
Historically, large magnitude earthquakes have resulted in sig-
nificant damage and loss of life due to structural failure. However, in 
many instances, even greater property damage was caused by fire 
damage, related indirectly to the seismic event. For instance, the 
fires resulting from the 1906 San Francisco earthquake destroyed 
more of the city than the actual earthquake. Seismic damage ren-
dered the water systems and fire fighting units inoperable. While the 
primary cause of death is structural collapse, the second most sig-
nificant cause of fatalities is fire. 

Severity of Fires

The severity of fires following an earthquake can be affected by 
many factors: ignition sources, types and density of fuel, weather 
conditions, functionality of water systems, and the building’s suscep-
tibility to fire. A complete model of a fire after an earthquake requires 
extensive input with respect to the level of readiness of local fire 
departments, as well as the types and availability (functionality) of 
water systems. 

Fire Stations Available in Manhattan

The figures that follow show the functionalities of 54 major fire 
stations with contours that represent the probable gallons-per-minute 
(GPM) demand of the fires for scenarios M5, M6, and M7. These 
figures also show relative locations of probable ignitions and the 
number of people that would most likely be exposed to those fires. 

Water Capacity Needed

As a rule, larger scenarios indicate more likely fires and a greater 
chance that the fire stations would have limited functionality and 
would not be able to supply the GPM needed to suppress the fires. 
For example, in the M7 scenario, demand is more than 14 times 
the available water supply. That scenario also has the largest 
amount of property and people exposed ($15.2 billion and 69,000, 
respectively). 

According to our estimates, although the number and relative 
placement of fire stations in Manhattan seems reasonable, the 
vulnerability and capacity of these structures may not be adequate 
for larger events (M6 or 2,500-year), where as many as 900 fires 
could break out simultaneously in the Tri-State region, requiring more 
than the required gallons-per-minute to fight them. 
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In a larger earthquake, as many as 900 fires 
could break out simultaneously, requiring 

more than the available water supply.
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FIRE STATIONS (cont.)

M5

avg functionality 50%
M6

avg functionality 14%

M7

avg functionality 7%

10 ignitions

0.1x capacity

110 ignitions

5x capacity

170 ignitions

5x capacity

WATER DEMAND [GPM]

4000

0

FUNCTIONALITY AT DAY ZERO (%)

0-10

10-20

20-50

above 50

above 70

These sets of figures indicate that although the 
number and relative placement of fire stations seem 

reasonable, the vulnerability and capacity of these 
structures may not be adequate for larger events.

Red star indicates 1 fire. 


