following progressive 
amalgamations, it has been in its present configuration since 1989, when five 
local authorities were amalgamated. 

The Christchurch City area is bounded by natural features  the Waimakariri River 
to the north, the Pacific Ocean to the east and the all of Banks Peninsula. An 
artificial boundary defines Christchurch's west and southwest limits, stretching to 
include the outlying suburbs of Templeton and Halswell and approximately half 
of Lake Ellesmere including all of the Kaitorete Spit. 

PPooppuullaattiioonn  bbyy  WWaarrdd  
((ffiigguurreess  ffrroomm  22000066  CCeennssuuss))  

WWaarrdd  PPooppuullaattiioonn  

Shirley/Papanui 60,144 

Fendalton/Waimairi 52,959 

Riccarton/Wigram 60,825 

Spreydon/Heathcote 54,051 

Hagley/Ferrymead 55,272 

Burwood/Pegasus 57,018 

Banks Peninsula 8,166 

Total 348,435 

 

NB: See map on page 9  

Approximately 97% of the City s population is concentrated within the urban 
areas.  

Infrastructure 
Major utility services (i.e. power, phone, water, sewerage, stormwater, gas) in 
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the City also comprise considerable physical resources.  For example, water 
services include 78 pumping stations, 37 reservoirs, and 1300 kilometres of 
watermain.  Similarly, sewerage services extend for an equal distance and 
include 100,000 lateral connections and 73 pumping stations.  In addition to 
these there are a range of other utility services such as supplying energy and 
telecommunications throughout the City. Within its boundaries, Christchurch City 
has 1490 kilometres of roads.   

Commercial & Industrial  
Commercial and industrial activity utilises major resources of the City in terms of 
land and buildings.  In 1992, these resources were valued at some $3.2 billion, 
18% of the capital value of the City as a whole. The central city is the largest 
commercial centre in the City and contains a total floor area of 1.37 million m2 
(72% of total commercial floor space).  The capital value of this resource is 
$1.184 billion, (6.5% of the City s value as a whole). Within the City in 1991, 
there were 27 district suburban centres and a further 112 local shopping centres.  
The district centres had a combined floor space of 398,654 m2 in 1991, with 
local centres a floor space of 121,582 m2 (520,235 m2 combined). In 1993, 
industrial floor space in the City totalled approximately 3,792,000m2. 

Both the Port of Lyttelton and the Christchurch International Airport are located 
within the Christchurch City Council s territorial area. 
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Profile of Christchurch 

Temperature  

Mean daily maximum  Jan. 21.5°C

 
July 10.3°C

 
Mean temperature  11.7°C  
Mean daily minimum  Jan. 11.6°C

 
July 1.4°C 

Mean annual maximum 32°C  
Mean annual minimum 

 
-4°C    

Sunshine  

Annual average sunshine hours = 2,040 

Rainfall  

Average rain days 1mm or more 87 a year 
Average annual rainfall  655 mm 

 

Frost  

Average days of screen frost (minimum air temp. less than 0 ° C) 36 days a year 

Relative Humidity  

Average relative humidity 
January  3 am - 83%   

3 pm - 57%  
July  3 am - 88%   

3 pm - 70%  

Wind  

Average number of days with gusts reaching 63 km/h or more - 54 a year 
Average number of days with gusts reaching 96 km/h or more - 2.8 a year  



 

9

  



10 

3. The Local Hazardscape: 
Definition 
A hazard is defined as any happening, whether natural or otherwise including, 
without limitation, any explosion, earthquake, eruption, tsunami, land movement, 
flood, storm, tornado, cyclone, serious fire, leakage or spillage of any dangerous 
gas or substance, technological failure, infestation, plaque, epidemic, failure of or 
disruption of emergency service or lifeline utility, or actual or imminent attack or 
warlike act which may occur within the City and causes or may cause loss of life 
or injury or illness or distress or in any way endangers the safety of the public or 
property in Christchurch.  

Description of Locally relevant hazards 
Within Christchurch there is risk from a number of natural hazards including: 

 

Possible sea level rises. 

 

Erosion of the coastline and rivers; 

 

Erosion of the Port Hills; 

 

Flooding from the rivers; 

 

Earthquake; 

 

Tsunami;   

 

Fires in rural areas. 

In the past the impact of natural hazards has often been regarded as 
unpredictable.  Now there is increasing knowledge about the degree and nature 
of risks associated with natural hazards.  When devastation from natural hazards 
does occur, lives are often at risk and property damaged can be significant. The 
effects of flooding and erosion can also damage or destroy sites or features of 
significance to Maori. The community, including those directly affected, has to 
pay the costs of damage through relief measures and insurance. 

One response to hazards in the Christchurch has been to build protective works, 
but this approach is becoming increasingly expensive and is effective only 
against events of a limited intensity.  In many cases it is recognised that the best 
means of guarding against the consequences of natural hazards is to avoid 
locations that are subject to the risk.  However, a large part of the population and 
the economic activity within Christchurch is established on river flood plains and 
in areas of coastal erosion and so already carries some degree of risk. 

Both the Canterbury Regional Council (ECan) and the City Council have 
responsibilities under the Resource Management Act for control of the use of 
land for the avoidance or mitigation of natural hazards.  ECan has considerable 
knowledge about river and coastal processes that give rise to the major natural 
hazards.  The Resource Management Act (RMA) requires the Council to hold 
records of areas subject to natural hazards and has considerable expertise in 
earthquake standards, flooding and erosion control measures. 
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Sea level rises and climate change 
The effects of global climate change and possible resulting sea level rises in the 
resources of Christchurch are still uncertain but could include the following: 

 
Saline water entering coastal aquifers; 

 
Coastal flooding increasing in frequency; 

 

Coastal erosion increasing; 

 

Changes in the flow patterns and channels of river mouths. 

 

Increased aggradations in the lower reaches of the Waimakariri 
River; 

 

Increase demand for irrigation of land; 

 

Increases in animal pests but decreases in plant diseases. 

 

Increases in temperate horticultural crops. 

 

Changes in distribution and composition of flora and fauna. 

 

Increased fire danger in forests and grasslands 

 

Possible improvement in winter smog but increases in summer 
smog; 

 

Decrease in base line river flows. 

 

Changes in wetlands and freshwater ecosystems. 

 

Changes in outfall conditions from storm water drains and 
sewage treatment works; and 

 

Changes in recreation activities on water with the growth of 
weeds. 

The effects listed above represent a number of significant issues in the City.  The 
major issue must be how to respond to these changes given the uncertainty in 
scientific knowledge and the potentially wide-ranging environmental impacts 
involved. 

Erosion of the coastline and rivers 
A particular area where risks have been identified is the New Brighton Spit 
where historically there have been significant movements.  This has been 
recognised in the past by the public ownership of the end of the Spit and 
restrictions placed on housing on the seaward side.  Sand erosion is also a 
problem on the coastal dunes. 

Issues include how to manage the coastal fringe in order to avoid serious 
erosion problems and to assess whether traditional methods of fore-dune 
stabilisation are still an appropriate method of mitigating the impact of this 
natural hazard.  Erosion mitigation should be sympathetic to protecting the 
natural character of the coastal environment. 
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Although not a major problem in Christchurch, there are circumstances in which 
material may be deposited as a result of the natural flooding of rivers (alluvion) 
or more frequently by the scouring of banks and the alterations to flood channels 
(avulsion).  The appropriate treatment of riverbanks to contain these movements 
is an issue. 

Erosion on the Port Hills 
Tunnel gully erosion is occurring at a significant rate on the Port Hills.  Erosion 
due to slope failure indicates not only a natural tendency to failure, but also poor 
land management practices.  The problem highlights the limitations for various 
land uses on the Port Hills, for example, urban development and farming and 
large blocks of monoculture forestry subsequent to harvesting.  These uses 
result in quite different environmental effects, and influence and change erosion 
processes in different ways. 

Key issues for erosion on the Port Hills are how to effectively control erosion now 
and in the future, for example by changes in land use patterns in particularly 
sensitive ways.  Alternatives land uses include forestry, harvested in a 
sustainable and sensitive way, recreation, and conservation. 

Flooding from the rivers 
Christchurch is susceptible to flooding from a number of rivers, both within and 
outside its boundaries.  Most of the Christchurch urban area lies on the flood 
plain of the Waimakariri River. The flooding potential of the Waimakariri River 
poses a significant threat to the City. 

The Heathcote River catchment lies entirely within the City and drains rural land 
on the Port Hills to the south, and the Wigram area to the west, and the southern 
suburbs of Christchurch and other urban settlements such as Oaklands, Hornby, 
and Islington.  The Heathcote is closely settled along at least two thirds of its 
length.  The Woolston Cut diversion, opened in 1986 relieved flooding on the 
lower reaches of the river but the flood plain above Opawa Road is still prone to 
flooding.   

The Avon River acts as a main drainage channel for Christchurch and has been 
modified for this purpose. The Dudley Creek Diversion, Upper Dudley Creek 
Diversion, and the Lower Avon stop banking have been effective in addressing 
the major flooding problems of the Avon catchment. 

The Styx River is a small but significant river to the north of the urban area.  It 
plays an important flood control role for the northern part of the City.  Flooding 
from the Styx River normally occurs throughout the catchment once or twice a 
year, principally affecting residential, and some rural property.  It is usually 
caused by rapid runoff of storm water, however there are other factors such as 
tidal influence and aquatic weed growth that may influence frequency, intensity, 
and duration of a flood event. The river and existing catchment, including areas 
already partially developed, are prone to an increase in flooding. The Styx 
catchment is also prone to flooding from overflow of the Waimakariri River. 

A substantial amount of the drainage from Christchurch Rivers discharges into 
the Estuary either through drains and pipes directly or via rivers.  Some areas 
discharge to the Styx River, minor areas to the Halswell River via Nottingham 
Stream, and Parklands, Sumner, North Beach and other locations drain directly 
to the sea through separate storm water outfalls. 
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Flood protection works have been completed or are planned for most of the 
rivers running through the City.   

Earthquake risk 
Christchurch lies on the edge of a technically seismically active region. 
Consequently, earthquakes are likely to occur at a magnitude that will have 
major impacts on the City.  In addition, there are other areas of active faults 
close to Christchurch, including Pegasus Bay, Porters Pass, Ashley and Mt 
Grey, Hope and Lake Heron. 

The two main hazards, which result from earthquakes, are earth deformation 
(ground surface rupture) and earth shaking (liquefaction, land sliding, ground-
cracking, tsunamis). 

Strong shaking associated with either a close small magnitude earthquake, or a 
large magnitude distant event could cause considerable damage to the City, in 
particular in urban areas. 

While single or two storey timber-framed residential dwellings are unlikely to 
suffer much structural damage in these events, in some areas liquefaction 
(where the solid ground takes on liquid qualities due to increased pressures) 
could cause distortion of buildings.  Damage to buried cables, water and sewage 
pipes could also occur. 

The most susceptible areas to liquefaction are those with water saturated, loose, 
well soiled silt, and sand.  It is also common in peaty soils.  These materials 
under lay large parts of the eastern suburbs and area around the Heathcote 
River. 

Within the central city, building design needs to avoid the development of 
resonance shaking, and the possible severe damage to tall buildings constructed 
on thick deposits of soft, weak or saturated soil.  Mid-rise buildings in the 6-15 
storey range are particularly susceptible to damage.  The old, squat masonry 
buildings of the City may well be less prone to damage than the modern slender 
office buildings.  However, the effects of earthquake shaking on structures are 
likely to vary substantially across the City, depending on local differences in 
landforms, soils, and ground water levels. 

The New Zealand Building Code requires designers to take account of 
foundation conditions, and most buildings built since 1960 have been designed 
in the knowledge that foundation conditions will have an effect on the response 
of the building to earthquake forces.  Some of these buildings could be subject to 
cosmetic damage in a severe earthquake but severe damage to buildings built 
since 1980 is not a likely event.  The old, squat masonry buildings of the city 
have not been designed to resist earthquakes and may be prone to damage if 
the earthquake event was relatively close and generated seismic waves which 
were of a predominantly short period.  However, the effects of earthquake 
shaking on structures are likely to vary substantially across the City, depending 
on local differences in landforms, soils, and ground water levels.  

Issues relating to earthquake risk include how to most effectively mitigate the 
effects of ground shaking on buildings and structures and whether areas 
particularly susceptible to liquefaction be controlled more rigorously than areas 
of little or no risk.  The balance between the desire to retain heritage buildings 
and the need to protect these buildings from earthquake damage will need to be 



14 

addressed. 

Refer to the Building Damage Assessment table below. 
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Building Damage Assessment Table 

Period of 
Constr. 

Building 
Material 

Building 
Height 

Degree of 
Damage 

Damage Description 

Modified Mercalli Intensity (MMVII) 

M Minor Brick and masonry cracked and damaged, 
unbraced parapets may fall. Glazing 
broken, loose brickwork dislodged. 

UB 

S Minor As above but to lesser extent 

M Minor Brick and masonry cracked, glazing 
broken 

-1935 

RCB 

S Minor As above 

M Minimal Some brick and masonry cracked, glazing 
broken, objects overturned. 

RCB 

S None - 

1935-
1975 

RC H Minimal A few objects overturned, minor cracking 
in concrete, glazing broken in a few 
buildings. 

M Minimal Minor cracking in masonry. RM 

S None - 

H Minimal Minor cracks open up in structure, objects 
fell from shelves. 

M None - 

1975- 

RC 

S None - 

Modified Mercalli Intensity (MMVIII) 

M High Severe cracking, some gables, and walls 
partially collapsed. 

UB 

S Moderate Severe cracking in some buildings, some 
parapets dislodged 

M Moderate Moderate cracking in brick infill, some 
parapets dislodged. 

-1935 

RCB 

S Low Some buildings moderately cracked with 
bricks dislodged. 

M Low Some buildings moderately cracked with 
bricks dislodged. Plaster falls inside 
buildings. 

RCB 

S Low As above. 

H Low A few buildings moderately cracked, some 
glazing broken. 

M Low As above. 

1935-
1975 

RC 

S Minimal Minor cracking in buildings. 

M Low Minor cracking of masonry. RM 

S Low Minor cracking of masonry. 

1975- 

RC H Low Minor cracking, some overturning of 
objects in tall buildings. 
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M Minimal Minor cracking. 

S Minimal Minor cracking.  

Modified Mercalli Intensity (MMIX) 

M Severe Many buildings partially collapsed with 
loss of brick walls, collapse of verandas. 

UB 

S High Some buildings partially collapsed with 
loss of brick walls, most severely cracked. 

-1935 

M High A few buildings collapsed, severe damage 
to brick walls. 

 

RCB 

S High Severe cracking to brick, partial collapse 
of brick in a few buildings. 

M High Most buildings have severe cracking in 
brick, parapets collapsed in some 
buildings. 

RCB 

S Moderate As above. 

H Moderate Most buildings seriously cracked, furniture 
contents overturned, glazing shattered. 

M Moderate As above. 

1935-
1975 

RC 

S Moderate Some buildings seriously cracked, some 
moderately cracked with shattered 
glazing, loss of some building cladding. 

M Moderate  Most buildings severely cracked, some 
parts of masonry dislodged.  

RM 

S Low As above. 

H Moderate Many buildings severely cracked, some 
with glazing shattered and contents 
overturned. 

M Moderate As above. 

1975- 

RC 

S Low Most buildings moderately cracked. 

 

UB un-reinforced brick 

RM reinforced masonry 

RC reinforced concrete 

RCB reinforced concrete with brick fill 

H higher that 4 levels 

M 2-4 levels 

S 1 level    

Tsunami 
Tsunamis can be categorised into three groups: 

 

Distant source: more than three hours time travel to reach New Zealand; 

 

Regional source: one to three hours travel time to reach New Zealand; 
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Local source: less than an hour to reach New Zealand s coastline.  

Distant source tsunamis that will affect the City and Banks Peninsula are likely to 
be generated around South America or Alaska. When a tsunami has been 
generated from these areas, it will not reach the City and Peninsula coastline for 
several hours - estimated between 12 to 14 hours. There will be sufficient time to 
issue a warning. A Coastal Evacuation Plan has been developed by the Police 
and Christchurch City Council. 
Regional source tsunamis sources include earthquakes and volcanoes in 
tectonically active areas to the north and east of New Zealand. Regional source 
tsunamis are generally considered less likely than distant and local source 
tsunamis and are a low risk to the City and Banks Peninsula.  

When a local source tsunami is generated by a strong offshore earthquake, its 
first waves would reach the coast within minutes after the ground stops shaking. 
Feeling an earthquake could be your only warning. The probability of a local 
source tsunami impacting on the City and Banks Peninsula coastline is 
considered to be very low.  

The Police and City Council have developed a Coastal Evacuation Plan in the 
advent of a distance source tsunami. Refer to the Coastal Evacuation Plan for 
further information.  

Additional information regarding the tsunami hazard to Christchurch can be find 
in a report produced by the Institute of Geological & Nuclear Science entitled 
Review of Tsunami Hazard and Risk in New Zealand (2005). 

Fire risk in rural areas 
Experience with rural fires around Christchurch and on Banks Peninsula has 
revealed that there is a real risk of significant property loss from rural fires.  No 
measures can guarantee the protection of property, particularly dwellings and 
other structures, from fire, but the extent of property loss and trauma associated 
with disastrous fire can be great and need to be considered to reduce this 
hazard.  The areas of highest risk are: 

 

Areas where reticulated water supplies are not available for fire 
fighting, and with difficult access; 

 

Those areas to the west and northwest more subject to drought; 

 

Hill slopes; and 

 

Areas containing flammable vegetation, particularly in proximity 
to dwellings 

Local Hazard Maps 
Below are hazards maps for Christchurch City relating to:  

 

Waimakariri Floodplain; 

 

Local River Floodplains (i.e. Avon, Heathcote and Styx Rivers);  

 

Liquefaction; 
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Tsunami; 

 
Slope Hazard; 

 
Road hierarchy and bridge vulnerability 

Group Summary Hazard Register 
A Group Summary Hazard Register has been developed that describes the risks 
and consequences of hazards that are likely to affect the Canterbury Group 
Area. This Hazard Register identifies both natural and non-natural hazards. The 
higher priority hazards for the Canterbury region are: 

 

Earthquake; 

 

Water supply failure; 

 

Waste water failure; 

 

Disruption to fuel supplies; 

 

Human disease epidemic; 

 

Tsunami; 

 

Flooding (including dam failure); 

 

Electricity supply failure; 

 

Telecommunications failure; 

 

Animal disease epidemic; 

 

Biological pests & new organisms; 

 

Drought.  

Refer to the Section 2.3 of the Group Plan for further hazards information.  

Christchurch City Council s City Plan and the Banks Peninsula District  
Plan (as required under the RMA) 

The City and Bank Peninsula Plans contains additional information on hazards. 
These Plans are available for inspection at Civic Offices and respective Council 
Service Centres.     
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