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General information

In late 1984, the International Institute for Aerospace Survey and Earth Sciences
(ITC) was awarded a grant from the Dutch Ministry of Foreign Affairs. The funds
should be spent on research benefiting land and water development in developing
countries. ITC decided to concentrate these funds in a single multidisciplinary
research project into the methodology of a Geographical Information System, to be
used as a tool for land use zoning and watershed management studies. By the end of
1988, the project resulted in the official release of version 1.0 of the Integrated Land
and Water Information System (ILWIS). Two years later, ILWIS was launched
commercially and ITC started up a distributors network to distribute ILWIS and to
support its users worldwide. Since then ILWIS has been used extensively as a tool for
training, research and advisory services all over the world.

ILWIS was designed to respond to user demands, to be low-cost and application
oriented, entirely meeting one of ITC’s main objectives, i.e. transferring appropriate
technology to developing countries. By now, over 5000 ILWIS systems are in use in
more than 100 countries.

ILWIS 2.0, the first ILWIS for Windows version was presented in August 1996; after
that several upgrades have been released of which the last one was ILWIS 2.23
(September 1999).

ILWIS 3.0 as released in May 2001 has a completely modernized user-interface, both
for the software and the help. Behind the scenes much has changed as well. ILWIS
changed from a 16-bit into a 32-bit multi-threading application and is fully
compatible with Windows 95, 98, Me, NT4 and 2000. All memory allocation
limitations caused by segmented memory (64kB blocks) have been removed. Long
file names are allowed, and you are able now to select, copy and delete multiple
objects in the Catalog.

| The r eadne. ht mfile that is available on the ILWIS 3.0 CD-ROM contains
= Mmore detailed information about the new functionality of ILWIS 3.0.

What ILWIS has to offer

ILWIS is a user-friendly and widely distributed GIS and Image Processing package. It
is PC-based and designed for the Windows environments. Experts as well as
beginners will easily find their way through the program. ILWIS provides a powerful
tool for collection, storage, analysis, transformation and presentation of data. From
the input data, information can be generated to model the spatial and temporal
patterns and processes on the Earth’s surface. ILWIS provides a set of documentation,
dealing with the basics of GIS and Image Processing as well as it’s application in
many fields, i.e. land evaluation, urban surveys, natural hazards and environmental
management.

ILWIS 3.0 User’s Guide i
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What ILWIS needs: hardware and software requirements

To install ILWIS 3.0, please run the installation program that is available on the CD-
ROM or download the program from our web site at http://www.itc.nl/ilwis/. ILWIS
3.0 can be installed under Windows 95, 98, Me, NT4 and 2000.

I To install under Windows NT/2000 administrator rights are required.

For best performance of ILWIS 3.0, we recommend a computer using a Pentium 111
processor, 128 MB RAM or more, a 24 bit graphics Windows accelerator board with
a resolution of at least 1024x768, a CD-ROM player, a mouse, a printer and a
digitizer.

The minimum requirements are: a Pentium with 64 MB RAM, 256 colors graphics
board with a resolution of 640x480, a CD-ROM drive and a mouse.

Furthermore, ILWIS requires that Internet Explorer version 5 or later is installed.

The ILWIS 3.0 User’s Guide: Main objectives

Literature

The ILWIS 3.0 User’s Guide is intended for those who want to know how ILWIS 3.0
is used in basic GIS and Image Processing operations. It trains the skills you need to
work with ILWIS, including explanations and procedures for first time users in
addition to topics for more advanced users. It provides humerous exercises to practice
GIS techniques and Image Processing operations and can be used both by persons that
want to learn how to work with ILWIS by themselves, or in a course environment.

Besides this guide, ILWIS HTML Help is available in the program itself. The Help
offers detailed descriptions of the functionality of ILWIS, its window types, the
objects, the operations, etc., and is illustrated with tips and examples.

The ILWIS 3.0 User’s Guide is basically an exercise book. Therefore we have kept
the amount of theoretical explanations to a minimum. For a thorough introduction to
GIS and Image Processing, we recommend the following textbooks on GIS and on
Remote Sensing:

- Aronoff, S. (1995). Geographic Information Systems: A Management Perspective,
4™ edition. WDL Publications, Ottawa, 294 pp.

- Barrett, E.C. and L.F. Curtis (1992). Introduction to Environmental Remote
Sensing, 3" edition. Chapman & Hall, London, 426 pp.

- Bonham-Carter, G. F. (1996). Geographic Information Systems for Geosciences.
Modeling with GIS. Computer methods in the Geosciences. Pergamon Press,
Oxford, 398 pp.

- De By, R.A. (ed.) (2000). Principles of Geographic Information Systems: an
introductory textbook. ITC, Enschede, 230 pp.
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- Janssen, L.L.F. (ed.) (2000). Principles of Remote Sensing: an introductory
textbook. ITC, Enschede, 170 pp.

- Lillesand, T.M. and R.W. Kiefer (2000). Remote Sensing and Image Interpretation,
4™ edition. John Wiley & Sons, New York, 724 pp.

- Sabins, FF. Jr. (1996). Remote Sensing, Principles and Interpretation, 3 edition.
W.H. Freeman and Co., New York, 494 pp.

Structure of the ILWIS 3.0 User’s Guide

The ILWIS 3.0 User’s Guide has been structured in a way that you can start with
any chapter. It is advisable, however, to follow the order of the book, since it reflects
the data flow of working with a GIS.

The ILWIS 3.0 User’s Guide consists of 13 chapters:

- Chapter 1, Introduction to ILWIS, is intended to get you started with ILWIS, and
to show you the basics of the user interface.

- Chapter 2, Main concepts of ILWIS, presents key concepts of ILWIS.

- Chapter 3, Spatial data input, allows you to practice digitizing maps and
importing maps and images from other software packages.

- Chapter 4, Spatial data management, explains all ILWIS activities used to
arrange your spatial data in a way that it can be used for analysis.

- Chapter 5, Attribute data handling, deals with the use of tables, i.e. how to create
or import tables, and how to calculate with data in tables.

- Chapter 6, Image Processing, explains various operations that can be applied to
visualize, enhance, georectify and classify remote sensing images.

- Chapters 7, 8 and 9 all deal with Spatial data analysis. Various analysis
techniques, such as retrieval, (re)classification, measurement operations
(chapter 7), overlay operations (chapter 8) and neighbourhood and
connectivity operations (chapter 9) are demonstrated.

- Chapter 10, Using Digital Elevation Models, explains how to generate Digital
Elevation Models with ILWIS, and shows procedures to create derivatives, such as
slope steepness and slope direction maps.

- Chapter 11, Spatial data analysis: geostatistical tools, covers the use of
geostatistical tools for the analysis of point data.

- Chapter 12, Scripts and functions, is intended to show other functionality’s of
ILWIS for more advanced data analysis, including the use of the command line,
functions and script language.

- Finally, chapter 13, Presentation of results, is dedicated to the production of
output maps, the way to create annotations, how to treat colors, printing, exporting
data and creating demos.

The exercises in the ILWIS 3.0 User’s Guide are designed not only to demonstrate
to you how certain ILWIS operations are used, but also give you a basic idea of when
they can be used in real applications. Therefore we used as much as possible
examples from a single region, surrounding the city of Cochabamba, in Bolivia. Only
when the Cochabamba data was not suitable for explaining certain operations, we
selected some other examples.

ILWIS 3.0 User’s Guide iii
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The data set

All data files for the exercises in the ILWIS 3.0 User’s Guide are included on the
ILWIS 3.0 CD-ROM and can also be downloaded from the ILWIS web site. On the
CD-ROM, the User’s Guide data can be found in E:\Data\ILWIS 3.0 Users Guide
Data (where E is the drive letter of the CD-ROM drive Z=}). For each chapter, there
is a subdirectory which stores the data that is required for the exercises of that
chapter, e.g. E:\Data\ILWIS 3.0 Users Guide Data\Chapter01.

During the installation of ILWIS, you can install the User’s Guide Data directly on
your hard disk. The default installation directory for the User’s Guide data is
C:\ILWIS 3.0 Data\Users Guide with subdirectories for every chapter. These
subdirectories of C:\ILWIS 3.0 Data\Users Guide will be the working directories
for the exercises of each chapter. For example, when you start with the exercises for
the first chapter, you should go to the directory C:\ILWIS 3.0 Data\Users Guide\
Chapter01. When you have finished the exercises for a certain chapter, and you
want to continue with the next one, you should change directory.

If you did not install the data files during the installation of ILWIS, you should do

= S0, before continuing. You can also use the Windows Explorer to copy the data
files from the CD-ROM to your hard disk. In case you use Windows Explorer,
you have to turn off the read-only attribute of the data files manually.

When you wish to repeat the exercises for a chapter, it is recommended that you
copy the original data files from the CD-ROM, or use the ILWIS Installation pro-
gram, so that you always start with the original files, and not with files which
may have been altered.

The CD-ROM and the ILWIS web site furthermore include the ILWIS software, the
example data, and the text and data for the ILWIS 2.1 Applications Guide.
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Conventions used in the ILWIS 3.0 User’s Guide

This manual is formatted in such a way that the specific actions dealing with the
software are separated from the accompanying text.

D ® This is an exercise box. You can follow the instructions step by step.
* Words in Times New Roman 10 Italics are keywords.

* Formulas that should be entered are shown in Couri er New 10.
For example: MapC = MapA + MapB

® All information that should be supplied by the user is also shown in
Courier New 10, as well as all the names of objects (maps, tables,
columns, etc.).
For example: Geol ogy.

® The names of operations, dialog boxes and the options in dialog boxes are
shown in Arial 10.
For example: Display Options - Raster Map.

* Thisisanarrow [ ] . When you see this arrow you know that the exercise
continues on the next page.

I This is a tip box. It is used to give tips.

We assume that after a certain procedure is explained a few times, such as opening or
closing maps and other objects, you will be familiar with it, and therefore basic
things are not repeated too often.

Using the ILWIS 3.0 User’s Guide in courses

The ILWIS 3.0 User’s Guide is intended to be used both on an individual basis, for
learning how to work with ILWIS 3.0, as well as in GIS and Image Processing
Courses.

Since the ILWIS 3.0 User’s Guide covers most of the functionality of ILWIS 3.0, it
is too large to be treated in a single course. In the following scheme the
recommended exercises are shown for courses with different duration:

Introductory GIS courses

Intended for persons without prior knowledge of GIS and ILWIS.

- 1 day course: Chapter 1, 2.

- 5 days course: Chapter 1, 2, and parts of chapters 5 (5.1 to 5.3), chapter 7 (7.1 to
7.3), and chapter 8 (8.1, 8.2 and 8.4).

- 2 weeks course: Chapter 1, 2, 3,4 (4.1, 4.3t04.5), 5, 7, 8, 13 (13.3 to 13.5).

- 1 month course: Chapter 1, 2, 3,4 (4.1,4.3t04.5),5, 7, 8,9 (9.1, 9.3), 10, and 13.
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Advanced GIS courses

Intended for students already familiar with the basics of GIS and ILWIS.

- 1 week course: Chapter 4 (4.1 to 4.3, 4.6), 9.

- 2 weeks course: Chapter 4 (4.1 to 4.3, 4.6), 9, 10.

- 1 month course: Chapter 4 (4.1t0 4.3, 4.6), 9, 10, 11, 12, 13 (13.7).

For advanced courses with a longer duration, it is recommended to also practice with
some of the case studies of the ILWIS 2.1 Applications Guide that are available on
the internet, depending on the professional background and interest of the
participants.

Image Processing courses

Intended for students without prior knowledge of Image Processing and ILWIS.

- 1 week course: Chapter 1, 2, 6 (6.1 to 6.4).

- 2 weeks course: Chapter 1, 2, 6 (6.1 to 6.5).

- 1 month course: Chapter 1, 2, 6.

The schedule can also be followed when learning ILWIS on an individual basis.
However, in the schedule of the courses about one third of the time will be spend on
lectures. Users that are already familiar with GIS and Image Processing will need a
much shorter time.

The ILWIS 2.1 Applications Guide

The ILWIS 2.1 Applications Guide contains 25 case studies in various disciplines
such as geomorphology, geology, hydrology, environmental management, urban
survey, soil survey, land use planning and cartography. The case studies show
advanced procedures to work with ILWIS and also demonstrate how specific
questions in certain research disciplines can be solved with ILWIS. As the guide is
intended for experienced ILWIS users, the operations that have to be performed are
not written out in full detail.

The ILWIS 2.1 Applications Guide can, just like the ILWIS 3.0 User’s Guide, be
used both as a self-study material as well as in a course environment. Many of the
case studies presented in this book are used in courses given at ITC. The data and
documentation of the ILWIS 2.1 Applications Guide is available on the CD-ROM
but you can also download the data from the ILWIS web site http://www.itc.nl/ilwis/.
From this site it is also possible to download other exercises, like for example the
exercise on creating an Orthophoto (as included in the ILWIS 2.2 Guide).

Vi
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