Preface
Cryosols, as the World Reference Base for Soil Resources defines them, or Gelisols, as in Soil Taxonomy, are soils of the permafrost regions of the world. These regions are at high latitudes and also at high elevations. They cover approximately 25% of the world’s surface and, in countries such as Canada, include up to 40% of the soils. Permafrost creates such unique conditions that the permafrost-affected soils have different physical, biological, and chemical properties than other soils.

In the last couple of decades, development in regions of permafrost has increased and so has interest in these regions’ soils. Also, these areas are projected to undergo the greatest impact from global warming, which may have a major effect on soil-forming processes and on how the soils are used and managed. Thus there is an even greater need to better understand the distribution, soil-forming processes, ecological processes, classification, use, and management of permafrost-affected soils.

In the late 1980s, the International Permafrost Association and the International Union of Soil Sciences formed the Cryosol Working Group, which began efforts to improve the classification of soils with permafrost. Out of this effort came the Gelisols classification of Soil Taxonomy and the Cryosols classification of the World Reference Base for Soil Resources. Another major accomplishment included a Northern Circumpolar Soils Map and database. Under the leadership of Dr. Charles Tarnocai, the group decided to produce this book, Cryosols – Permafrost-Affected Soils. 

The Working Group is made of people who have worked in the Arctic and Antarctic for many years. They are leaders in the study of permafrost-affected soils and long have recognized the ecological importance of the cold regions. They developed the outline for this book, identified leading experts in different regions to address specific topics, and met formally and informally in Russia, Denmark, the United States, Germany, Finland, Austria, France, and Thailand to review and revise the book’s contents. 

The idea behind the book was to compile as much knowledge as possible about permafrost-affected soils. Numerous papers on permafrost-affected soils and specific permafrost topics have appeared in many journals, proceedings, and conference publications, and much of that has been in Russian, as the largest extent of such soils is in Russia, but no single book has been dedicated to the soils of cold regions. Therefore much of the information in this book is being presented to a wide audience for the first time. We hope this book will serve as a resource for anyone interested in the soils affected by permafrost, no matter where those soils occur. 

The book is divided into six sections. The first section is a history of research of polar soils, which began in the early 1900s. The second section covers the geographic distribution of Cryosols in all regions where the soils occur. The third section deals with the soils’ properties and processes. The fourth section covers ecological processes of Cryosols. The fifth section deals with their classification. And the last section covers the management and use of such soils.

This book is the culmination of a great deal of effort by the Cryosol Working Group. The inspiring leadership of Dr. Charles Tarnocai kept the project moving along. Charles was the visionary who made the book become a reality. We are all deeply indebted to him for his ideas and leadership. 

Charles and the late Dr. Kaye R. Everett were the first to introduce me to permafrost-affected soils. I know many members of the working group were influenced by Kaye’s work in the Arctic and Antarctic, and we feel there are many parts of him in this book. 

The lead authors for each of the sections are to be complemented for their efforts in making sure all of the chapters in their sections were completed and reviewed and revised as needed. I especially thank Gabriele Broll, for her help in all aspects of the book including working with the publisher, and Sergey Goryachkin, for his help with the many Russian papers. Sergey was also co-chair of the Working Group for many years. We also thank Maria M. Cadwallader, Ph.D. (formerly Maria M. Lemon) of The Editor Inc. for editing all of the papers for English usage and for completing the layout and preparing the camera-readies.
Thanks also are due to Springer for publishing this large amount of scientific information which will make it generally available to the scientific community.
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