
Foreword

This book is a small contribution to pedometric methodology, specifically to map-
ping methods. It could serve as a handbook or a user’s guide for anyone seeking
to collate soil geoinformation. Pedometrics is an emerging field of science that is
bound to attract more and more attention from the soil scientists in the near fu-
ture. It could also have an impact on other sciences dealing with natural resources
and on biometrics in general. For example, vegetation mappers work with similar
datasets and face similar problems when modelling the spatial variation of vegeta-
tion or when seeking the best classification system. For pedometricians, the true
acknowledgement of their work will come when we read about continuous vegeta-
tion, geomorphological, geological or civil engineering maps, developed according to
the concepts of continuous soil mapping.
Those readers who would require more technical details about specific methods or
would even like to use some of my datasets, should note that there is a supplemen-
tary CD-ROM at the back of the book1. There you will find additional documents
such as technical and lecture notes2 (e.g. ”Comparison of kriging with external drift
and regression-kriging” and ”Digital terrain analysis in ILWIS”), animations and full
colour graphics that could not be fitted into this book. My homepage web address3

can also be used to access these supplementary materials.

Before presenting the thesis, it might be of interest to outline the genesis of each
chapter and how I found my collaborators. This is a small curriculum of major
activities:
We first began discussing the usability of soil maps in Croatia in 1999 during field-
work in Baranja. At that time, Dr. Rossiter (my supervisor) was introduced to
Dr. Stjepan Husnjak and Prof. Bogunović from the Department of Soil Science in
Zagreb. We have described two full profiles together and ad hoc discussed about

1The CD-ROM is only available in a limited number of copies. Part of this material is also
available on-line.

2Caution — most of these materials are unpublish and contain possible errors and misstatements.
3See the full address in Curriculum Vitae, at the end of the book.



the differences and difficulties in existing local soil classification systems and soil
maps. The Baranja dataset was used to test the applicability of terrain parameters
for aerial photo-interpretation (chapter 4). In March 2003, I began my PhD study
with the same supervisor. My predecessor on the Division of Soil Science, Dr. van
Groenigen, just defended a thesis on spatial sampling optimisation. Hence, the most
logical promotor was Prof. Stein who has been teaching geostatistics at ITC and
with whom I latter on wrote two chapters of my thesis. In June of 2001, Dr. Rossiter
came to Croatia for a second time, during which we produced additional eight full
profile descriptions. This time the observations were drawn from the whole country.
In Split, we visited the Institute for Adriatic crops and Karst reclamation, where
we were introduced to the work of Dr. Miloš. In September 2001, I participated in
my first Pedometrics conference with an oral presentation, in which I proposed a
sampling methodology that considers point allocation in the feature space (chapter
2).
In February 2002, Stjepan came to ITC as a visiting scientist and we began work
on the quality of soil data in Croatia (chapter 8). The major part of the data used
in this report was collected and processed during June 2002, when we produced soil
maps of control areas. In March of the same year, I went to the GSTAT meeting
in Reading with some raw ideas for the generic framework for spatial prediction.
The presentation was very useful as Dr. Papritz and Dr. Gerard Heuvelink offered
important suggestions that helped me develop the generic framework (chapter 5).
Subsequently, Gerard suggested that I also take over the web-administration of the
pedometrics website, which I gladly accepted. Gerard also introduced me to the the-
ory of universal kriging and generalized least square estimation, which then helped
me to develop equations for sampling optimization in feature space and for generic
framework based on regression-kriging. In July and August, I went for a long trip
to Melbourne, Sydney and Bangkok (Accuracy conference and World Congress of
Soil Science). At the Accuracy conference in Melbourne, I received interesting com-
ments on my work on continuous maps from the Accuracy participants (chapter 6),
which helped me to improve the paper. Prof. Fisher specifically suggested that I
replace the saturation with brightness in coding the uncertainty in the colour mix-
ture algorithm. Following my acquaintance with Dr. Odeh and Dr. Budiman from
the Pedometrics 2001 conference in Ghent, I then moved to University of Sydney,
Agricultural Chemistry and Soil Science Department. I followed the path of Dennis
Walvoort, a former (regular) visiting scientist at this Department and my collabo-
rator. The visit to Sydney was especially inspiring for my future work. In Bangkok,
I had the privilege of presenting a paper on the use of auxiliary maps to improve
the mapping of soil variables from existing datasets4. At that time, pedometrics has

4My final suggestion of how to achieve this is given in chapter 7



been promoted to a provisional commission under IUSS, which was a good sign for
all of us.
During the last year of my study I was mostly in Enschede working on my pub-
lications. In February 2003, I went to Zürich, where I was collaborating with my
fellow college Stephan Gruber (PhD student at the Department of Geography) on
methodology for reduction of errors in terrain parameters (chapter 3). From this col-
laboration we also developed a lecture note — “Digital Terrain Analysis in ILWIS”,
which is available in the supplementary materials.

A PhD thesis is rarely a product of pure individual work. Therefore, I feel obliged to
express acknowledgements to the following people and organizations. I would first
like to thank my sponsor — the Croatian Ministry of Science and Technology for
awarding me the scholarship and investing in the croatian ‘brain-resource’. Like-
wise, I would like to thank ITC for giving me additional funds and hosting me in
Enschede for all these years. Being a member of such international community was
a unique experience, which I will never forget (“Once an ITC student, always an
ITC student!”).
Secondly, I would like to thank my ITC supervisor David G. Rossiter for teaching me
how to “Publish” and not “Vanish”, how to achieve objectivity and be self-critical.
His dedication to work and science has been a major inspiration for me in the last
few years. David, in spite all the style-conflicts we had, I am sure that this thesis
will make you fell proud in the coming years. Many thanks to Alfred Stein also for
his instructions and suggestions on the diplomacy in academia.
Although I have spent last five years primarily at ITC, there are also a (large) num-
ber of people in Croatia that I need to thank to. None of this would have been
possible without the full dedication and support from my employer, University in
Osijek. I am especially grateful to Gordana Kralik, the Rector, and Dragica Steindl,
the secretary, for their support over these years. I would also like to thank my dear
college Mladen Jurǐsić, who helped me arrange facilities in Osijek. Many thanks
also to Stjepan Husnjak and Matko Bogunović, from the Department of Soil Science
in Zagreb, for supervising my work and participating in the field works and data
analysis; to Boško Miloš, from Split, who passionately supported my work and as-
sisted during the fieldwork and to Nikola Pernar, from the Faculty of Forestry in
Zagreb, who provided us with the Croatian digital soil database. I must not forget
our helping personnel, students and graduates (our slaves): Dario Mihin, Tomislav
Krema and Božidar Žanko who helped during the fieldwork. Navigating to the points
through dense vegetation during the field work was a heavy task in some terrains.
Not to mention large spiders in karstic hills, countless mosquitoes and unfriendly
bushes and grasslands. This environment has almost cost David a bone fracture,
Stjepan an eye and Boško a head. Happily, we are still all in one peace!



At ITC, I need to acknowledge the expertise and cordiality from the following col-
leges. I am grateful to Wouther Siderius for the vertaling of the summary and
Dhruba Shrestha and Alfred Zinck for suggestions on specific topics. Thanks to my
dear college Arta Dilo I was able to grasp some of the ‘undigestible’ mathematical
algebra. I owe to Rolf de By (the future rector of ITC) for teaching me first ‘steps’
in LATEX (and first steps in salsa). I will miss my colleges, PhD students Martin
Yemefack and Ivan Bacic and their wise advices on life and work. A big thanks
to Jose Santos who also helped with LATEX and taught me how to mix capirin̄a
(“The sweetest drink in the World”). Hartelijk bedankt to Benno and Job for all
the posters/notes/maps you printed for me, Marion Pierik for solving my financial
problems, Jaap De Ruijter for organizing social activities and Hans and Roelof for
making sure that I leave the building on time (“Ladies and gentleman, it is al-
most closing time. . . you have 2 minutes to leave the building before I lock you in
the dark”). I am grateful to the research managers Loes Colenbrander and Mar-
tin Hale for their protective policy towards the PhD students. The ITC’s facilities
and these extensive professional personnel truly make a difference for a success of a
PhD research. I was never in doubt that this is the best institute5 for my PhD study.

About four years ago, I was first time introduced to the term pedometrics. From then
on, I have evolved from a passive sympathizer to an active member, pedometric.org
web-administrator and contributor to the new methods (I hope). I would like to
thank the Pedometrics society for accepting me and giving me inspiration for this
work. Special thanks to Alex McBratney, Inakwu Odeh and Gerard Heuvelink
for supporting my ‘brave but unpolished’ ideas and for investing so much of their
precious time. My next spiritus movens will be to organize a Pedometrics-related
conference in Croatia (the ‘angry young pedometrician’ is still angry!).
Finally, I am grateful to my girlfriend Monija for supporting me in ‘good and bad’
(especially for being with me in the bad times). A big thanks to my family, rela-
tives (from Australia and Europe), my friends in Enschede (Maura, Blanca, Lyande,
Zoki, Darja, Dragče) and in the rest of the World (Stephan, Tommy, Lassie, Martina,
Bojana).

by Tomislav Hengl

In Enschede, September 2003

5I was choosing between six international institutes/universities: University of Florida, Arizona,
Cranfield, Reading, Wageningen and ITC.


