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PREFACE  

 
 Ever since I was young, I have felt drawn to the beauty, complexity, and fundamental 
wholeness of nature.  Humans are an incredibly interesting component of our earth system. 
This textbook is an attempt to integrate scientific understanding of the earth system with our 
understanding of ourselves as humans and as a global society.  This is a humble product of 
teaching and learning from others, primarily the result of my experience in teaching the 
course Global Change: Atmospheric Issues and Problems at the University of Wisconsin – 
Madison for the past thirty years.   It is intended for use as a first course on global change.  
Topics are developed starting from a good background in high school science and a general 
awareness of culture and literature.  This book includes detailed scientific descriptions and 
the author’s analysis of global change issues.  This book tries to address the question of why 
humans are changing the earth system, delving into aspects of value systems and human 
psychology.    
 The first section develops fundamental concepts, including an overview of the climate 
system, aspects of paleoclimate, and climate dynamics.  The second section explores specific 
global change topics, including the stratospheric ozone layer, tropospheric pollution, the 
hydrologic cycle, vegetation, the carbon cycle, and biodiversity.   The third section explores 
human issues, including consideration of our personal footprint, environmental chemicals, 
the health of the biosphere, geoengineering, and genetically modified organisms. 
 This attempt to interweave environmental change issues with human issues is incomplete.   
The world is changing every year, new aspects are being discovered about the science of 
global change, and our ideas of what to do about them are also evolving.    
 I finished this book while on sabbatical in Japan, where I was fortunate enough to be able 
to offer this class at Kyoto University.  I also teach geophysical fluid dynamics, and 
sometimes I try to convey a different perspective of how storms rotate, by imagining an earth 
that is transparent. 

 
What if The World Were Made of Glass? 

 
When thinking about the Coriolis effect 

it is nice to use a clear globe 
to see through the earth 

and thereby disrobe 
preconceptions of old. 

The way that cyclones spin at the top 
is the same way that they spin at the bottom; 

this idea even works 
in the spring and the autumn. 
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