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Questions

Role of Science Community in Future GMES

- All problems solved ?
- What are the drivers for future research ?

- What are the scientific challenges ?
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Framework for Science

Driver

- Availability of new sensors (Sentinels, TerraSAR, Plades........ )

- Demand for new products (Environmental Parameters, dmate Change....)
- New demands resulting from International Co-operation

- Ongoing national mapping activities (SIOSSE, LISA, ECover, ........ )

- Still unsolved technical problems with respect to Gdand — production lines
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Themes for the Future

Selected Research Topics for Land Monitoring:

- Radiometric Calibration (,clean mosaic")

- Integration EO- and in-situ data

- Change detection (phenology, Integration of 3Dz#nfation)
- Integration of 3D-information into classification

- Fusion SAR / optical with respect to Sentinel 1 and

- Carbon Budgeting for REDD

- Standards for Semantic and geometric data models
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Operational?

- Method robust and applicable for large areas din-
- Accuracy known

- Costs known

- High degree of automation

- result should meet user requirements
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Radiometry

- no precise radiometric calibration procedure to pioduce

,clean image mosaics" exist

- costs for training for image classification incsea dramatically
- possible solutions: chain classifiers, calibratidiHR—data to MR—data like
AWIFS, improvement of absolute calibration methods
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Segmentation

- many segmentation algorithms are available but the potential is

far away from visual interpretation
- manual interaction necessary to a large extertfdgh production costs

Automated segmentation Vlsual Interpretatlon
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Integration EO / in-situ

- potential of real integration of EO — and in-situ cata by far not
used, in-situ data mainly used for validation only

Profil 1

Integration of EO and LIDAR data

Vertikale Struktur[cm]
= [ N N
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Change Detection - Phenology

- many change detection algorithms exist but cann®&eparate

“real” changes from changes resulting from phenologynly

- more intelligent algorithms including phenology netsl
- sufficient multi-temporal data from one phenol@istatus (Sentinels?)
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Change Detection — Continuous Variables

- many change detection algorithms exist for “hard prameters”

but still difficult to apply for continuous variabl es

- precise radiometric image calibration demanded
- sensitive statistical fuzzy models to be applisof change detection”)
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Integration of 3D - Information

- combination of colour information and 3D-information like in

photogrammetry to make use of the full potential oEO — data

- stereo and interferometric systems exist (IRS —TRBaSAR)
- automated processing lines integrating 2D andr8&rmation for classification and
change detection not available
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Integration of 3D for change detection

O O

Height differences Quality

high low
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Fusion SAR / optical

- fusion of SAR / optical becomes more and more ralant with the

availability of Sentinel 1 and 2 data

- conventional fusion methods cannot be used for E8Rical, appropriate
methods are to be developed

Fused Product

JERS
MODIS
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Carbon Budgeting

- derivation of carbon budget in forests

- optical remote sensing is used as “active data”dmndot allow for precise carbon
budgeting
- SAR — based direct carbon / biomass assessmeakisng) from missing

L- and P-band SAR-data
forest mask 1990 forest mask 2005

forest mask 2000
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Semantic and Geometric Data Models

- many national LULC— mapping activities are running aurrently

and are not “harmonized” in a pan European context

- semantic data model transformation and geomeiscaling methods have to be
developed in close co-operation with user — commyniational national and
national pan European)

LISA — Land Use Model
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Semantic and Geometric Data Models
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Further Topics

Multi — mission applications

Handling of huge amounts of data => data comprassio
Automated procedures for grass land mapping
Automated processing of VHR — data

Statistical and reliable methods for accuracy asseast,
particularly for change detection products
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Resumee

Research still needed to a significant extend

Appropriate budget should be allocated for reseaativities in
future GMES

Pay back of investments should also guaranteeckfaarch
Institutions

Research for the development of GMES services ditalke care
of “operationality”
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