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Alluvial Fans and Natural Disaster in the Zenkoji Plain
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Alluvial Fans and Natural Disaster in the Zenkoji Plain

Sarro Kyoji

The basin of the Zenkoji Plain was formed in the early Pleistocene age by fault activity on the
western fringe of the basin. The basin was buried in sediment supplied by active crustal move-
ment, volcanic activity, and climatic changes. Nagano Prefecture has many alluvial fans, among
them the fringes of the Zenkoji Plain, because large debris is easily moved owing to the large re-
lief ratio (the value of relief divided by maximum basin length) seen on the broad slopes of the
entire drainage basin. There are two types of alluvial fans. Steep alluvial fans are caused mainly
by debris flow. The shallow sloped alluvial fans are caused mainly by stream flow. The forma-
tion process of steep debris-flow dominated fans has become clearly understood owing to
measurements and experiments. However, the formation process of shallow sloped, stream-flow
dominated fans is not well known. The relationship between alluvial fans and climate is that,
with the exception of dry regions, the higher the amount of precipitation and the lower the
temperature, the greater the supply of coarse material that forms alluvial fans will be. It can be
said that alluvial fans form easily. Also, as for the relationship with climatic changes, many of
Japan’s alluvial fans were formed in the Last Glacial age. After that, in the warm Holocene age,
there are fewer locations in which alluvial fans have formed. Approximately 3,000 and 9,000
years ago, in cold wet eras, it was comparatively easy for alluvial fans to form. The relationship
between the topography of the Zenkoji Plain and natural disasters is that the Sai River alluvial
fan and flood plain were covered by flooding caused by the Zenkoji earthquake of 1847. In addi-
tion, flooding occurs regularly in the flood plain. It is difficult for flood damage to occur in the
dissected alluvial fan that has experienced downcutting at the toe of the fan. While in alluvial
fans in which the fanhead area and downfan have experienced downcutting and deposition re-
spectively, it is easy for flooding to occur downstream from the intersection point of downcut-
ting area and deposition area. The intersection points are in the center of the Susobana and Asa
river alluvial fans. It is thought that downstream from those points flooding occurred until com-

paratively recent times.
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