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INTRODUCTION

The existence, well-being, and sustainable development 
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 thousands of years, envi-
ronmental risk assessment and management is only a recent 
research undertaking. As the industrialization has made the 
human-environment interactions more dynamic and complex, 
the increased environmental risks have propelled and com-
pelled people to use technologies for identifying and solving 
problems. The earliest global environmental applications of 

particularly marked by the successful launch of the TIROS-

computer-based 
story -
ronmental consciousness and promoted the public demands 
for governments to set up environmental protection policies 
and research priorities. The birth of the U.S. Environmental 

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 forefront issue in ensuring the health and functions of mod-
ern civilization. Information technologies offer a promising 
approach of integrating and processing information from 
various sources and formulating comprehensive solutions 

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 increas-
-

have become our “eyes” in space, providing constant and 
consistent environmental surveillance. In the mean time, 

process, analyze, and display unprecedented vast amounts of 
complex data. The technological marriage of remote sensing 

visualization. Satellite remote sensing provides a systematic 
and synoptic knowledge base about the earth’s complex 

-

be used for the risk management of natural hazards (Chen 

CURRENT STATE

Effective environmental risk assessment and management 

depends upon the prerequisite steps of comprehensive data 
collection, data integration, and analysis. Remote sensing 
is very critical in capturing the dynamic and vicissitudinary 
nature of hazards. The essential environmental risk as-
sessment database must encompass the measurements and 
information on hazard types, occurrence probability and 
frequency, intensity and magnitude, and their proximity to 
the human environment. Remote sensing technology offers 
spatial, spectral, and temporal monitoring functionalities to 
fully measure these environmental variables. 

environment to be monitored at different spatial scales (lo-

-
raphy mapping and complex ecosystem change detection 

-

GIS and Remote Sensing in Environmental 
Risk Assessment
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GIS and Remote Sensing

• Hazard type 
• Hazard spatial extent 

& tracks 
• Hazard intensity & 

magnitude 
• Hazard duration & 

recurrence frequency 

• Where are the 

• Who are at risks: by age, 
race, sex, social group, 
economic status, & 

• Where are the critical 

• Communication
• Emergency Response 

(how, who, where, when, 

•

P bi d i

Data Collection Data Integration,
Analysis, & Output Risk Assessment

• Historic data 
• Socio-economic 

data
• Demographic data 
• On-site ground 

Characteristics Environment Risk

Platform

Aircraft A variety of environmental monitoring 
and assessment at relatively local levelslow, medium, and high altitudes

Spacecraft
regional and global coverage

or global levels in a long-term repetitive 
manner

long term and repetitive surveillance

high & very high altitudes

Sensor Spectral 
Range

Oil spills, wildlife inventory

Visible Various land use and land cover 
assessment

Near & mid infrared Water and land boundary, vegetation 
differentiation

Oil spill, deforestation, polar ice study

Sensor Spectral 
Resolution

Panchromatic mode One broad band Preliminary assessment

Several to tens of broad bands with spectral range Comprehensive comparative study, 
feature discrimination

Hyperspectral mode Hundreds of narrow bands with spectral range in 
nm

Image Spatial 
Resolution

Precise and detailed study

Coarse resolution Sub-continental & global environment 
assessment
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