
When the seismic waves from a ruptured fault (earthquake 

source) encounter sediment at or near the surface, they change 

in three ways. First, the amplitude of the wave increases (red 

arrow). Second, the path of the waves shifts toward a vertical 

direction (blue arrows). Third, the basement rock traps the 

waves inside the sediment layer. All three of these changes 

greatly amplify the severity of the ground movement. The 

earthquake, in other words will be much more powerful 

sediment-filled areas. What is sediment? Alluvium is a mixture 

of sand and mud deposited by water flow along river banks and 

sea shores. Notice the amplitude of the S3-alluvium waves on 

the graph to the left. Unconsolidated fill, common when dirt or 

other debris are dumped into waterways to fill them in is even 

looser (S1-mud) and is thus subject to even more violent 

movement in an earthquake. (Source: Susan Elizabeth Hough, 

Earthshaking Science [Princeton Univ. Press, 2002]: 82, 93-4.)



Edo was a fishing village until about 

1600, after which time it grew rapidly. 

Notice the general topography of Edo. 

There are upland areas (the rounded 

hills) interspersed with low-lying areas 

around rivers, streams, and ponds. 

Notice especially Hibiya Cove. It was a 

shallow, marshy inlet located directly 

below the highlands on which Edo 

Castle was built. Edo castle became 

the center of Japanôs government after 

1600. Hibiya Cove, therefore, became 

potentially prime real estate. By 1608, 

the cove was gone. What happened? 

Construction crews set to work filling in 

the cove with dirt and other debris. This 

area (in red) became a prestigious 

zone commonly called ñDaimyǾLane.ò 

Several major government offices were 

located there, as were the mansions of 

warlords with especially close ties to 

the bakufu. (Source of this and subsequent 

illustrations: Akira Naito [Kazuo Hozumi, illust.], 

Edo, the City that became Tokyo [Kodansha, 

2003]: front matter, 18, 80-81.)
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ñDaimǾLaneò was built directly over the former Hibiya Cove atop unconsolidated fill. It 

would have been the worst place to be in an earthquake. Just across the moat were 

commoner neighborhoods located atop solid ground. The commoner neighborhoods 

suffered minor damage, but the government zone was devastated. How would most 

residents of Edo have ñreadò this dramatic difference in damage levels?


