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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

« Historic data
* Socio-economic
data

« Demographic data
*  Ons-site ground

* Hazard type
* Hazard spatial extent

& tracks

* Hazard intensity &

magnitude

* Hazard duration &

recurrence frequency

P

Data Collection

Data Integration,
Analysis, & Output

*  Where are the

vulnerabilities?

¢ Who are at risks: by age,

race, sex, social group,
economic status, &
health?

Where are the critical
resources?

+ Communication
* Emergency Response
(how, who, where, when,

& what)

+ Mitigation planning (pre-,

post-disaster)

Risk Assessment

Risk Management

841



6 more pages are available in the full version of this document, which may be
purchased using the "Add to Cart" button on the publisher's webpage:
www.igi-global.com/chapter/gis-remote-sensing-environmental-risk/51734

Related Content

Microbes as Indicators of Water Quality and Bioremediation of Polluted Waters: A Novel
Approach

Barkha Sharma (2022). Research Anthology on Emerging Techniques in Environmental Remediation (pp.
390-406).
www.irma-international.org/chapter/microbes-as-indicators-of-water-quality-and-bioremediation-of-polluted-
waters/291245

Hadoop Paradigm for Satellite Environmental Big Data Processing

Badr-Eddine Boudriki Semlali, Chaker EI Amraniand Guadalupe Ortiz (2020). International Journal of
Agricultural and Environmental Information Systems (pp. 23-47).
www.irma-international.org/article/hadoop-paradigm-for-satellite-environmental-big-data-processing/244146

Dynamic Spatial-Distributed Fire Risk Analysis

Maryna Vitalievna Zharikova (2020). Predicting, Monitoring, and Assessing Forest Fire Dangers and Risks
(pp. 101-120).

www.irma-international.org/chapter/dynamic-spatial-distributed-fire-risk-analysis/240925

InWaterSense: An Intelligent Wireless Sensor Network for Monitoring Surface Water Quality to a
River in Kosovo

Figene Ahmedi, Lule Ahmedi, Brendan O'Flynn, Arianit Kurti, Sylé Tahirsylaj, Eliot Bytyci, Besmir Sejdiuand
Astrit Salihu (2018). International Journal of Agricultural and Environmental Information Systems (pp. 39-
61).

www.irma-international.org/article/inwatersense/192194

State of the Art and Gap Analysis of Precision Agriculture: A Case Study of Indian Farmers
Vaibhav Bhatnagar, Ramesh C. Pooniaand Surendra Sunda (2019). International Journal of Agricultural
and Environmental Information Systems (pp. 72-92).
www.irma-international.org/article/state-of-the-art-and-gap-analysis-of-precision-agriculture/228929



http://www.igi-global.com/chapter/gis-remote-sensing-environmental-risk/51734
http://www.irma-international.org/chapter/microbes-as-indicators-of-water-quality-and-bioremediation-of-polluted-waters/291245
http://www.irma-international.org/chapter/microbes-as-indicators-of-water-quality-and-bioremediation-of-polluted-waters/291245
http://www.irma-international.org/article/hadoop-paradigm-for-satellite-environmental-big-data-processing/244146
http://www.irma-international.org/chapter/dynamic-spatial-distributed-fire-risk-analysis/240925
http://www.irma-international.org/article/inwatersense/192194
http://www.irma-international.org/article/state-of-the-art-and-gap-analysis-of-precision-agriculture/228929

