Preface

There is no doubt that today, perhaps more than ever before, humanity faces a
myriad of complex and demanding challenges. This has been propelled by the ever
increasing global population and intense pressure being exerted on the Earth’s
resources. The resulting consequences are severe changes in land cover (e.g.,
forests giving way to settlements), diminishing biodiversity and natural habitats,
dwindling fresh water supplies, and the degradation in the quality of the little that
is available, and changing weather and climatic patterns, especially global
warming with its associated predicted catastrophes such as rising sea level and
increased numbers of extreme weather events.

These human-induced and natural impacts on the environment need to be well
understood in order to develop informed policies, decisions, and remedial mea-
sures to mitigate current and future negative impacts. This can be achieved
through continuous monitoring of the environment to acquire data that can be
soundly and rigorously analyzed to provide information about the current state of
the environment and its changing patterns, and to enable predictions of possible
future impacts. Environmental monitoring techniques that may provide such
information are under scrutiny from an increasingly environmentally conscious
society that demands the efficient delivery of such information at a minimal cost.
In addition, it is the nature of environmental changes that they vary both spatially
and temporally, thereby putting pressure on traditional methods of data acquisi-
tion, some of which are very labor intensive, such as tracking animals for con-
servation purposes. With these challenges, conventional monitoring techniques,
particularly those that record spatial changes, call for more sophisticated
approaches that deliver the necessary information at an affordable cost.

Developing pragmatic and sustainable solutions to address these and many
other similar challenges requires the use of geodata and the application of
geoinformatics. Geoinformatics, defined by Ehlers (2003) as “the art, science or
technology dealing with the acquisition, storage, processing, production, presen-
tation and dissemination of geoinformation”, is a multidisciplinary field. It has at
its core different technologies that support the acquisition, analysis, and visuali-
zation of geodata. The geodata is usually acquired from Earth observation sensors
as remotely sensed images, analyzed by geographic information systems (GIS),
and visualized on paper or on computer screens. Furthermore, it combines
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geospatial analysis and modeling, development of geospatial databases, informa-
tion systems design, human—computer interaction, and both wired and wireless
networking technologies. Geoinformatics uses geocomputation and geovisualiza-
tion for analyzing geoinformation. Typical branches of geoinformatics include:
cartography, geodesy, geographic information systems, global navigation satellite
systems (GNSS), photogrammetry, remote sensing, and web mapping.

For example, a typical application of geoinformatics to environmental moni-
toring and management is the GNSS-based radio telemetry, which is a modern
method for observing animal movements. This method moves the burden of
making observations from the observer (i.e., researcher) to the observed (i.e.,
animal), and in so doing alleviates the difficulties associated with personal bias,
animal reactions to human presence, and animal habits that make most of them
secretive and unseen (Cagnacci et al. 2010). The method provides large, contin-
uous, high-frequency data about animal movement, data which, if complemented
by other information dealing with animal behavior, physiology, and the environ-
ment itself, contributes significantly to our knowledge of the behavior and eco-
logical effects of animals, allowing the promotion of quantitative and mechanistic
analysis (Cagnacci et al. 2010).

This book presents the concepts and applications of geoinformatics in envi-
ronmental monitoring and management. We depart from the 4D to the 5D data
paradigm, which defines geodata accurately, consistently, rapidly, and completely,
in order to be useful without any restrictions in space, time, or scale to represent a
truly global dimension of the digital Earth. The book also features the state-of-the-
art discussion of Web GIS and mapping, an invited chapter written by Prof. Bert
Veenendaal of the Department of Spatial Sciences, Curtin University (Australia).

The concepts and applications of geoinformatics presented in this book will be
of benefit to decision makers across a wide range of fields, including those working
in environmental management agencies, in the emergency services, public health
and epidemiology, crime mapping, tourism industry, market analysis and e-com-
merce, or mineral exploration, among many others.

This is a TIGeR publication No 442.

Perth (Australia), Karlsruhe (Germany) Joseph L. Awange
Nairobi (Kenya), Musanze (Rwanda) John B. Kyalo Kiema
References

Cagnacci F, Boitani L, Powell PA, Boyce MS (eds) (2010) Challenges and opportunities of using
GPS-based location data in animal ecology. Philos Trans R Soc B 365:2155. doi:
10.1098/rstb.2010.0098

Ehlers M (2003) Geoinformatics and digital earth initiatives: A German perspective. Int J Digit
Earth 1(1):17-30


http://dx.doi.org/10.1098/rstb.2010.0098

2 Springer
http://www.springer.com/978-3-642-34084-0

Environmental Geoinformatics

Monitoring and Management

Awange, ). Kyalo Kiema, J.B.

2013, XX 541 p. 214 illus., 202 illus. in color.,
Hardcover

ISBM: 878-3-642-34084-0



	Preface



