Contents

PLEEACE ... e et e et e et e e ee e — e e een——raeeeeeaaaeaeesantraeeeeannaas ix
CONITIDULOTS ...vvviviiieeeeieiee e et ee e ettt e e e eecttr e e e e eeetaeeeeeeeetaeeeeeeeetsseeeeeesstsseeeeestsseeeeeeeessseeeesensssseeeesnnees Xi

PART I  Soil Salinity and Remote Sensing:
The Object and the Tool

Chapter 1 Soil Salinity and Salinization Hazard ...........c.coeceeviiienieniiinienienie e 3
J. Alfred Zinck and Graciela Metternicht

Chapter 2  Spectral Behavior of Salt TYPES ......ccccevierieriiriinieiinieeneeteneeee et 21
Graciela Metternicht and J. Alfred Zinck

Chapter 3 Review of Remote Sensing-Based Methods to Assess Soil Salinity ..........c.cceeeueenne 39

Eyal Ben-Dor, Graciela Metternicht, Naftaly Goldshleger, Eshel Mor,
Viladmir Mirlas, and Uri Basson

PART Il  Trends in Mapping Soil Salinity and Monitoring
Salinization with Remote and Proximal Sensing

Chapter 4 Mapping Areas Susceptible to Soil Salinity in the Irrigation Region
of Southern New South Wales, AUSIAlIa .....ccceeieiieeeeeeeeeeeeeeeeeeeeeeeee e eeeeeene 63

David Fraser

Chapter 5 Generation of Farm-Level Information on Salt-Affected Soils
Using IKONOS-II Multispectral Data .........ccccoeeveererienienieniineeieneeiceeee e 73

Ravi Shankar Dwivedi, Ramana Venkata Kothapalli,
and Amarendra Narayana Singh

Chapter 6 The Suitability of Airborne Hyperspectral Imagery for Mapping
Surface Indicators of Salinity in Dryland Farming Areas ........ccccccovveevieeriiienienniennne 91

Anna Dutkiewicz, Megan Lewis, and Bertram Ostendorf

Chapter 7 Applications of Hyperspectral Imagery to Soil Salinity Mapping ........cccccoceeruennee. 113
Thomas Schmid, Magaly Koch, and José Gumuzzio



vi Contents

Chapter 8  Characterization of Salt-Crust Build-Up and Soil Salinization
in the United Arab Emirates by Means of Field and Remote
Sensing TEChNIQUES......cccueeriiiiierierieeteeeee ettt 141

Fares M. Howari and Philip C. Goodell

Chapter 9  Assessment of Salt-Affected Soils Using Multisensor Radar Data:
A Case Study from Northeastern Patagonia (Argentina)...........ecceeeeeenereenuennen. 155

Héctor F. del Valle, Paula D. Blanco, Walter Sione, César M. Rostagno,
and Néstor O. Elissalde

Chapter 10  Application of Landsat and ERS Imagery to the Study of Saline
Wetlands in Semiarid Agricultural Areas of Northeast Spain.........ccccoecveevueenne. 175

Carmen Castaiieda and Juan Herrero

Chapter 11 Mapping Soil Salinity Using Ground-Based Electromagnetic
Induction TeChNIQUE........c...coiiiiiiiiiiiie e 199

Florence Cassel S., Dave Goorahoo, David Zoldoske,
and Diganta Adhikari

Chapter 12 Combined Active and Passive Remote Sensing Methods for Assessing
Soil Salinity: A Case Study from Jezre’el Valley, Northern Israel ...................... 235

Eyal Ben-Dor, Naftaly Goldshleger, Eshel Mor, Viadmir Mirlas,
and Uri Basson

PART Il Diversity of Approaches to Modeling
Soil Salinity and Salinization

Chapter 13 Mapping Salinity Hazard: An Integrated Application of Remote Sensing
and Modeling-Based Techniques............cccoocieiiiiiiiiiiiiiiiiicccecceeee 257

Dhruba Pikha Shrestha and Abbas Farshad

Chapter 14  Stochastic Approaches for Space-Time Modeling and Interpolation
OF S011 SAIINILY ..oeeiiiieieiieee ettt 273

Ahmed Douaik, Marc Van Meirvenne, and Tibor Toth

Chapter 15 Mapping Soil Salinity from Sample Data and Remote Sensing
in the Former Lake Texcoco, Central MEXICO.....covvvvevveeeeeieieieieeeeeeeeeeeeeeseeeeeeans 291

Norma Ferndndez Buces, Christina Siebe, José Luis Palacio Prieto,
and Richard Webster



Contents vii

Chapter 16 Model-Based Integrated Methods for Quantitative Estimation of Soil

Salinity from Hyperspectral Remote Sensing Data .........ccccccoeevevieninveninencnnen. 305
Jamshid Farifteh
Chapter 17 Data Mining for Soil Salinity Modeling..........cccecueverirenenenenienienieeeeneneeennenne 341

Peter Eklund and Stephen D. Kirkby



