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FOREWORD

The International Institute for Applied Systems, is a non-governmental, 
interdisciplinary research organization founded in 1972. Among its most 
relevant objectives are "the initiation and support of individual and col­
laborative research on problems associated with environmental change, and 
thereby to assist scientific communities throughout the world in tackling 
such problems". One means to this goal is by direct support of ICSU's In­
ternational Geosphere-Biosphere Programme, UNEP's International Panel on 
Climate Change, and similar organizations.

IIAEA's sixteen national member organizations, located in eastern and 
western Europe, Asia and North America, are scientific and professional 
bodies, rather than political ones. The Institute is particularly suitable 
for bringing together the appropriate personnel to solve scientific re­
search problems involving east und vest. It does so through the formation 
of programs of study, presently aimed at enhancing methods of mathematical 
analysis /System Decision Support Program/ and at studying change in global 
population /Population Program/, technology /Technology, Economy and Society 
Program/, and environment /Environment Program/.

The present environmental change activities at IIASA are centred on 
the Environnent Program. The program includes a group of 25 research schol­
ars working on three designated projects. The projects concentrate on man­
agement of large international rives /International Water Resources Project/, 
modelling of European acid rain distributions /Transboundary Air Pollution 
Project/, and ecologically sustainable development of the biosphere /Bio­
sphere Dynamics Project/. It is notable that each of the projects were 
developed independently of the other, but that each of these projects is 
aimed directly or indirectly at development and use of mathematical models 
of environmental phenomena. The models are designed specifically to be 
interrogated in order to reveal the options available to political decision­
makers on specific environmental issues. Thus, the main goals of each pro­
ject also are derived directly fron specific issues of interest, rather 
than from e.g. a fundamental curiosity of how the environment functions.

Global change issues which define both the nature of the Biosphere 
Project modelling aims, have a number of soil modelling requirements. Both 
spatial and temporal scales of the soils information are needed. The pre­
sent report gives some of the concepts underlying such soils information.

A. M, SOLOMON
Biosphere Dynamics Project 

IIASA, Vienna
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PREFACE

The present report is one of a series of documents by soil scientists 
in preparation of a coordinated input by the various national and internal 
tional centres on soil research and management into the International Geo­
sphere-Biosphere Programé /IGBP or "Global Change" Programé/ initiated by 
the International Council of Scientific Uniens /ICSU/. They are, in chrono­
logical order;

- TWo international task force meetings on "Concept of Global Soil 
Change", taken place between 24-25 April 1989 and 15-17 December 1989 in 
Budapest /Hungary/ and Moscow /USSR/, respectively; organized by IIASA, 
Vienna.

Proceedings, edited by R. W. ARNOLD, I. SZABOLCS and V. TARGULIAN, 
published by IIASA /this report/.

- An international conference on "Soils and the Greenhouse Effect"; 
the present status and future trends concerning the effect of soils and 
their cover on the fluxes of greenhouse gases, the surface energy balance 
and the water balance, taken place between 14-13 August 1989 in Wageningen, 
the Netherlands; organized by the International Soil Reference and Informa­
tion Centre /ISRIC/.

Proceedings, edited by A.F. BOUWMAN, under the title "Soils and the 
Greenhouse Effect", published by John Wiley and Sons,. Chichester UK, 
early 1990.

- An international workshop on "Effects of Climatic Change on Soil 
Processes in the Tropics and Subtropics", to take place between 12-14 
February 1990 in Nairobi, Kenya; organized by the International Society of 
Soil Science /ISSS/ and the United Nations Environment Programé /UNEP/.

Proceedings, edited by H.P. SCHARPENSEEL and M. SŒOEMAKER, to be 
published in mid 1990 by Elsevier Science Publishers, Amsterdam, the 
Netherlands.

- A symposium on "Global Soil Changes and their Dynamics in a Changing 
Environment" in the framework of the 14th International Congress of Soil 
Science, 12-18 August 1990 in Kyoto, Japan.

Proceedings of the symposium to be edited by H.P. SCHARPENSEEL and 
to be published by the Japanese Society of Soil Science in association 
with ISSS.
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The four activities were prorated by the ISSS standing Corralttee cn 
International Programmes /CIP/ and were financially supported by UNEP.

It is the intention of ISSS to prepare, on the basis of all above 
proceedings, a separate Executive Summary cn the Role of Soils in Climatic 
Change, to be submitted to the Scientific Advisory Council of IGBP and to 
appropriate international fora, including the UN specialized Agencies 
concerned.

W.G. SOMBROEK 
Secretary-General of ISSS, 

Wageningen
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EDITORIAL PREFACE

By an agreement between I IAS A and the Hungarian Committee for Applied 
Systems Analysis, a Task Force Meeting on the Concept of Global Soil Change 
took place in Budapest from 24 to 27 April, 1989. The participants agreed 
on the preparation of a publication on Global Soil Change addressed to the 
world community of scientists involved in IGBP, e.g. ecologists, climatolo­
gists, hydrologists, biologists, etc. as veil as decision- and policy makers 
of high level, who need to elaborate the holistic and comprehensive concept 
of global soil change as a part of the general concept of global geosphere- 
biosphere change.

The main stimuli for the preparation of such publication were:
a. the extreme necessity of the global and holistic spheric approach 

to vorId soils and soil patterns, that is, to land pedosphere and to all 
interactions of the pedosphere with the other natural spheres and with all 
kinds of human activity and human life;

b. the peculiarity of the pedosphere as an independent genetical, struc­
tural and functional subsystem within the biosphere-geosphere with its own 
laws of evolution, distribution and functioning;

c. the international and interdisciplinary aspiration to understand the 
essence and spatial-temporal distribution of the major mechanisms of pedo- 
spheric changes due to both natural and anthropogenic factors and forces;

d. the desire to understand the major consequences and results of pedo- 
spheric changes on other components of nature and society /feedback from 
pedosphere to biosphere-geosphere-society systems/;

e. and last but not least: the feeling of resentment for the lack of 
scientific recognition that pedology is such an interesting, attractive, 
exciting and profound science, and for such an important and polyfuncticnal 
natural body as soil and the world's pedosphere.

The publication should be scientifically sound and based on facts, tut 
it is intended to be easily read and clearly understood by both specialists 
and laymen. The book, based on an analysis of the existing knowledge of the 
past, present and future of soils of the vorId, besides the description of 
processes and situations, should also include same predictions and recommen­
dations.

After long discussions the scheme of the chapters of the "best-seller" 
was accepted and the members of the task force took the responsibility to 
serve as coordinators and contributors of the respective chapters.

11



It was also agreed that the book should be available at the 14th Con­
gress of the International Society of Soil Science to be held in Kyoto,
Japan in August, 1990, and besides the interested soil scientists an anple 
number of copies should be submitted to interested international organiza­
tions as veil as to the competent agencies and projects /e.g. IGBP, UNEP,
MAB or federal agencies/.

The second Task Force Meeting on the Concept of Global Soil Change was 
held in Moscow between 15 and 17 December, 1989 and was supported by UNEP 
and hosted by the Centre for International Projects of the USSR State Com­
mittee for Environmental Protection. At this meeting the chapters of the 
publication were presented and discussed and a final decision was made on 
the context of the book as veil as on the coordinators and contributors.

R. W. ARNOLD, I. SZABOLCS and V. 0. TARGULIAN were appointed as editors 
of the publication.

The coordinators and contributors of the different chapters are as 
follows:

CHAPTER COORDINATOR CQNTRIBUTOR/S /

I Introduction V. 0. TARGULIAN R. W. Arnold,
A. M. Solomon,
I. Szabolcs

II Pedosphere V. 0. TARGULIAN R. W. Arnold,
B. G. Rozanov

III Soil cover of the World R. J. DUDÁL N. A. Karavaeva,
V. 0. Targulian

IV Types of soil processes 
and changes

G. VÁRALLYAY H. W. Schärpenseel 
V. 0. Targulian

V Paleosols in the context 
of environmental changes

D. H. YAALON H. W. Scharpenseel 
W. G. Scmbroek

VT Anthropogenic effects on 
soils

I. SZABOLCS J. Hrasko,
B. G. Rozanov,
H. W. Scharpenseel 
V. 0. Targulian

VII Future changes of the 
pedosphere

R. W. ARNOLD W. G. Scmbroek,
I. Szabolcs,
V. 0. Targulian

VIII Spatial soil databases 
and modeling

M. F. BAUMGARDNER

IX Conclusions and recommen­
dations

R. J. DUDÁL G. W. Scharpenseel

The editors of this publication wish to express their gratitude to all 
coordinators and contributors of chapters for their help and understanding, 
which made it possible to finalize the publication in a comparatively short 
time.

The intention of the task force was to give an overall picture on 
global soil change based on a uniform use and common technical understand­
ing. Still, due to the large number of authors,various opinions and scien­
12



tific approaches of some questions can possibly be found in different places 
of the book. Evidently, the various parts of the publication are in their 
author's credit. The editors had to respect the authors' opinions as long as 
these did not result any misunderstandings or confusion in the interpreta­
tion of the text. Consequently, the editors made no changes in the manu­
scripts with the exception of inevitable, minor corrections necessary for a 
uniform structure.

According to the decision of the Moscow Meeting, to eliminate the re­
petitions, an integrated List of Selected References was compiled and pukr- 
lished from the list of references submitted by the coordinator of each 
chapter.

We must acknowledge the assistance and contribution of many persons.
A large number of colleagues took part in the preparation of each chapter, 
besides the coordinators and contributors. Prof. M. BAUMGARDNER, coordinator 
of Chapter VIII, wishes to extend appreciation to Dr. Norberte FERNANDEZ, 
Purdue University, USA for his valuable contribution to his chapter. The 
undersigned wishes to express his appreciation to Dr. M. RÉDLY, who offered 
her assistance in the final stage of the editorial process.

We wish to acknowledge the help and support of the International Insti­
tute for Applied Systems Analysis /IIASA/ and especially of Prof. Dr. B. R. 
DÖÖS, Leader of the Environmental Programme, and Dr. Allen M. SOLOMON, Lead­
er of the Biosphere Project in the preparation and realization of this pubr- 
lication.

Gratitude should be expressed to the United Nations Environmental Prog­
ramme, and particularly to Dr. S. A. EVTEEV, Assistant Executive Director and 
Dr. A. AYOUB, Senior Programme Officer of Terrestrial Ecosystems Branch, for 
their support and financial assistance.

The President of the International Society of Soil Science, Prof. Dr.
A. TANAKA, the Viœ-President, Prof. Dr. Y. TAKAI, and Secretary General, Dr. 
W. G. SQMBROEK, offered their invaluable help during the entire process of 
preparing and editing the book, for which the editors express their sincere 
thanks.

We are deeply indepted to Dr. T. ASBOTH, Secretary and Ms. Zs. ZÁMORI 
from the Hungarian National Member Organization of IIASA, who supported and 
assisted the activity of the Task Force from the very beginning.

Appreciation should also be extended toward the USSR Centre of Inter­
national Projects, and particularly to Dr. T. A. SAIKO, Deputy Co-or­
dinator of Desertification Control Projects, for hosting the Moscow Meeting.

The loyal assistance of Dr. M. Т0ША1, Director and Ms. I. DOBI-NAGY, 
Business: Executive of the Institute for Research Organization of the Hun­
garian Academy of Sciences /Budapest/ in the realization and printing of 
this book should be acknowledged.

Last but not least, the editors are deeply indebted to the clerical 
staff, which was engaged in technical editing, in preparing translations, 
drawings, typing, etc. and supplied long hours of work in the preparation 
of this book: Ms. . I. HETEI, Ms. I. KEMENES, Ms. S. KOVÁCS, Ms. V. LACZKÓ,
Mr. Z. SZILVÁSSY, Ms. K. TEPIÁN, and Ms. I. VÉGH. Sincere thanks should 
be expressed also to Ms. Mary1in BRANDL, Secretary, Environmental Programme 
/IIASA/, who willingly cooperated with the members of the Hungarian group 
throughout the whole time.
Budapest, February, 1990 I. SZABOLCS






