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BUILDING BACK BETTER 
Case Study of the 2010-2011 Canterbury, New Zealand Earthquake 

Sequence 
 
 

I. INTRODUCTION 
 

The World Reconstruction Conference (WRC) in Geneva in May 2011 recommended the 
development of an internationally applicable disaster recovery framework to assist governments 
in achieving resilient recovery.  As no global standard has yet been adopted by countries for 
planning and managing the recovery process from beginning to end, The European Union (EU), 
United Nations Development Program (UNDP), and the World Bank Global Facility of Disaster 
Reduction and Recovery (WB GFDRR) agreed to develop a best practice guide on planning and 
managing post-disaster recovery processes.   
 
The preparation of the Disaster Recovery Framework (DRF) Guide is supported by a series of 
country case studies and thematic reports on recovery and reconstruction experiences that 
draw from a broad sample of disasters around the world over the last two decades.   One of the 
themes is building back better (BBB) after a major disaster.  The concept requires viewing a 
disaster as an opportunity for improvement rather than solely a crisis requiring prompt 
restoration of services and repair of physical assets (Cosgrave, 2007; Kennedy et al., 2008).  BBB 
involves linking relief, reconstruction, and recovery with hazard mitigation and potential loss 
reduction to minimize conditions that could result in a similar disaster in the future (Clinton, 
2006; FEMA, 2000; Kennedy, 2009; Monday, 2002).  
 
The thematic report on BBB is based on literature review, analysis of preliminary damage and 
needs assessment (PDNA) documents, and field visits to Sri Lanka and New Zealand to analyze 
the application of BBB principles in 2005 post-tsunami and 2011 post-earthquake 
reconstructions, respectively.  For the 2010-2011 earthquake sequence in the Canterbury region 
of New Zealand, WB GFDRR contracted with the Earthquake Engineering Research Institute 
(EERI) to analyze the application of BBB principles after the earthquakes).  EERI assembled and 
coordinated a team made up of experts from the United States and affiliates of the New Zealand 
Society for Earthquake Engineering (NZSEE).  
 
A team comprised of EERI, NZSEE, and GFDRR representatives visited New Zealand during 
September 12-25, 2013.  Information contained in this report is based on team-member 
interviews with a wide range of representatives from central government, local government, 
and area universities.  Information derived from interviews was supplemented by site visits, 
government documents, and other research literature.   
 
While this report focuses on engineering aspects, it also explores the economic and social 
impacts of BBB decisions.  In accordance with the original mission, the team collected 
quantitative and qualitative evidence of BBB in three affected sectors: residential housing, 
commerce, and water and sanitation. 
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EARTHQUAKE SEQUENCE 
 
A magnitude7.1 earthquake struck the Canterbury region of New Zealand’s South Island on 
September 4, 2010; the epicenter was located near the town of Darfield, approximately 35 
kilometers west of Christchurch on the previously unknown Greendale fault.  The earthquake 
caused widespread damage in the region and generated hundreds of perceptible aftershocks, 
with four equal to or greater than magnitude 6.   
 
Six months later, on February 22, 2011, another powerful earthquake struck the same region, 
severely damaging Christchurch, and killing 185 people.  The epicenter of the 6.3 magnitude 
quake was near Lyttleton, 10 kilometers southeast of the center of Christchurch, on another 
previously unknown fault.  The earthquake extended the aftershock sequence of the 2010 
quake considerably eastward, although the fault was not believed to be a projection of the 
Greendale fault (EERI, 2011).  The 2011 earthquake generated more than 7300 felt aftershocks 
in the first year. 

Figure 1: Location of main shocks and aftershocks 
 
The fault rupture occurred at a shallow depth of approximately 5 km, causing high intensity 
ground shaking.  The ground motion was largely horizontal but also included significant vertical 
accelerations.  In some locations close to the epicenter, the vertical acceleration far exceeded 
the the horizontal acceleration.  The vertical peak ground acceleration (PGA) in central 
Christchurch exceeded 1.8g (i.e., 1.8 times the acceleration of gravity), with 2.2g in some areas, 
the highest ever recorded in New Zealand and one of the highest recorded worldwide.  This PGA 
is considered unusually high for a M6.3 quake.  As a comparison, the 2010 Haiti earthquake was 
a magnitude 7.0 with an estimated 0.5g PGA. 
 
DAMAGES 
Christchurch is New Zealand’s second-largest city, with approximately 340,000 inhabitants, 
though combined with surrounding suburbs the Christchurch metropolitan area has almost 
450,000 inhabitants.  Christchurch accounts for approximately 20% of the national economy.  
Until the 2010 quake, this area had been considered a region of moderate seismic hazard (0.22g 
design Peak Ground Acceleration) compared to Wellington (0.4-0.6g design Peak Ground 
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Acceleration, when  considering near fault effects) and other parts of NZ, and the most recent 
building code and its enforcement corresponded to this assessment. 
 
Most of the buildings in the region were not designed to withstand the high PGA of the 2011 
quake; furthermore, many had been partially damaged and weakened in the 2010 earthquake.  
Most of the 185 deaths (72%) took place in the collapses of two multistory downtown buildings, 
designed and constructed in the mid-60’s and mid-80’s, respectively.  More than 7000 people 
were treated for injuries, 220 of them with major trauma.   
 
The high shaking intensity, the simultaneous vertical and horizontal ground movement, and the 
extreme liquefaction caused significant damages, undermining many building foundations and 
destroying infrastructure.  In central Christchurch and its eastern suburbs, at least 80% of the 
water and sewerage system was severely damaged (Clifton, 2011). 
 
In the city center a large number of buildings sustained damage beyond repair, including several 
landmark buildings, hotels, local council buildings, and the Christchurch cathedral.  Damage was 
highest in older unreinforced masonry buildings--constructed before strict earthquakes codes 
were introduced; high rises built within the past 30 years performed well.  Though two building 
collapses accounted for the majority of deaths, many other modern buildings and unreinforced 
masonry buildings collapsed or partially collapsed, though fortunately fatalities were minimal. 
 
Following the 2011 quake, 4,000 downtown buildings were inspected, with the result that 
access to 45% of them was banned for safety reasons and 1000 buildings were marked for 
demolition.  Out of 220 buildings with five or more stories, 110 have been demolished.  Most of 
these buildings were in the Central Business District. 
  
A high proportion of Christchurch residents live in single family homes in the suburbs that were 
also heavily affected.  Roughly 7,500 houses required demolition (CERA, 2014), while almost 
100,000 units needed repairs (Stuff.co.nz, 2011).  Because landslides, subsidence, and 
liquefaction played an important role in classifying homes for demolition, some parts of 
Christchurch will not be allowed to be rebuilt.    
 
The Treasury estimates the capital cost of the Canterbury earthquakes to be around $40 billion. 
The Government, on behalf of New Zealand taxpayers, is making a significant contribution to the 
rebuild of around $14.9 billion, including the Earthquake Commission (New Zealand Treasury 
2013).  
 
RECOVERY 
In March 2011, the Canterbury Earthquake Recovery Authority (CERA) was established to lead 
the earthquake recovery over five years in cooperation with government agencies, local councils, 
and residents.  Locally, within ten weeks of the quake the Christchurch City Council launched the 
“Share an Idea” public engagement campaign to maximize the community’s involvement in the 
redevelopment of central Christchurch (CERA et al, 2011).   
 
The redevelopment is slated to take ten years and cost more than NZ $2.3 billion.  This number 
does not include the reconstruction of the residential sector; of utilities--power, telecom, gas 
and fuel supply - or of the recovery needs of the Canterbury region. 
 


