Core Mapping Service:

Seasonal and Annual Change Monitoring (SATChMo)

geoland:2

» Provision of a unique, consistent and integrated set of agri-environmental information covering detailed
sample-based mapping and less detailed but comprehensive continental-scale mapping for various time intervals

» Support to national and regional actors in environment and agriculture domains to anticipate and detect

anomalies and manage problems effectively

Service Objective

The Seasonal and Annual Change Monitoring Core Mapping Service
(SATChMo CMS) takes advantage of common methods, algorithms
and approaches to deliver services for diverse user requirements
across the European and African continents.

SATChMo aims to close the gaps between existing monitoring sy-
stems by employing a combination of approaches which exploit Area
Frame Sampling (AFS) and continental wide medium spatial resolu-
tion (MR) mapping. The AFS sites are mapped with high spatial reso-
lution (HR) and very high spatial resolution (VHR) data to provide
locally detailed products. These products are complimented by more
frequent wall-to-wall MR products at the continental scale providing
seasonal to annual repeat coverages. The products provides physical
properties describing bio-geophysical information parameters, such
as land cover (LC) and land cover change (LCC).

Service Description

SATChMo operates at continental scale over Europe and Sub-
Saharan Africa, delivering services adapted to the specific local user
requirements through:

e AVHR AFS scheme and VHR/HR products for Europe;

e A HR AFS scheme and products for Africa;

e A complete continental MR coverage of seasonal and annual
vegetation parameters.

The European AFS scheme uses permanent samples sites representa-
tive of the European environmental / ecological conditions across 8
biogeographic regions, 19 Member States, coastal zones, urban areas
and land above 1200 m. The AFS is scalable and can be adapted to
respond to changing requirements and specific incidents / issues (‘hot
spots’). At each site generic land cover product (10 classes similar to
LUCAS, minimum mapping unit of 0.25 ha) and enhanced products
are produced from VHR data. The generic products can be extended
to provide landscape indicators at a representative scale. The Euro-
pean AFS has been designed specifically to include sites within the
EUROLAND transects where the HR layers are being developed. The
generic land cover information products produced for each sample
site can be adapted to validate the HR layers automatically.

A new product developed by SATChMo team is VHR change detection
algorithm that automatically identifies class modification in 1 to 3
year intervals.
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An example of how the generic land cover product can be extended
to provide indicators, © Specto Natura Ltd.
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Change detection results

NO1_E035, Kenya

An example of change detection products for a site in Africa from the Africa
SDI land accounting system, © GISAT and JRC.

The African AFS scheme uses permanent samples sites of a reqular 1
x 1 degree grid representative of African environmental / ecologcal
conditions. It delivers a number of land surface products at 5 year in-
tervals including statistics of LC and LCC. The spatial resolution of
SATChMo maps, equivalent to those of MR and HR EQ sensors, is the
maximum available within the constraints of data procurement, pro-
cessing costs, processing time and the possibilities for maximising the
automation of the processing chain. Products are delivered in the for-
mat of indicators, maps and statistics.
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Map of irrigated summer crops by administrative unit in 2009 over the Guadalquivir,
Spain, ©Astrium

Users

SATChMo users are at national and regional levels including envi-
ronmental institutes and agencies, authorities overseeing agricultural
and land use planning, hydrological services etc.

SATChMo is building links to i) the European Environment Agency in
terms of support to the development of the local component of the
GMES Initial Operations (GIO), ii) DG-Environment in terms of hot spot
monitoring and iii) Eurostat in support of the LUCAS survey, iv) other
geoland 2 CMS, CIS. The sample sites also demonstrate the opportunity
to provide useful data and information sources to Member States as the
spatial scales involved are in line with their requirements.

Scale Local (pan European samples)
Spatial Resolution VHR

Minimum Mapping 0.25 ha 10m
Unit (MMU)

Target Thematic Accuracy 10 classes

Update Rate 3 years yearly

(yearly for
selected sites)
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Benefits

SATChMo is highly innovative in exploiting the synergy between MR
and HR/VHR data. The former will serve as indicators of rapidly
changing “hot spots”, in which more detailed analysis with the lat-
ter is to be performed. On the other hand, output from HR data will
be used as a training and validation source for MR LC analysis. The
MR-HR synergy allows deriving LCC estimates on national/ regional
scales of better accuracy than obtainable by existing tools.

SATChMo contributes to the improvement of timely monitoring of
agriculture state and changes, and their impact on the environment
at European, national and regional levels.

Outlook

SATChMo products allow to assess the usefulness and quality of
VHR-based products across Europe and form the basis for the future
development of their use (e.g. GIO local component and LUCAS). Si-
milar support is provided by the African and continental products.
Based upon the achievements reached at the end of the project, an
implementation plan will be provided that will supply recommenda-
tions to make the prototype services operational over Europe and
Africa.
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