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3. Ground Penetrating Radar Survey

Dean Goodman
Geophysical Arch try Laboratory-Nak

University of Miami Japan Division

(1) Introduction

The Ohnari Kofun in Yasugi City, Shimane Prefecture was surveyed with a ground penetrating
radar (GPR) system in August of 1996. The kofun is a square shaped mound in which a stone
chamber burial was discovered during earlier excavations. The primary objectives of the GPR survey
was to determine the location, size and depth of any additional burials at the site as well as to
determine the location of the earlier excavated burial and possibly any anomalies which may have
been just outside of the excavated trenches.

The site was surveyed with a Geophysical Survey Systems Inc., SIR-2 digital pulse radar system
using a 300 MHz antenna. Profiles across the site were collected at 1 meter intervals along
approximate west-east and south-north lines. A map showing the areal coverage of the kofun with
radar is given in Figure 9. All radar reflections within a 110 nanosecond time window were recorded.
Assuming a nominal microwave velocity of 6cm/ns for the soils at the site, an penetration depth of the
3.3 meters for the survey was estimated.

(2) GPR Results

An example radargram showing radar reflections down to 260cm (86ns) is given for line 12.0m along
a south-north transect in Figure 10. This profile corresponds to the area where the first excavation
revealed a stone burial at the site. Near the 8 meter range on the radargram reflections from the
previously excavated burial were recorded. In general, the radar reflections were relatively weak on
most of the profiles, and very few continuous anomalies could be discovered simply by viewing the
radargram dataset alone.

Time slice analysis was applied to the data to better compare the weaker amplitude reflections
measured across the Ohnari Kofun. Time slice were compuled at 10ns intervals, or approximately 30
cm depth intervals, The top 5 time slices down to a depth of 150cm are shown in Figure 11.
Anomalies associated with the earlier excavated burial on the site can be seen very clearly on the 90-
120cm and 120-150cm maps. This anomaly extends from about x=13.5m, y=5.0m to about x=13.0m,
y=12.0m as seen on the deepest map from 120-150cm. The actual size of the burial may in fact be
slightly shorter and narrower than their corresponding radar pattern would suggesl as a result of the
wide field of view in which microwave from the antenua are transmitted into the ground. Some
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reflections appear to be just outside and slightly northwest of the earlier excavated area as can be seen
in the 90-120cm map. This might indicate that not all of the burial structure was revealed during the
first excavations.

Various low reflection rectangular areas which appear to be connected can be seen particularly well
on the 120-150cm time slice map. It is not known what features in ground account for these reflections
however, there is a possibility they may represent some previous excavation trenches, modern farming
disturbances, or soil structures connected with the initial building of the kofun.

A large area in the southwest corner of the site where large trees exist (approximately near x=7m,
y=6m) relatively strong radar reflections were recorded. The strong reflections here may be a result
of several factors including reflections from tree roots, reflections from different soils, or from some
other unknown structures.

(3) Discussion

1t is not possible to determine absolutely from radar if an additional burial is present on the site.
Nonetheless, strong reflections which might indicate an intact stone burial were not discovered from
the radar records. This hypothesis may support the claim that the Ohnari Kofun is a single stone
burial mound.
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Figure 9. Survey location map
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Figure 10. Profile along 12.0m south-north at Ohnari Kofun. Reflections from the
suspected burial at the site are seen near the 8 meter range.

Figure 11. Time/depth slices computed at 30cm intervals for the Ohnari Kofun.
The of previous ions trenches and burial reflections

can be seen on the 90-120cm and 120-150cm time slice maps.
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