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Preface

Geo-environmental monitoring is a subject to periodically observe and measure, sample and test, re-
cord and calculate, analyze and assess, early-warn and predict geo-environmental and its variation, which
is either natural or impacted by engineering construction. The purpose is to know the rules and features of
variation for each geo-environmental element and predict its variation trend in the future. It is a basic and
commonweal work that provides information to government management and the public. Besides, it is one
of the most important, basic and leading works for land resource management. Like physical examination,
geo-environmental monitoring could initiatively find geo-environmental problems in advance. With the im-
plementation of geo-environmental management measures, geo-environmental variation and its effects
could be predicted and protective strategies could be proposed promptly. It is quite benifical to economic
and social development.

In China, geo-environment is complex, together with serious geo-environmental problems. As the ex-
pansion of the intensity and extent of human activities, geo-environment is affected seriouly. Geo-environ-
mental monitoring is beneficial to the safe construction and operation of major national engineering pro-
jects, such as the Three Gorges of Yangtze River, natural gas transmission from West to East, and high
speed railway, et al. Geo-environmental monitoring is also benificial to prevent water shortage and con-
tamination from municipal construction and geo-environmental problems from the development of mineral
resources. Therefore, it is quite necessary to enhance geo-environmental monitoring. In China, geo-envi-
ronmental monitoring started from groundwater monitoring in 1950s. With the practical demand of econom-
ic and social development, geo-environmental monitoring gradually extends to landslide, collapse, debris
flow, land subsidence, mines, water and soil, et al.

Monitoring methodology of geo-environment is an important part in geo-environmental monitoring sys-
tem. For groundwater, major monitoring parameters include water level , temperature , quantity and quali-
ty. For landslide, major parameters include surface and underground deformation, groundwater dynamics,
ground acoustics, human activities, meteorological phenomena and other relative factors that affect land-
slide formation and discern landslide occurrence. For debris flow, mud position and video monitoring are
also necessary except for parameters monitored for landslides. For land subsidence, 3-D land subsidence
monitoring network is generally used to investigate the distribution, formation mechanisms, subsidence ex-
tent and rate. The network is usually composed of precise leveling, bedrock bench mark , layerwise mark ,
GPS, InSAR, groundwater monitoring, et al. For mine geo-environment, the monitoring mainly includes
groundwater environment and temporal and spatial variation of geo-environmental problems caused by min-
ing activity, such as geo-disaster, aquifer destruction, soil contamination, landform destruction, et al.
For water and soil geo-environmental, the monitoring usually focuses on chemical and physical properties
that may indicate environment change in soil, phreatic water, surface water and other relative media. For
geothermal monitoring, the major parameters include geothermal water flow, temperature, water level and
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chemical composition. By investigating the rules of natural and exploration dynamics’ changing of geo-
thermal flow, the study of geothermal monitoring could normalize geothermal resources management and
guide reasonable development and protection of geothermal resources.

In this book, geo-environmental monitoring is introduced by basic concepts, purposes and tasks,
technique methods, fundamental principles and application conditions from both theoretic and practical as-
pects. The current status of geo-environmental monitoring is summarized systematically in China. Ad-
vanced geo-environmental monitoring is well-established in many places, such as Beijing Plain, Ya’ an
(Sichuan province ) , North China Plain, and Qitaihe ( Heilongjiang province) , et al. Take these places
as representatives, the constitution and achievements of geo-environmental monitoring network for specific

geo-environmental problems ( monitoring objects) are introduced in detail.
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