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engineering, soil science, and physical geography. 
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xiii

 This volume is a response to the explosion of interest in the use of fl uorescence  spectroscopy 

to analyze organic matter in the aquatic environment and the realization that a book was 

needed that combined relevant information on fl uorescence principles, laboratory and fi eld 

methodologies, and data handling and interpretation. The editorial and author teams are 

drawn from a wide range of disciplines, which refl ects the multidisciplinary interest in 

aquatic organic matter fl uorescence. Despite more than thirty years of interest in the top-

ics, until recently, research was undertaken primarily within disciplines, without the ben-

efi ts of a genuine interdisciplinary approach. We hope that this volume goes some way 

to address this. It is intended as a core text for anyone starting to undertake research into 

aquatic organic matter fl uorescence, with a potential readership in the fi elds of environ-

mental chemistry, marine science, environmental geosciences, environmental engineering, 

soil science, and physical geography. The fi rst three chapters provide an overview to the 

fi eld of aquatic organic matter fl uorescence:  Chapter 1  outlines the principles of fl uores-

cence,  Chapter 2  synthesizes the relationship between fl uorescence and dissolved organic 

matter chemistry, and  Chapter 3  provides a multidisciplinary overview of the history and 

current understanding of aquatic organic matter fl uorescence. As such, we anticipate that 

these chapters will be of broad interest to students and researchers interested in optical 

methods in environmental science and the environmental chemistry of organic matter. The 

next three chapters focus on instrumentation and sampling:  Chapter 4  details sampling pro-

tocols essential for successful fl uorescence analyses, and  Chapters 5  and  6  provide insights 

into laboratory (bench) and fi eld (in situ) methodologies. These chapters will be of particu-

lar interest to anyone intending to establish fi eld, laboratory, or industrial applications of 

fl uorescence, including undergraduate project students, PhD and postdoctoral researchers, 

and research and development offi cers.  Chapters 7  and  8  investigate environmental effects 

on aquatic organic matter fl uorescence, detailing the chemical and biological reprocessing 

of organic matter in natural and engineered systems. These chapters are relevant to anyone 

interested in the nature of organic matter transformations in the natural and engineered 

environments, from transformations within river systems through to chemical properties 

relevant to water treatment processes. Finally,  Chapters 9  and  10  summarize methods used 

in the analysis and interpretation of fl uorescence data, focusing on the use of indices and 

multivariate statistical and modeling approaches. 

  Preface   
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Prefacexiv

 As with all research textbooks published in a rapidly moving fi eld, our challenge is 

to produce a volume that is relevant both today and in the years to come. The future for 

research into aquatic organic matter fl uorescence is exciting, as research opportunities 

develop with improvements in technology. At the time of writing, routine fl uorescence 

analyses are still three-way analyses (excitation, emission, intensity), with the use of xenon 

light sources, diffraction gratings, and photomultiplier tubes. However, the use of ultravio-

let light-emitting diodes (LEDs) as light sources, and charge-coupled devices (CCDs) as 

detectors, is increasing. The former permit a decrease in instrument power output and size, 

leading to increased portability and more diverse in situ applications. The latter increases 

analysis speed and the possibility of four-way analyses (excitation, emission, intensity, 

time) and novel experimentation. The recent development of turnkey instrumentation, with 

integrated absorbance measurements and multivariate modeling software, makes aquatic 

organic matter fl uorescence measurements easier for the non-expert than they have ever 

been before. We feel this latter development makes the need for this book more relevant 

than ever. 

 This volume is an outcome of a series of research initiatives led by the editors over the 

last decade. In part, it is a result of the UK initiative Fluoronet, a knowledge transfer net-

work funded by the Natural Environment Research Council between 2006 and 2009 and led 

by Andy Baker and Jamie Lead when they both worked at the University of Birmingham, 

United Kingdom. Numerous training courses and workshops run by Fluoronet members, 

including Darren M. Reynolds and Robert G. M. Spencer, have helped guide the require-

ments of the contents of this book. At the same time, scientifi c sessions on organic mat-

ter characterization at the American Geophysical Union Fall Meetings in 2006 and 2007 

started to bring together research teams from diverse disciplines. Informal gatherings, and 

then formal meetings, occurred around these sessions. These led to the idea of the need for 

both a specialist conference, to compare methodologies and establish protocols between 

different disciplinary groups, as well as for a multidisciplinary research textbook. The 

resulting meeting was an American Geophysical Union Chapman Conference on Organic 

Matter Fluorescence, proposed and convened by Paula G. Coble and Andy Baker at the 

University of Birmingham, United Kingdom, in 2008. Several years later, we are proud that 

this edited volume has been produced by Cambridge University Press. 
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