SP-683
May 2010

Hyperspectral Workshop 2010

17-19 March 2010
Frascati, Italy

Organised by

European Space Agency (ESA)
German Aerospace Center (DLR)
German Research Centre for Geoscience (GFZ)
Italian Space Agency (ASI)

Evropean Space Agency
Agence spatiale européenne



Scientific Committee

C. Ananasso (ASI, IT)

H. Bach (VISTA GEO, DE)
E. BenDor (Univ. of Tel Aviv, IL)
V. De Cosmo (ASI, IT)

R. Green (JPL, US)

D. Goodenough (NR, CA)
A. Held (CSIRO, AU)

P. Hostert (Humboldt-Universitat zu Berlin, DE)
H. Kaufmann (GFZ, DE)

S. Lavender (Argans, GB)

R. Loizzo (ASI, IT)

M. Menenti (TU Delft, NL)

. Moreno (Univ. of Valencia, ES)

A. Miller (DLR, DE)

B. Rock (Univ. of New Hampshire, US)

M. Schaepmann (Univ. of Zurich, CH)

K. Staenz (Univ. of Lethbridge, CA)

[

Organising Committee
B. Hoersch , M. Rast , M. Berger, P. Regner (ESA), C. Galeazzi, F. Longo, M. Ercoli (ASI),
G. Rossner, U. Heiden (DLR), H. Kaufmann (GFZ)

Publication Proceedings of the ‘Hyperspectral Workshop 2010’
ESRIN, Frascati, Italy (ESA SP-683, May 2010)
Edited by H. Lacoste-Francis
ESA Communications
Published and distributed by ESA Communications
ESTEC, Noordwijk, The Netherlands
Price EUR 50
ISBN 978-92-9221-247-6
ISSN 1609-042X

Copyright © 2010 European Space Agency



CONTENTS

Agriculture
Chairs: J. Moreno & H. Bach

Assessment of Leaf Area Index by the Red-Edge Inflection Point Derived from VENuS Bands
1. Herrmann, A. Pimstein, A. Karnieli et al.

Assessing Moisture Conditions of Heterogeneous Land Surfaces Through Hyperspectral
Analysis of Water Absorption Features
T. Hank, P. Marzahn, F. Schlenz & W. Mauser

Parameterisation of the Land Surface Reflectance Model SLC for Winter
Rape Using Spaceborne Hyperspectral CHRIS Data
S. Migdall, N. Ohl & H. Bach

Detecting and Monitoring Soil Salinity in Agricultural Lands Using Combined
Hyperspectral Data and Chemical Measurements
L Livne, E. Ben Dor & N. Goldshleger

Weeds Detection by Ground-Level Hyperspectral Imaging
U. Shapira, 1. Herrmann, A. Karnieli & D.J. Bonfil

Potential of Hyperspectral Data for Urban Micro Climate Analysis
W. Heldens, U. Heiden, T. Esch & S. Dech

Information Extraction from Hyperspectral Data in Urban Areas Using Contextual
Information and Classifier Fusion
P. Gamba, F. Dell' Acqua, K. Bakos & G. Lisini

Geology / Soils & Land Cover / Land Surface Processes
Chair: M. Menenti

Application of Hyperspectral Spaceborne Data to Identify Sensitive Wetland
Areas of Central Spain
T. Schmid, J. Gumuzzio, M. Rodriguez & M. Koch



Neural Network Algorithms for Nonlinear Spectral Unmixing Applied on
Hyperspectral Data
G.A. Licciardi

Mapping Topsoil Organic Carbon of Agricultural Soils from Hyperspectral
Remote Sensing Data
T. Jarmer, P. Rosso & M. Ehlers

Hyperspectral Sensing in Support of Mineral Exploration in the Arctic: Example from
the Cape Smith Nickel Belt, Canada
B. Rivard, D. Rogge, J. Jeng et al.

The Potential of Hyperion Data to Discriminate Geomorphological Features
in the Eastern Hindukush Northern Pakistan
S.A. Mahmood, V. Liesenberg, A. Wijaya et al.

Inland Water / Ocean Colour
Chair: S. Lavender

Water Quality Assessment Using Hyperspectral Techniques for the River Main
and its Riparian Water
M. Friese, S. Migdall, H. Bach et al.

Assessment of Chlorophyll-A and Algal Blooms in Inland Waters from
Hyperspectral Data
M. Bresciani, C. Giardino, M. Bartoli et al.

Hyperspectral Applications for the Improvement of Water Quality Assessmentand
Monitoring in Coastal Areas
F. Santini, L. Alberotanza, F. Braga et al.

Biophysical and Morphological Study of Coastal Habitats from Imaging Spectrometry,
LiDAR and In Situ Data Acquisition
A. Taramelli, C. Giardino, L. Gasperini et al.

Vegetation & Forest
Chairs: D. Goodenough & M. Schaepmann

Fire Risk Assessment: The Role of Hyperspectral Remote Sensing
C. Maffei & M. Menenti

Image Spectrometry of Tropical Dry Forests in the Americas Using CHRIS/Proba
V.E. Garcia-Millan & G. A. Sanchez - Azofeifa

Estimating Forest Parameters from Top-of-Atmosphere Radiance Measurements
Using Coupled Radiative Transfer Models
V. Laurent, W. Verhoef, J. Clevers & M. Schaepman

Deriving Sun-Induced Chlorophyll Fluorescence from Airborne-Based
Spectrometer Data
A. Damm, A. Schickling, D. Schldpfer et al.



Photochemical Reflectance Index from MODIS Satellite to Investigate Eddy Covariance
Tower Light-Use Efficiency Variability in a Mediterranean Deciduous Forest
R. Guarini, C.J. Nichol & M. Borghetti

Spectroscopic Analysis of a Mediterranean Ecosystem Using CHRIS/Proba, In-Situ Leaf
Spectra and Plant Measurements
0. Sykioti, D. Paronis, A. Kyparissis & S. Stagakis

Assessment of the Biomass and Nitrogen Status of Natural Grasslands Using Hyperspectral
Remote Sensing
L. Kooistra, H. Roelofsen, G. W.W. Wamelink et al.

AISA and Multi-Angle CHRIS for Coastal Forest Classification
D.G. Goodenough, K. O. Niemann, G.S. Quinn & H. Chen

Relationships Between Tropical Rain Forest Biophysical Parameters and Off-Nadir
Indices from Hyperion/EO-1
V. Liesenberg & R. Gloaguen

Retrieval of LAT from Airborne Hyperspectral and Airborne Laser Scanner Data
Using a Canopy Reflectance Model
H. Buddenbaum & J. Hill

Image Processing & Tools
Chair: C. Brockmann

Detecting and Correcting the Curvature Effect (Smile) in Hyperion Images by Use of MNF
A. Dadon, A. Karnieli & E. Ben-Dor

Vegetation Biophysical Variable Retrieval Using Object-Based Inversion of
Hyperspectral CHRIS/Proba Data
C. Atzberger & K. Richter

Capabilities and Limitations of Methods for BRDF Characterization in Imaging
Spectrometry Data
J. Weyermann, A. Hueni, M. Kneubiihler & M. Schaepman

Independent Evaluation of EnMAP Sensor for the Geological Mapping in Arctic Canada
H.P. White, L. Sun, R. Gauthier et al.

Hyperspectral Image Fusion
A. Garzelli, B. Aiazzi, S. Baronti et al.

A Comparison of Feature Extraction Methodologies Applied on Hyperspectral Data
G.A. Licciardi & F. Del Frate

Hyperspectral Noise Modelling and Estimation
B. Aiazzi, L. Alparone, S. Baronti et al.



Cal/Val & Atmosphere
Chair: M. Cutter

Australian Activities in Calibration and Validation for Hyperspectral Sensors
T. Malthus, V. Brando, S. Jones et al.

Operational Quality Control for Hyperspectral Data
M. Bachmann, M. Habermeyer, A. Miiller et al.

Onboard Spectral Calibration for the Hyperspectral/Multispectral Sensors
K. Tatsumi, N. Ohgi, H. Harada et al.

A Conceptual EnMAP Mask Product
X. Wang, R. Richter, M. Bachmann & A. Miiller

Feasibility of Aerosols Retrievals from Hyperspectral Data
F. Del Frate, A. Di Noia, P. Sellitto & G. Curci

Missions & Concepts Air and Space
Chairs: H. Kauffmann & S. Briggs

A Ten Year Summary of NASA's Earth-Observing One (EO-1) Mission
E. M. Middleton, D.J. Mandl, P.K. Campbell et al.

EnMAP Hyperspectral Mission - The Space Segment
S. Hofer, K.-P. Forster, B. Sang et al.

Simulation of EnMAP-Like Hyperspectral Images Based on Textural Information
and a Radiative Transfer Approach
S. Migdall, H. Bach & H. Kaufimann

Prisma Payload
P. Marrucci, M. Dami, L. Giunti et al.

Apex Status Pt.1: Instrument Development and Performance
E. Alberti, F. Dell’ Endice, P. D'odorico et al.

Hypxim — A Hyperspectral Satellite Defined for Science, Security and Defence Users
S. Michel, M.-J. Lefévre-Fonollosa & S. Hosford

Posters
In Alphabetical Order

CHRIS-Proba Data Classification for Mapping Dryland Salinity in Tunisia
R. Abdelfattah

Advanced Methodologies for the Analysis, Integration and Optimization of
Prisma Mission Products
A. Barducci, S. Baronti, R. Carla et al.



Advanced Imaging Interferometers and Spectrometers: New Perspectives
in Earth Observation
A. Barducci, D. Guzzi, C. Lastri et al.

CHRIS/Proba-1 Acquisitions on San Rossore Test Site for the ESA SEN3EXP Campaign
A. Barducci, D. Guzzi, C. Lastri et al.

Quantitative Derivation of Key Soil Parameters on the Basis of Hyperspectral
Remote Sensing Data: A Study to Detect and Monitor Degradation in the
Subtropical Thicket Biome, South Africa

A. Bayer, A. Miiller, M. Bachmann et al.

The Advantages of Boresight Effects in the Hyperspectral Data Analysis
A. Brook & E. Ben-Dor

Fusion of Hyperspectral Images and LIDAR Data for Civil Engineering
Structure Monitoring
A. Brook, E. Ben-Dor & R. Richter

Improving Hyperspectral, Multidirectional Analysis of Proba/CHRIS Observations
by Angular Signatures from the Same Data Set
M. Buchhorn & T. Schneider

Mixtures at Macro-Scale: Natural Surface Scenarios from Makhtesh Ramon Crater, Israel
E. Carmina & V. Carreére

A Review of Superresolution Enhancements for Hyperspectral CHRIS/Proba Images
J.C.-W. Chan

The Processing and Calibration Activities of the Future Hyperspectral Satellite
Mission EnMAP
A. de Miguel, M. Bachmann, C. Makasy et al.

Satellite Hyperspectral Remote Sensing Potential for Vegetation Cover Mapping
in a Fragmented Ecosystem: Pollino National Park, Italy
L. Fusilli, C. Bassani, R. M. Cavalli et al.

Design of a Co-Processor for Analysing Hyperspectral Images
G. Galeano, A. Cristo, R. M? Pérez et al.

VNIR-SWIR Imaging Spectrometry and Mapping of Terrain Properties:
Preliminary Results from the Mugello Area
F. Garfagnoli, L. Innocenti, S. Vettori et al.

Concept for Improved Radiometric Calibration of Radiance Sources at the CHB Facility
P. Gege, J. Fries, P. Haschberger et al.

Spectrometric Analyses in Comparison to the Physiological Condition of Heavy Metal
Stressed Floodplain Vegetation in a Standardised Experiment
C. Gotze, A. Jung, 1. Merbach et al.

Ground Segment Design of the EnMAP Hyperspectral Satellite Mission
M. Habermeyer, T. Storch, S. Eberle et al.

User Interface of the EnMAP Ground Segment
U. Heiden, J. Gredel, N. Pinnel et al.



Towards Multi-Temporal Hyperspectral Images Classification Based on 3D Signature
Model and Matching
S. Hemissi, K.S. Ettabaa, I. R. Farah & B. Soulaiman

Hyperspectral Mission Requirements as Defined by a Combined Science/Defence
Expert Group Established by CNES
S. Hosford, M.-J. Lefevre, S. Michel et al.

The Spectral Database Specchio in Support of CAL/VAL Activities
A. Hueni & M. Kneubuehler

An Integrated Band Selection Using Spatial and Spectral Information
M. Kala Muthumari & R. Vidhya

Improved Microphytobenthos Biomass Mapping Using Hyperspectral Images
F. Kazemipour, P. Launeau, V. Méléder & L. Barillé

An Intercomparison of Analytical Inversion Approaches to Retrieve Water Quality
for Two Distinct Inland Waters
E. Knaeps, D. Raymackers, S. Sterckx & D. Odermatt

Hypso (Hyperspectral Sokolov): A Multidisciplinary Hyperspectral Project Assessing
Mining Related Impacts by Means of Image Spectroscopy
V. Kopackova, J. Albrechtova, Z. Lhotdkova et al.

Spectral Signatures of Burned Surfaces: Evidence from Hyperspectral Remote
Sensing Data
N. Koutsias, M. Pleniou, F. Nioti & G. Mallinis

Uniseasonal Dynamics of Main Water Quality Parameters in Vistula Lagoon
Extracted from Envisat/ MERIS Geophysical Product and In Sifu Measurements
M. Kruk, M. Mréz, L. Nawrocka et al.

Development of an Operational System for Monitoring and Predicting the
Aquatic Plants Proliferation in the Lake Victoria
G. Laneve, R. M. Cavalli, L. Fusilli et al.

Features Extraction from Hyperspectral Images: An Approach Based on Spectral,
Textural and Spatial Information Applied to Urban Environments
M. Lazzarini & F. Del Frate

Estimation of Radiometric Uncertainty after Smile Correction
K. Lenhard & A. Baumgartner

The Potential of Hyperion/EO-1 and CHRIS/Proba Data to Discriminate
Tropical Successional Forestin Eastern Amazon
V. Liesenberg & R. Gloaguen

Discriminating Brazilian Savanna Physiognomies with CHRIS/Proba Data:
A Case Study in Pandeiros Site
V. Liesenberg & R. Gloaguen

The Relative Spectral Variance of the Grassland Red-Edge and Weathered Asphalt
G. M. Llewellyn, B. Taylor, P. Land et al.



Hyperspectral Image Analysis for Sustainable Management of Natural Resources
A. Lo Tauro

Experiences about the Acquisition and the Processing of Aerial Hyperspectral
Data Using VNIR — SWIR Imaging Spectrometers
A. Losurdo, C. Fazio, B. Lacovara et al.

Estimation of Norway Spruce Leaf Chlorophyll Content from CHRIS/Proba
Satellite Image Data
P. Lukes, Z. Malenovsky, V. Kaplan et al.

High Performance Fore Optic Accessories and Tools for Reflectance and Radiometric
Measurements with the ASD FR 3 Spectroradiometer
T.J. Malthus & C.J. MacLellan

Implementation of Hyperion Sensor Routinein 6SV Radiative Transfer Code
E. Mandanici

Hyper and Multispectral Image Analysis in North-Eastern Libyan Desert
E. Mandanici, G. Bitelli & P.V. Curzi

Ground-Based Long-Term Unattended Hyperspectral Measurements of Vegetated
Surfaces: Instrumentation and Collected Data
M. Meroni, S. Cogliati, M. Rossini et al.

Contextual Classification of Hyperspectral Images by Support Vector Machines
and Markov Random Fields
G. Moser, S.B. Serpico & M. De Martino

From Field Spectra to an Area-Wide Monitoring — A Case Study in a Dryland
Nature Reserve in Germany
C. Neumann, S. Forster & S. Itzerott

PM Mapper: An Air Quality Monitoring System with Fine Spatial Resolution
Productand Intergrated Surface Information
T.N.T. Nguyen, M. Bottoni & S. Mantovani

Towards the Simulation and Inversion of User-Defined Inland Water Imaging
Spectrometer Data
D. Odermatt, E. Knaeps, D. Raymackers et al.

Remote Sensing of Vegetation Status Using Hyperspectral Data
C. Panigada, R. Colombo, M. Meroni et al.

Effect of Aerosols on Narrowband Indices and Band Depths from CHRIS/Proba:
Case Study on a Phlomis Fruticosa Ecosystem
D. Paronis, O. Sykioti & A. Kyparissis

Hyperspectral Remote Sensing Capability for Mapping Near-Surface
Asbestos Deposits and Pollutants Dispersion in Soils
S. Pascucci, C. Bassani, R. M. Cavalli et al.

Simulation of EnMAP Measured Cereal Canopy Spectra — Challenges Posed by
Varying Observation Geometry and Plant Phenology
T. Peisker, D. Spengler, K. Segl et al.



Soil Salinity Mapping Using CHRIS-Proba Hyperspectral Data
O. Satir, S. Berberoglu, S. Kapur et al.

Concept for Fast Spectral Characterisation of Imaging Spectrometers
C.J. Schwarz, K. Lenhard & P. Gege

Simulation-Based Case Studies for Optimization of Sensor Design and Image-Based
Parameter Retrieval Using the EnMAP Scene Simulator
K Segl, L. Guanter & H. Kaufimann

Using the Minnaert-K Parameter Derived from CHRIS/Proba Data for
Forest Heterogeneity Mapping
J. Verrelst, J.G.P. W. Clevers & M. E. Schaepman

Opairs — Optical Airborne Remote Sensing and Calibration Facility
S. Weide, P. Gege, C. Schwarz et al.

Performance of the Prospect Leaf Radiative Transfer Model Version 4 for
Norway Spruce Needles
L. Yariez-Rausell, Z. Malenovsky, J. Clevers & M. E. Schaepman

Sessions Summaries

List of Participants



	Agriculture
	Geology / Soils & Land Cover / Land Surface Processes
	Inland Water / Ocean Colour
	Vegetation & Forest
	Image Processing & Tools
	Cal/Val & Atmosphere
	Missions & Concepts Air and Space
	Posters
	Sessions Summaries
	List of Participants

