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Cascading failures:
Empirical Results

Section 8.5



Cascades: The Domino Effect

Large events triggered by small initial shocks

Network Science: Robustness Cascades



Northeast Blackout of 2003

Consequences
More than 508 generating units at 265 
power plants shut down during the 
outage. In the minutes before the 
event, the NYISO-managed power 
system was carrying 28,700 MW of 
load. At the height of the outage, the 
load had dropped to 5,716 MW, a loss 
of 80%.

Origin
A 3,500 MW power surge (towards Ontario) 
affected the transmission grid at 4:10:39 p.m. 
EDT. (Aug-14-2003)

Before the blackout         After the blackout
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Cascades Size Distribution of Blackouts

Probability of energy 
unserved during North 
American blackouts 
1984 to 1998.

Source Exponent Quantity

North America 2.0 Power

Sweden 1.6 Energy

Norway 1.7 Power

New Zealand 1.6 Energy

China 1.8 Energy

Unserved energy/power magnitude (S) distribution 

I. Dobson, B. A. Carreras, V. E. Lynch, D. E. Newman, CHAOS 17, 026103 (2007)

P(S) ~ S −α, 1< α < 2P(S) ~ S −α, 1< α < 2
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Cascades Size Distribution of Earthquakes

P(S) ~ S −α,α ≈ 1.67P(S) ~ S −α,α ≈ 1.67

Earthquake size S distribution 

Y. Y. Kagan, Phys. Earth Planet. Inter.  135 (2–3), 173–209 (2003)

Earthquakes during 1977–2000.
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