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Abstract

In this report, some recent geophysical, geomorphological and geological investigations in
Hokkaido are surveyed. And a suggestion of new surveys and observations is proposed for the
investigation of long-term stability of geological environment in northern Hokkaido.

As for the seismic observation, three data sets from Hokkaido University, Meteorological
Agency of Japan, and Hi-net were archived for the recent nine months and reexamined. It was
verified that the earthquake detectability and the accuracy of focus are greatly improved by a
joint analysis of data sets. GPS observation shows a westward movement of Hokkaido as a whole,
but the movement in the north is very small. The crustal deformation is NW-SE compression, but
the rate is small in the north. It is clear that even one year GPS observation provides the same
results from surveys for recent 10 years or those for 100 years from Meiji era.

Considering these surveys, a plan of seismic and crustal-movement observation in Horonobe
area is presented. Five observation stations are suggested around the Ohmagari fault so as to
interpolate Hi-net stations. Seismic and crustal-movement instruments should be placed in the
hard rock. Therefore, a multi-component borehole instrument for crustal activity is strongly
recommended at a depth around 1000m. The continuous observation of water pressure is also
necessary, as the occurrence of earthquake is known as related to underground water flow. The
observation of flow rate and quality of water is also important. If it is not possible from the
surface, it should be done in the underground observatory.

As for the geomorphological survey, the relation between topographical characteristic and the
geology is illustrated in northern Hokkaido from the topographical maps and GISMAP including off
shore areas. From the analysis of the elevation rate of marine terrace, the movement is much bigger in
the southern area than in the northern area, and its rate has been increased in recent 100,000 years.
As for the geomorphological analysis, a 10m-mesh DEM(Digital Elevation Model) was prepared and
used for the maps of gradient , gradient of slope element, and relief. And then drainage in the area
was mapped. The comparative analysis of 10m and 50m was also made.

Using these geomorphological and geological investigations, we present a plan of
investigation for the study of long-term stability of geological environment in the northern
Hokkaido, specifically for the elucidation of difference between southern and northern areas. The
basic idea is to elucidate the geological information at Horonobe area, under the various
investigations based on the topographical and geologic characteristics in the northern Hokkaido.
Objects of survey are active structures in Horonobe, vertical movement in Quaternary such as
" rates of subsidence at Sarobetsu and Ubushi fields, rates of elevation and erosion of hills and
plateaus and changes of sea level. In order to promote these studies, not only the investigation of
existing data, new geological surveys and deep boring surveys, but also geophysical studies such
as seismic reflection survey down to 2km deep, various electro-magnetic surveys in wide area and
repeated precise gravity measurements are also necessary.

Integrating the proposals for survey and observation plans mentioned above, a yearly
program for 7 years is presented.

This work was performed by Association for the Development of Earthquake Prediction under
contract with Japan Nuclear Cycle Development Institute.

JNC Liaison: Nuclear Cycle Backend Division, Underground Research Laboratory Project Group
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