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INTRODUCTION

The existence, well-being, and sustainable de-
velopment of the global economy hinges upon
the state of the earth’s environment. Effective
environmental risk assessment and management
issues have become increasingly important.
With the ever-growing global population and
expanding economic development, we consume
more natural resources, produce more waste,
and develop more areas into the regions that are
prone to environmental risks. Although humans
have interacted with the environment for thou-
sands of years, environmental risk assessment
and management is only a recent research un-
dertaking. As the industrialization has made the
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human-environment interactions more dynamic
and complex, the increased environmental risks
have propelled and compelled people to use tech-
nologies for identifying and solving problems.
The earliest global environmental applications
of remote sensing and GIS technologies began in
the 1960s, particularly marked by the successful
launch of the TIROS-1, the first meteorological
satellite, and the development of computer-based
geographic information systems (GIS). The story
Silent Spring (Carson, 1962) awoke the public’s
environmental consciousness and promoted the
public demands for governments to set up environ-
mental protection policies and research priorities.
The birth of the U.S. Environmental Protection
Agency (EPA) in 1970 set the stage for modern
environment risk assessment. The launch of the
LANDSAT program in 1972 created a new way
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for monitoring global land use and land cover
changes (Foley, 1999; Goward, Masek, Williams,
Irons, & Thompson, 2001).

BACKGROUND

Environmental risks ranging from natural to
human-induced hazards present growing threats
to communities at local, national, regional, and
global scales. Effective and timely environmental
risk assessment and management has become a
forefrontissue in ensuring the health and functions
of modern civilization. Information technologies
offer a promising approach of integrating and
processing information from various sources and
formulating comprehensive solutions to complex
environmental problems. In particular, GIS and
remote sensing technologies together offer the
abilities of rapidly collecting data, processing and
integrating data and information, and displaying
results in geographic-referenced maps and reports.
Environmental professionals have increasingly
utilized remote sensing and GIS to study human
activities and the environment (Chen, Blong, &
Jacobson, 2003; Turner, 2003). Multi-spectral and
multi-resolution sensors mounted on different plat-

forms (aircrafts or spacecrafts) have become our
“eyes” inspace, providing constant and consistent
environmental surveillance. In the mean time, GIS
has provided us with the extended brain-power to
store, process, analyze, and display unprecedented
vast amounts of complex data. The technological
marriage of remote sensing and GIS created a
powerhouse that allows remotely sensed data to
bedirectly fed into GIS forintegrated analysis and
visualization. Satellite remote sensing provides a
systematic and synoptic knowledge base about the
earth’s complex geophysical phenomena (Tralli,
Blom, Zlotnicki, Donnellan, & Evans, 2005). A
GIS-based integrated approach can be used for
the risk management of natural hazards (Chen
et al., 2003).

CURRENT STATE

Effective environmental risk assessment and
management is a complex process (Figure 1).
The success of the process depends upon the
prerequisite steps of comprehensive data collec-
tion, data integration, and analysis. Remote sens-
ing is very critical in capturing the dynamic and
vicissitudinary nature of hazards. The essential

Figure 1. Flowchart of GIS and remote sensing in environmental risk assessment and management
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