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Preface

Over recent years, remote sensing and geographic information systems have
become of increasing importance in hydrology. Due to technical obstacles,
conventional applications most commonly used either remote sensing or
geographic information systems (GIS). It is only during the last five years that an
integration of remote sensing and geographic information systems with
hydrological models became technologically feasible. It is, therefore, interesting
to see the first applications of such an integration and to compare current
investigations and applications in this field.

Due to the fact that modern technology (remote sensing, GIS, image
processing, digital elevation models, digital maps, etc.) allows the replacement of
classical hydrological models of the lumped system type by more complex model
structures of the distributed type, a new generation of deterministic hydrological
models has emerged during the last decade. The implementation of information
based on these technologies in hydrological modelling enables these new models
to be not only more physically based but also to incorporate temporal and spatial
changes (e.g. land-use changes, climate changes) into the modelling efforts. This
represents not only a higher level of model sophistication and, thus, an improved
accuracy of results but also a more efficient use of such models in the field of
water resources management. This is equally valid for conventional regional
water management as well as for continental or global water resources considera-
tions as can be presently observed in the field of coupling macroscale
hydrological and atmospheric models, e.g. in the World Climate Research Pro-
gramume of the United Nations and the International Council of Scientific Unions.

Many authors responded to the announcement on Symposium 3 (Remote
Sensing and Geographic Information Systems for Design and Operation of Water
Resources Systems) at the Fifth IAHS Scientific Assembly in Rabat, Morocco, by
submitting abstracts. However, the number of papers which could be presented
during the two days of the symposium had to be limited. Consequently, many
promising contributions had to be refused for oral presentation. All those
contributions which could not be presented orally have the chance to be discussed
during the poster sessions. The papers included in this volume give the reader a
selected but excellent and interesting overview of the wide field of applications of
remote sensing and geographic information systems in hydrology. The papers are
organized in the following sections:

o Water Resources Management

e Snow Hydrology

e Surface Water and Groundwater

e New Technologies in Remote Sensing and GIS



vi Preface

Each section is introduced by a keynote paper. It is hoped that the papers
presented here provide many readers, especially those from developing countries,
with an overview of the current state of the art in remote sensing and geographic
information systems for hydrological applications.

Michael F. Baumgartner
Department of Geography, University of Berne, Switzerland

Gert A. Schultz
Lehrstuhl fiir Hydrologie, Wasserwirtschaft und Umwelttechnik, Ruhr Univeritét, Bochum, Germany

A. Ivan Johnson
7474 Upham Court, Arvada, Colorado 80003, USA
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Remote Sensing and Geographic Information Systems for Design and Operation of Water Resources 3
Systems (Proceedings of Rabat Symposium S3, April 1997). IAHS Publ. no. 242, 1997

Use of remote sensing data in a GIS environment
for water resources management

GERT A. SCHULTZ

Institute of Hydrology, Water Resources and Environmental Technology,
Ruhr University Bochum, D-44780 Bochum, Germany

Abstract While in the field of hydrology remote sensing techniques are often
applied and well accepted there is still a deficit in the use of remote sensing
techniques in the field of planning, design and operation of water resources
systems. It is the aim of this paper to overcome this deficit and encourage
water managers to use remote sensing techniques more widely. In order to
achieve this, several successful examples of applications of remote sensing to
water management are presented, viz. in the fields of design of water supply
reservoirs, reservoir sediment monitoring and control, flood forecasting and
control, hydropower scheduling, irrigation scheduling and groundwater
exploration for water supply purposes. It is shown that remote sensing data
cannot be directly used for these purposes since the electromagnetic data
observed by remote sensors have to be transformed into hydrological
relevant information. Some techniques are presented, how this can be
achieved.

INTRODUCTION

During the last two decades a considerable number of publications was produced,
which show actual and potential application of remote sensing information to
hydrology (Rango & Ritchie, 1996). This information may be used directly, e.g. as
survey of areas covered by snow, detection of areas inundated by floods,
precipitation measurements, water quality monitoring etc.. Remote sensing data are,
however, particularly useful in the field of hydrological modelling, where such an
information can be used for both, the estimation of hydrological model parameters
and as input to hydrological models. It seems, that nowadays the use of remote
sensing data in the field of hydrology is beyond doubt and some of the techniques
developed are already operational, while others are still in the research stage. It is
surprising that despite the fact that remote sensing gained wide acceptance in the
field of hydrology in the closely related field of water resources management the use
of remote sensing information is still underdeveloped. Therefore, the main focus of
this paper is directed to the attempt to convince water managers of the usefulness of
application of remote sensing data in water resources management. Since such
attempts are usually most successful, if convincing examples of practical applications
are given, the remainder of this paper consists in the presentation of several
examples, in which it is shown, that remote sensing data can, in many cases, strongly
support necessary activities in the field of water management.






