THE CONTRIBUTION OF EARTH SCIENCES TO SUSTAINABLE LAND AND RESOURCE MANAGEMENT

Developments in Near-Surface Geophysrcs

Over the past decades the Government of Canada has been rnvolved in the k
development of. instrumentation and technlques directed toward the apphcatlon
of geophysrcs to near—surface problems Such problems |nclude

. prospectrng and evaluatrng groundwater resources |n glaC|aI dep05|ts

o detecting natural and anthropogenlc contamlnants within rocks and
sedrments in both permafrost and nonpermafrost envrronments

. selectlng radloactrve waste d |sposal srtes in granlte rock

. characterrzrng permafrost and ground ice for arctrc p|pe!|ne routrng and for
constructlon both on land and beneath the seaﬂoor s

. vmapprng unstab!e ground assoclated with Iandshdes rn sorls

. 'estlmatlng earthquake rnduced ground motlon ampllflcatlon and
susceptrblhty to ground far!ure of thxck sorl srtes in urban envrronments

World Ieadershlp in.some areas of near-surface geophysrcs research by the -
Government of Canada includes’ ground probing radar de5|gn hlgh resolution ;
seismic profiling technxques and borehole geophysucs equrpment desrgns and
technrques : , iy : : , :

These and other technrques and equrpment have been specn"cally desrgned to
provide an accurate three- dlmenslonal framework for applied near-surface
environmental, engrneenng, and groundwater geoscientific studies mentioned -
above, and most are available through technology transfer to the Canadxan '
geophysrcal |nstrumentat|on and service industry.. :

The Government of Canada ma:ntalns close links wrth unrversrtres as well as
companies in order to continue developmg leading-edge geophysical -
technologres and to provrde state of the—art advice, baselme standards, and
testing services.: g s B :

thereby providing valuable information for decisions relating to land
and resource management. The Metals in the Environment Research
Network, a network of Canadian universities, governments, and
industry, was recently established to further foster and coordinate
research on how metals move and transform within the environment
and how they can affect ecosystems and human health.

By providing information about natural and anthropogenic
contributions of metals and toxic substances to the environment, the
earth sciences contribute to the assessment of the environmental
impacts of current and future developments, including mineral and
energy exploration and development projects. An example of the
application of this knowledge is the assessment of the potential for
storage of nuclear and other wastes in geological containers.

The earth sciences contribute to the tracking of the short- and long-

range transport of pollutants in the atmosphere. For example, it is
possible to differentiate natural and human sources of air pollutants
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