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GIS Analysis of Bronze Bells in Yayoi Period:
Density Distribution and Viewsheds from Burial Sites

Yoshida Hiroshi Masuda Kota Yamaguchi Hiroshi

Ehime University Shimane Prefecture Chuo University Graduate School

This report presents the results of GIS analysis of the density distribution of ceremonial
bronze bells known as Dotaku and of the viewsheds from their burial sites, and, based on the
data thus obtained, reviews the validity of the common practice, inspired by Tetsuro
Watsuji's seminal work, of discussing the geographic distribution of bronze bells exclusively
in terms of political dynamics.

Bronze bells are known to have gone through four stages(I~IV) of typological
evolution. Mapping the density distribution of each stage of the bronze bell helped identify
the complex composition of what is collectively referred to as the "Dotaku zone." During the
stage II-1 called gaien-tsuki-chu(crown with the outer decorative fin) -1, there was already a
general area in Japan that could be defined as belonging to the "Dotaku zone." At this point,
however, there was no obvious concentration of the goods in the Kinki region. It was during
the next stage II-2, that the region became home to a particularly large quantity of bronze
bells, in a trend that featured such developments as the appearance of the specific groups of
bronze bells (made in same atelier) and the emergence of dohan relationship (among the
bronze bells cast by same mold). During the stage ITI-1 called hempei-chu (crown with the
outer and inner decorative fins) -1 , the concentrated area of bronze bells expanded beyond
Kinki to encompass the eastern Shikoku region, where an original set of the specific groups
of bronze bells belonging to the stage III-2 has been discovered. The production sites of
bronze bells themselves appear to have spread beyond the Kinki region at this stage, as
indicated also by the fact that a major realignment of dohan relationship occurred during this
time. Then, During the stage IV called tossen-chu (thin crown with decorative line relief) ,
another concentrated area of bronze bells surfaced in the Tokai region. This stage is also
characterized by the segmentation of bronze bells into two specific groups: the Kinki and the
San-en. This did not, however, lead to the creation of two geographically definable and
mutually exclusive distribution, as the center of the "San-en zone" overlapped one of the
centers of the "Kinki zone." More details about the history of these bronze bells are expected
to come to light through further examinations of the specific groups of bronze bells, dohan
relationship, and the sites where the casting molds have been unearthed.

The viewshed analysis also revealed considerable differences among the regions and
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time periods covered. The viewsheds from most burial sites of bronze bells in the Kyoto and
Nara basins is relatively great. At the archaeological sites of Kojindani and Kamo-Iwakura,
both of which are known to contain vast numbers of bronze objects, and in the Bichu region,
which is home to a dense concentration of burial sites, however, viewsheds have been
shown to be quite limited. This is in contrast to the site of Sakuragaoka with many numbers
of bronze objects, which has been shown to have had a broad prospect. It has also been
discovered that viewsheds changed over the years in own way at each location. Factors that
need further exploration in the viewshed analysis of bronze bells burial sites include the
characteristics of the goods discovered, the presence of weapon-shaped bronze objects, and

the history of the local commun.
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