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Most damage and loss caused by an earth-
quake is directly or indirectly the result of ground 
shaking. By analyzing potential ground shaking, we 
can identify the areas, structures, and systems with 
highest risk and ultimately help reduce those risks. 

Peak Ground Acceleration
Ground shaking, or peak ground acceleration

(PGA), is one of the most important measures 
used to quantify ground motion. For deterministic 
scenario events shown on this page (M5, M6, 
M7), the PGA pattern is based on the location and 
magnitudes of the scenario earthquake, as well 
as the local geology. For probabilistic scenarios 
(100-, 500-, 2500-yr), the PGA levels increase 
with return period. PGA is a good index of hazard 
to buildings because there is a strong correlation 
between it and the damage a building might experi-
ence. In this study, attenuation relationships (or 
how ground motions travel from the source to each 
building) were used to calculate ground shaking for 
rock sites (Class B). These relationships were then 
amplified by factors based on local soil conditions. 

Greatest Chance for Damage
When there is an earthquake, the forces 

caused by the shaking can be measured as a per-
centage of the force of gravity, or percent g. The 
greater the PGA value, the greater the chance for 
damage. Since for the three deterministic scenarios 
(M5, M6, M7) lower Manhattan is closer to the 
earthquake epicenter, the highest ground motions 
(PGA) are expected in its vicinity. 

The figures to the far right illustrate the proba-
bilistic hazard: the largest PGA values (areas in 
yellow and red) occur generally near the historically 
largest magnitude earthquakes and in the regions 
of the softest soils. Note the increase of PGA shak-
ing levels with increasing recurrence periods (from 
top to bottom right).

EXPECTED GROUND SHAKING
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By analyzing potential ground shaking, we can identify the areas, structures, 
and systems with highest risk and ultimately help reduce those risks.

Mapping the geographic distribution of ground shaking (PGA) helps identify areas with highest risk.


