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Climate change is increasingly being considered a critical topic in research and 
policy-making. Evidences related to climate change deal with spatial and non-
spatial data, which can be utilized for policy formulation. Geoinformatics, which 
includes remote sensing, GIS, GPS, and ICT, provides the most relevant technology 
to monitor climate change-related variables at different dimensions and scales. 
 Geoinformatics for Climate Change Studies discusses the art of using 
this technology for investigating, monitoring, documenting, and understanding the 
impacts of climate change. This book provides information on the concepts and 
uses of geoinformatics, and focuses on filling the gap in the available literature on 
the subject by bringing together concepts, theories, and experiences of experts in 
this field.

Key Features
•	 Contains	 comprehensive	 information	 on	 the	 latest	 developments	 in	

geoinformatics for climate change studies.
•	 Chapters	 range	over	a	wide	variety	of	 application	areas,	 including	 forestry,	

glaciers, sea level rise, and agriculture.
•	 Highlights	 the	 potential	 usage	 of	 geoinformatics	 in	 understanding	 climatic	

changes.
•	 A	 conceptual	 guide	 and	 ready	 reference	 for	 students,	 researchers,	 and	

teachers working in the field of geoinformatics.
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Dedicated to

"Lighting a B illion Lives"
– a commitment to e nlighten a bi llion l ives wi th a h andful of s unshine

To displace the use of fossil fuel, thereby mitigating climate change while 
illuminating the lives of a billion people





Foreword

“Warming of the climate system is unequivocal!” While climate change 
debate has been at the fore of international political agenda for the past 
few decades, the uncertainty surrounding the science, and its mitigation 
and adaptation aspects have brought the scientific community to the 
limelight. Anthropologically forced climate change is one of the most 
significant challenges humankind has ever faced and presents a significant 
opportunity for increasing the scientific understanding about our planet and 
about the human activities having major impacts on the global processes 
governing it. 
 The science demands a huge amount of spatio-temporal data to dwell 
with. Handling spatio-temporal data gathered from different sources, for 
example, the earth observation satellites, weather stations, GPS, and society, 
requires a very specific skilled and trained cadre in geoinformatics. As the 
technology is developing by leaps and bounds to collect and make available 
such data, it places greater responsibility on us to handle it well. 
 The book Geoinformatics for Climate Change Studies is a unique combination 
of two sciences—climate change and geoinformatics. While the former is 
the most exigent challenge of the era, the latter brings the knowledge of the 
most sophisticated technology to handle the wide variety of data required 
addressing such a challenge. This book provides an in-depth understanding 
of geoinformatics (remote sensing, GIS, GPS, ICT, and others) as well as an 
awareness of the causes and consequences of climate change. 
 A large part of the process of addressing climate change is our ability 
to learn from the previous experiences. This book brings such experiences 
in a lucid way so that students, researchers, and professionals interested in 
climate change and geoinformatics can gain from these. These case studies 
will also hold immense relevance from an academic standpoint as many of 
the institutions are coming up with promising programmes to develop a 
special cadre of trained and skilled manpower to provide solution to make 
the earth sustainable.
 Better understanding of these processes will ultimately give researchers 
sufficient insights into how to move forward to preserve the ecosystems 
and environment we have and slow down the negative impact of our past 
actions. As geoinformatics holds a key role in enhancing our knowledge to 
address climate change, a thorough understanding of the procedures and 
techniques used in geoinformatics is a must. 



viii Foreword

 I congratulate the editors in bringing out such a wonderful compendium 
on the much needed subject. I am sure readers will find the contents of the 
book interesting and worth applying in their subject areas.

R K P achauri, PhD
Director-General, TERI

     



Preface

In recent years there has been an increasing awareness of the effect of climate 
change on the Earth and its resources. There has also been a dramatic 
increase in support for research in climate change studies. In particular, 
fundamental variables of climate such as past, present, and future data on 
biophysical attributes of the Earth’s surface and atmosphere, and tools and 
methods for processing such data have become increasingly important in 
a vast array of climate change research and studies. Considerable recent 
research has focused on global studies and at global scale using such tools 
and datasets. The growth of research has been marked and is perhaps most 
apparent with the development of a new field of study—climate change. 
 Although there has been a long standing interest in global warming 
and its impact on the Earth’s resources, the ability to work at different 
scales arises in part from advances in technology. Geoinformatics as the 
primary science and technology for spatio-temporal data analysis is of 
particular importance and significance. Geoinformatics encompasses remote 
sensing, geographical information system (GIS), data collected using global 
positioning system (GPS), information communication technology (ICT), and 
social interactions. Remote sensing now routinely provides information on 
the Earth and its environment at the local to global scales. GIS provides a 
means to store, analyse, and visualize spatial data, including those derived 
from remote sensing and collected from the field. Together with associated 
advancements in communication and computational facilities, tools are now 
often provided to efficiently handle and share a great amount of data of 
large areas. There are also specialist tools that recognize spatio-temporal 
characters. The opportunities presented by this situation help to make the 
area of overlap between climate change and geoinformatics of great interest 
for research; an area that fits neatly within the core for identifying and 
communicating climate change research.
 Over the last three decades, the scientific evidence for human-induced 
climate change has become overwhelming. Such research places heavy 
demands for reliable climate information, which includes spatially 
distributed information about select climate elements. Similarly, the need for 
spatially distributed information about weather and climate has increased 
over the same period, in keeping with the increasing attention given to 
global warming and climate change by both scientists and policy-makers. 
Geoinformatics is playing an increasingly important role in climate change 
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