geoland 2

geoland2 - Operational Monitoring Services for our
Changing Environment

With the ongoing climate change, the pressure on nature, biodiversity and our own living conditions
increases steadily. To mitigate these threats by effective adaptation strategies and counter
measures a frequent and area-wide monitoring of the environment is crucial to provide decision
makers with accurate, up-to-date and reliable information on the changing conditions of our natural
resources.

Benefiting from Earth observation satellite data, the GMES Land Services provides such cross-
border harmonised geo-information  at global to local scales in a time- and cost-effective manner.
These monitoring services have been defined, developed and implemented within a series of
projects funded by the European Commission (geoland, BOSS4GMES) and the European Space
Agency (GSE Land / GSE Forest Monitoring).

Building upon their results, geoland2 is the last brick towards the implementation of fully mature
GMES Land Services, consisting of Core Mapping Services and Core Information Services. The
project aims to organise a qualified production network, to build, validate and demonstrate
operational processing lines and to set-up a user d riven product quality assurance process
to guarantee that the products meet the actual user requirements.

The Core Mapping Services produce basic geo-information on land cover and land use and its
annual and seasonal changes as well as a variety of additional biophysical parameters describing
the continental vegetation state, the radiation budget at the surface and the water cycle on the basis
of satellite Earth observation data. The mapping products are of broad generic use: besides being a
valuable information source in their basic form, they are the basis for more specialised geo-
information services, focusing on a broad variety of thematic fields, like water quality, forest
managing, spatial planning, agri-environmental issues, the carbon cycle, food security, etc.

The Core Information Services offer specific information for European Environmental Policies and
international treaties on Climate Change, food security and the sustainable development of Africa.

geoland2 gathers more than 50 European Service Provider partners and over 80 major international
user organisations and is financed by the European Commission within its 7th Framework
Programme. geoland2 project activities started in September 2008 and the project duration is 4
years.
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Figure 1:  Architecture of geoland2:  The project is structured into two layers: the Core Mapping Services (CMS) - as
illustrated in the centre of the circle - generate ‘basic’ land products, while the Core Information Services
(CIS) - as illustrated in the outer circle - utilise the CMS products to generate specific information products
for European policies. The CMS and CIS will furthermore serve as input data for downstream services.

Envisaged Project Outcomes and their Impact

A comprehensive set of EC, ESA and national projects have developed GMES Land Information
Services in close collaboration with international, European, national and regional / local end-user
organisations. These projects have demonstrated the added value of such services in supporting
the implementation of European Directives and International Policies.

From this “bottom-up” consolidation of geo-information services, a set of common geo-information
parameters has been identified to support a broad range of down-stream services. These will be
established as the GMES Land Monitoring Core Service (LMCS).

The purpose of the geoland2 project is to further elaborate the LMCS specifications and validation
approach, as well as to validate a viable production system by setting up a pre-operational
prototype production environment.
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The LMCS is expected to evolve from core “mapping” parameters (such as land cover, land use or
bio-physical vegetation information) to providing core “information” relevant on a pan-European
scale (such as water quality information across catchments basins or sustainable development
parameters). This will ultimately allow an assessment of policy impact, serve as a harmonisation
back-drop to national / local reporting or as a common reference for sector-specific analysis.

A range of downstream service applications derived from the developed LMCS in geoland?2 that use
local in-situ data and/or local models, and that support reporting on national and regional level have
been consolidated and demonstrated by FP6 and GSE projects. Primary focus of the downstream
services is to serve legally mandated organisations (agencies) in implementing their daily duties.
Further down-stream applications are expected to address commercial and/or export spin-off use of
GMES skills and data.

A core service that serves multiple purposes is expected to substantially stimulate the downstream
services market and to offer excellent opportunities for growth in particular for established SMEs
serving regional / local markets or specific down-stream market sectors.

The expectation is that a future operational implementation will rely on competitive market rules.
The LMCS is expected to be procured on European level, while downstream services will follow the
subsidiarity rule and rely on national / regional / local public customers. Commercial and export
opportunities to exploit European GMES skills are expected to ensue beyond the current scope and
timing.

To build a trusted market offer, sound and accepted validation approaches, transparent and
commonly agreed service standards need to be established.

Project Activities in 2008/2009

Each of the geoland2 CMS and CIS teams prepared the layout of the pre-operational production
and test environments.

The layout builds on

a review of existing and new requirements of legally mandated international, European, and
national organisations,

a review and consolidation of the Land Monitoring Core Service specification, especially
reviewed by the geoland2 user community, the GMES Bureau, the Implementation Group
Land members, and a broader community addressed through public workshops,

a scientific validation of existing methods and algorithms, and

technical reviews of pre-operational and operational production chains (if existing).

The pre-operational production lines commenced demonstration production of first geo-information
services to enable further validation and refinement by end-user organisations within their working
environment.

In addition, the geoland2 team contributed its findings and opinions to the stakeholder discussion
on the GMES Initial Operations budget and the EC-ESA delegation agreement on request of the
GMES Bureau.



Furthermore, a geoland Forum with the participation of parallel projects and user organisations was
organised, and the project activities were presented at a broad range of scientific, technical, GMES,
and Group of Earth Observations (GEO events).
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Figure 2: Layout of the Land Monitoring Core Service s (LMCS) (current understanding, November 2009)

Major Achievements in 2008/2009

The main tangible results provided by the project are publicly available documents on user
requirements and service specifications.

The first geo-information products and services are being provided in the thematic areas of land
use/land cover mapping, bio-physical parameters and sector-specific information services on water
guality, agri-environmental indicators, spatial planning, forest monitoring, and the global carbon
cycle.

In the framework of GMES for Africa, bio-physical parameters have been provided to the AMESD
(African Monitoring of the Environment for Sustainable Development) stations and specific e-tools
are being tested to facilitate local data analysis supporting the sustainable management of natural
resources.

Products and Services delivered in 2009 include:

Euroland : Scandinavian Land Cover dataset; Forest Area, Forest Type, Forest Crown
Cover Density and Forest Change products for 5 representative demonstration areas.

BioPar : Vegetation Variables incl. NDVI, LAI, FAPAR, FCover, DMP, and phenological
variables. Systematic near-real time production for VGT vegetation products and burnt
areas since November 2009 on global scale.
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Figure 3.1: geoland2 Core Mapping Service examples
Left: Integration / interoperability of national land cover data-sets for Scandinavia,
Right: LAl (Leaf Area Index) seasonality analysis - assessment of sensitivity / impact on ECMWF (European
Centre for Medium-Range Weather Forecasts) model)

Spatial Planning : Demonstration data sets, e.g. European land take trend indicators, inter
alia aiming to support the analysis for the European Environmental Agency’s State-of-the-
Environment Report 2010 (SOER 2010).

Forestry : First indicator and statistics services for representative European demonstration
sites available since November 2009 (forest area-based indicators and statistics, forest
fragmentation & connectivity indicators, forest type-based indicators).

Water: Nonpoint Pollution Potential Service and Agri-economical assessment of Nutrient
Surplus as demo data sets in selected regions using Euroland and BioPar inputs for
selected catchments.

Agri-Environment : A set of 20 agri-environmental indicator are currently prepared, split
into six services ranging from cropping pattern, extensification / land abandonment, water
abstraction, soil erosion, to high-nature value farmland and landscape indicators. Data over
first demonstration sites are available.
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Figure 3.2: geoland2 core information service examp  les
Upper left: Forest indicators
Lower left: Spatial planning indicators - productivity of land use
Centre: Water quality assessment
Right: Agricultural indicator - heterogeneity

Land Carbon : Added value of LAl complementing soil moisture has been demonstrated
(15-year climatology for France study, 2003 heat wave analysis). Demonstration of positive
impact of LAl seasonality information for ECMWF medium-range weather forecast.
Collections of daily products (net ecosystem exchange, gross primary production,
ecosystem respiration) being prepared for release in 2010.

Natural Resource Management of Africa (NARMA): geoland2 services will become part of
the operational “e-station” operated by all sub-Saharan countries within the framework of
AMESD (African Monitoring of the Environment for Sustainable Development). The project
will also provide support to the DG AIDCO for the preparation of “country environmental
profile” (CEP) documents for about 40 African, Caribbean and Pacific Group of States ACP
countries. Both service elements have been successfully demonstrated in 2009 and will be
implemented in 2010.

Global Crop Monitoring : First Crop Area Estimates for 2009 over China were provided in
support of JRC/MARS campaigns.

Spatial Data Infrastructure (SDI): The land.eu portal has been improved, a catalogue
server and a WebMap server have been integrated, and the SDI Expert portal (beta-version)
was released in July 2009. All broad range of geoland2 demonstration products has been
integrated and is available for inter-active use on the web-map server and for download
through the expert portal.



Further information : http://www.land.eu - a portal including project and service information, an
interactive web-map server and expert access to download geo-information products.

Figure 4:  land.eu portal
Left: Web-mapping interface for inter-active analysis of data-sets
Right: Expert portal with download and meta-data services



