
2011 Christchurch Earthquake



Date
22 February 2011 12:51 
NZDT

Magnitude 6.3 ML

Depth 5 km (3.1 mi)

Max. 
intensity

MM VIII (X+)

Peak ground 
acceleration

1.88g (city); 2.2g
(epicentre)[3]

Tsunami

3.5 m (11 ft) tsunami 
waves in Tasman Lake, 
following quake-
triggered glacier calving

Casualties

166 confirmed dead (17 
March)[6][7]

About 200 missing (7 
March)[7]

1500–2000 injured, 164 
seriously[8]
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• Strike-slip with oblique reverse thrust movement.
• MM6.3, but nearby and shallow.
• PGA in the CBD1.8g (MM VIII)
• PGA 2.2g, near epicenter (MM X+) (Heathcote Valley 

Primary School)
• “statistically unlikely" to occur more than once in 1000 

years, according to one seismic engineer, with a PGA 
greater than many modern buildings were designed to 
withstand. New Zealand building codes require a building 
with a 50-year design life to withstand predicted loads of a 
500-year event

• Various sources; CHCH2011 Wikipedia.



PGA
single direction
(max recorded)

PGA
vector sum (H1, H2, V)
(max recorded)

Mag Depth Fatalities Earthquake

2.7g[7] 2.99 g[8][9] 9.0 32 km >9199 [10]

2011 Tōhoku 
earthquake and 
tsunami

2.2g[11][12] 6.3 5 km 166*
2011 Christchurch 
earthquake

4.36g[13] 7.2 8 km 12
2008 Iwate-Miyagi 
Nairiku earthquake

1.7g[14] 6.7 19 km 57
1994 California 
earthquake

1.26g[15][16] 7.1 10 km 0
2010 Canterbury 
earthquake

1.01g[17] 6.6 10 km 11
2007 Chūetsu offshore 
earthquake

1.01g[18] 7.3 8 km 2,415 1999 Jiji earthquake

0.8g 6.8 16 km 6,434 1995 Kobe earthquake

0.78g[19] 8.8 35 km 521 2010 Chile earthquake

0.6g[20] 6.0 10 km 143
1999 Athens 
earthquake

0.51g[21] 6.4 612
2005 Zarand 
earthquake

0.5g[14] 7.0 13 km 92,000-316,000 2010 Haiti earthquake

0.25 - 0.3g[22] 9.5 33 km 1,655 [23] 1960 Valdivia 
earthquake

0.24g[24] 6.4 628
2004 Morocco 
earthquake

0.18g[25] 9.2 23 km 143 1964 Alaska earthquake

0.125g[26] 7.7 44 km 27
1978 Miyagi 
earthquake (Sendai)
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Lessons?

-September 7.0 got attention, most wouldn’t be too worried about a 6.3. 
But: PGA is more important than MM

Size distance, geology etc determine effects.  
Building codes matter.

-No history means nothing- ‘not worried about Christchurch, Wellington is the concern.’ 
No deaths from the 7.0, so we can handle that here.

-Public ARE first responders. Too much time planning for exclusion? 

-Is our advice correct? “Don’t go outside” too simplistic? 
Drills are critical, and we need to focus on life safety.

-Aftershocks kill. Its not over.

-Watch for building construction and location within a building and exits.

Be Prepared.




