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Land use and land cover (LULC), as well as its changes (LUCC), are an interplay between 
bio-geophysical characteristics of the landscape and climate, as well as the complex 
human interaction, including its different patterns of utilization, superimposed on the 
landscape. LULC and its change over time are core information layers for a variety of 
scientific and administrative tasks (e.g. hydrological modeling, climate models, land 
use planning). In particular, in the context of climate change with its impacts on socio­
economic, socio-ecologic systems, as well as ecosystem services, precise information 
on LULC and LUCC are mandatory baseline datasets required over large areas. Remote 
sensing can provide such information on different levels of detail and in a homogeneous 
and reliable way. Hence, LULC. mapping can be regarded as a prototype for integrated 
approaches based on spaceborne and airborne remote sensing techniques combined 
with field observations. The book provides for the first time a comprehensive compi­
lation and view of various activities in this field focusing on European and national 
initiatives. The book covers the operational approaches, specific case studies, but also 
reviews current state-of-the-art scientific methodologies and knowledge in the specific 
field of LULC science. It opens the perspective with best-practice examples that lead 
to a view that exceeds pure mapping, but to investigate into drivers and causes, as well 
as future projections.

Earth Sciences 
ISSN 1567-3200

ISBN 978-94-007-7968-6

► springer.com



Contents

Part I Framework Conditions

1 Remote Sensing in Support of the Geo-information in Europe . . . .  3
loannis Manakos and Samantha Lavender

2 Global Land Cover Mapping: Current
Status and Future Trends................................................................... 11
Brice Mora, Nandin-Erdene Tsendbazar,
Martin Herold, and Olivier Arino

3 The Users’ Role in the European Land Monitoring Context...........  31
Nuria Blanes Guàrdia, Tim Green, and Alejandro Simon

4 Towards an European Land Cover Monitoring Service
and High-Resolution Layers............................................................... 43
Steffen Kuntz, Elisabeth Schmeer,
Markus Jochum, and Geoffrey Smith

Part II Operational European Mapping and Monitoring Services

5 CORINE Land Cover and Land Cover Change Products...............  55
György Büttner

6 European Area Frame Sampling Based on Very High
Resolution Images...............................................................................  75
Marek Banaszkiewicz, Geoffrey Smith, Javier Gallego, Sebastian 
Aleksandrowicz, Stanislaw Lewinski, Andrzej Kotarba, Zbigniew 
Bochenek, Katarzyna Dabrowska-Zielinska, Konrad Turlej, 
Andrew Groom, Alistair Lamb, Thomas Esch, Annekatrin Metz, 
Markus Törmä, Vassil Vassilev, and Gedas Vaitkus



x Contents

7 European Forest Monitoring Approaches..........................................  89
Markus Probeck, G em ot Ramminger, David Herrmann,
Sharon Gomez, and Thom as Häusler

8 The European Urban Atlas................................................................... 115
Enrique M onterò, Joeri Van W olvelaer, and Antonio Garzón

Part III State of the Art Mapping Methods

9 A Review of Modern Approaches to Classification
of Remote Sensing D ata....................................   127
Lorenzo Bruzzone and Begiim Demir

10 Recent Advances in Remote Sensing
Change Detection -  A Review..............................................................  145
Antje Hecheltjen, Frank Thonfeld, and Gunter Menz

11 Synergies from SAR-Optical Data Fusion for LULC Mapping........... 179
Björn W aske

12 Application of an Object-Oriented Method for Classification 
of VHR Satellite Images Using a Rule-Based Approach
and Texture Measures...........................................................................  193
Stanislaw Lewinski, Zbigniew Bochenek, and Konrad Turlej

13 Remote Sensing of Vegetation for Nature Conservation...................  203
Sebastian Schm idtlein, Ulrike Faude,
Stefanie Stenzel, and Hannes Feilhauer

14 Modeling Urban Sprawl........................................................................  217
Roland Goetzke

Part IV National Practice Examples

15 Land Information System Austria (LISA)..........................................  237
Gebhard Banko, Reinfried M ansberger, Heinz Gallaun,
Roland Grillmayer, Rainer Prüller, M anfred Riedl,
W olfgang Stemberger, Klaus Steinnocher, and Andreas Walli

16 Digital Land Cover Model for Germany -  DLM-DE........................  255
Michael Hovenbitzer, Friederike Emig, Christine W ende,
Stephan Arnold, M ichael Bock, and Stefan Feigenspan

17 Land Use & Land Cover Mapping in Europe:
Examples from the U K .......................................................................... 273
Geoffrey M. Smith



Contents XI

18 Operational Land Cover and Land Use
Mapping in the N etherlands.....................................................................  283
G erard  W . H azeu

19 The Use of the Land-Cover Classification System in Eastern 
European Countries: Experiences, Lessons Learnt
and the Way F o rw ard ................................................................................ 297
L ouisa J.M . Jansen , A lexandru  B adea, Pavel M ilenov,
C ristian  M oise, V assil V assilev , L judm ila  M ilenova, and W im  D evos

Part V Multi-temporal Monitoring in Support of Decision Making 
and Implementation at Regional, National and Local Scale

20 Differentiation of Crop Types and Grassland by Multi-scale
Analysis of Seasonal Satellite D a ta .........................................................  329
T hom as E sch, A nnekatrin  M etz,
M attia  M arconcin i, and M anfred  K eil

21 Enhancing Remotely Sensed Low Resolution Vegetation 
Data for Assessing M editerranean Areas
Prone to Land D egradation......................................................................  341
C hristo f J. W eisste iner, K ristin  B öttcher, and S tefan  S om m er

22 Beyond NDVI: Extraction of Biophysical Variables
From Remote Sensing Im agery ................................................................ 363
J.G .P .W . C levers

23 Land Transformation Processes in NE China: Tracking 
Trade-Offs in Ecosystem Services Across Several Decades
with Landsat-TM/ETM+ time Series . . ................................................  383
Joachim  H ill, M arion S tellm es, and  C hangyao  W ang

24 Carbon Stock Estimation of Tropical Forests on Borneo,
Indonesia, for REDD+................................................................................ 411
Sandra E nglhart, Jonas F ranke, V anessa  K euck, and F lorian  S iegert

Author Index ........................................................................................................  429

Subject Index ........................................................................................................ 439


