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M. Alain Bénéteau - NEREUS President

| am delighted to present you with the outcome of an intense inter -regional collaboration and wish to thank all,
especially the GMES-editorial team under the lead of Professor Alan Wells from the University of Leicester, UK,
sincerely for their efforts and enthusiastic supportin compiling this unique publication.

“The 25 Uses of GMES in the NEREUS Regions” is a vivid example of the immeasurable value of bringing different
regions together, who have joined forces and pooled expertise to identify illustrative GMES -applications that are
already being used at regional level.

Following the Graz Dialogue we have pursued with persiste nce our idea of a pan-European association that unite s
regions in order to exploit the benefits of space and now it is good to se e the fruits of our cooperation. GMES is one of
the key areas of collaboration on our platform.

The regional diversity by which our network is characterize d has helped to gather an array of different GMES-
examples which demonstrate that GMES, the second flagship project of the European Union, is an indispensible tool
for life in our regions and offers manifold benefits to our citizens and enterprises. Moreover, GMES provides a vast
field for regional exploitation in different areas. Regions are in fact a major end-user group and an important market.

By reading the articles you will see how wide-spread GMES already is in Europe and that it not only pass ed the mere
research phase to an operational stage butis urgently needed at regional level. W ith respect to current environmental
EU-legislation, the principles of the Aarhus Convention, the INSPIRE Directive and the Shared Environmental
Information System (SEIS), regions need highly precise satellite based imagery and effective monitory systems for
generating the necessary environmental information to comply with their duties. Monitoring of seas, oceans and
atmosphere provides us with important data that we need to m anage our territory. Rapid and precise mapping of
different locations is essential to respond effectively to emergencies and natural disasters. The earthquak e in the
Abruzzo region, which is amongst our members, is a graphic e xample. The emergence of downstream markets offe rs
many business opportunities and is a significant engine for growth and innovation in our regions.

This promotional GMES-brochure is a rich selection, 17 of our 26 member regions have contributed examples, and a
very important step to understand the current situation of GMES in our regions. However | wish to highlight that GMES
needs to be taken much farther and | wish to encourage all players in our regions to commit themselves to push the
up-take of GMES forward. NEREUS has the potential to act as a catalyst for promoting activities to identify and utilise
GMES. Especially with regard to the up-coming operational EU program for GMES, from 2014 onwards, we must work
to define our needs and priorities.

To bring the benefits of GMES closer to the citizens in our regions we invite all our members to make efforts to transl ate
the publication or parts of itin their native language.

| wish everyone a pleasant read and look forward to welcoming you to our GMES -Event under Belgian Presidency in
December 2010.

Alain Bénéteau
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Professor Alan W ells. Co Chair Mrs Sonia Nicolau, Co-Chair
East Midlands Region, UK Azores Region, P ortugal

NEREUS Earth Observation/GMES W orking Group

"25 Uses of GMES in the NEREUS Regions" is a NEREUS publication containing 25 short descriptive articles that
illustrate the widespread and growing application of Earth Observation and GMES in the NERE US regions. The publication
has been prepared through a collaborative effort by the NEREUS Earth Observation/GMES Working Group which already
has over 50 participating contributors from NEREUS Regions and Associate Members, with representa tion from 17 out of the
26 current NEREUS member regions.

The target audiences for this publication are mainly non-specialists, such as decision makers in regional administrations,

programme policy makers in the European Commission, elected representatives in the European P arliament and national
bodies of the countries of the NEREUS member regions. Through “25 Uses” we wish to show the wide diversity of
exploitation of GMES and Earth Observation in regional applications and to demonstrate the energy with which these

applications are being developed inthe NEREUS regions.

In this publication you will find exciting applications of the spac e technologies coming from EO/GMES; for mapping

coastlines, regional areas and urban conurbations, for managin g water resources and agricultural land use, for safety and
exploitation of the oceans and coastal waters, for monitoring air quality for the benefits of citizens' health, for energy
conservation in urban zones, for understanding the impact of climate change at regional levels and for civil protection f rom
the hazards of forest fires, floods, landslips and ocean storms.

Already we can see clustering of common interests in GMES applications between different regions -risks o f forest fire are
high priority for many southern European regions, marine security concerns regions where shipping has high economic
priority, air quality is an emerging issue in urban conurbations, and regional issues that can impact climate change take
many forms. These different case studies, seen side-by-side, offer scope for exchange of knowledge, information and best
practice between like-minded regional groups for whom collaboration in future projects might grow as a natural
consequence of information sharing.

The publication is organised under the four main headings; of Lan d, Maritime, Atmosphere and Civil Emergency following
the classifications used for FP7 GMES Core Services, thereby illustrating how operational downstream services will draw on
Core Service products. However, you will also see pointers of future directions where operational downstream services for
regional applications will require more in the way of data sources or services than can be provided from Core Service or other

current EO products. Regionally focussed adaptation of Core Services or access to additional data sources from in-situ or

space research assets will continue to be needed, as some of these papers clearly state.

Several of the papersin “25 Uses” describe how regional consortia are developing prototype or pre-operational services and
products from existing EO/GMES data sources. Take-up of such services by regional or local authority end users or industry
providers requires a high level of information exchange. Regional administrat ions may not fully appreciate how adoption of
space based EO/GMES technologies could satisfy some of their regulatory needs, especially in areas s uch as some of those
described in these papers. Conversely off-the-shelf products from service providers, driven by national or global
prerogatives, may often not meet the operational requirements of these same regional end users.

Where regionally based consortia have been set up, and there are several referred to in this publication, close links to
regional end users are easier to create. At policy level, consortia members may be advising on the capabilities of GMES
space technologies as a means of delivery of regional development plans. Regional consortia, comprisi ng of vibrant
partnerships between regionally based academic centres, research institutes and SME -based industries, are well placed to
deliver pre-operational projects. Demonstration of the applicability of the technology directly with a regional end user is a
powerful first step to exploitation the new capability to wider markets.

Here, “25 Uses” is indicating a delivery mechanism for enhancing exploitation of EO/GMES across E urope, through the
regional connection as GMES moves forward into its Operational Implementation Phase. NEREUS is ready to pl ay its part.



BRANDE

www.brandenbug.de

NBURG (GERMANY)

Assessment and Monitoring of Natura-2000-Habitalypes Using

Semi-Automatic Processing of EO-Satellite Data
A. Frick, H. Kenneweg
LUP GmbH Potsdam/Germany

The Brandenbug State Office of Environment
(Landesumweltamt Brandenlgyhas implemented a method for
assessment and monitoring of several Natura-200Qat&jypes
which is based on satellite remote sensing and semi-automatechabitat-type can develop towards an unfavorable dry pine forest.
data processingrhis method is described exemplarily for the
habitat types of European heath (4030 and 2310). It is being
extended to more habitat types and to new sensor types which aReqionaI Application

present are still pre-operational.

Regional Objectives fokpplication of GMES

The cooperative professional cluster for application of geo-
information “GEOkomm networks” is acting as agamisation
representing the European region “Brandeglisermany” in

Among the Natura-2000-habitat-types in Brandeglituropean
dry heath is widely distributed and is of speciaiast in the EU's
Natura 2000 programmé&Vithout management measures, this

Resuls and Performance Using GMES in this

The methods described here were not a result of a project within
the framework of GMES; howevetheir application are
transferable to GMES-initiatives and to other NEFREregions

as atypical prototype for a "downstream services".

the NEREUS-network on European level, although not all of the
existing professional institutions, companies etc. in the region
have become members of this cluster yet. Remote sensing
particularly satellite remote sensing, is ohéhe four core areas

of GEOkomm activitiesThere is strong interest in the GMES-
program and in the FP7 of the EU.

A main task of GEOkomm networks is to foster the development
of innovative methods by intensive cooperation between
different network partners-generally scientific institutes and
SMEs.

The methods developed as a result of the project “SARA'04”
(Satellitengestiitztes Raummonitoring 2004, satellite-based
monitoring of spatial information) are typical of results obtained
by the GEOkomm networks, but are not the latdsdte
development started in 2003 as an interdisciplinary researc

h
project between several partners and, after a first cycle, ended ud)

by 2006 with mature services which are successfully sold on the
market for regional downstream services. In the second cycle &
new research project has started. Its intention is to include
imaging spectrometers as aew technology in the already

approved assessment- and monitoring procedures.

heath

dry grassland I oss cover)

- moss (<B0% cover),
open sand dry grassland

& Il cyhesin ! me—
" I:l dry grassiand open sand
- (>10% cover) on sand - expansive grass

ﬁ | dry grassland

(<10% cover) onsand [l excluded areas
it Fc

Figure 1:A: QuickBird subset, pan-sharpened, RGB=4,3,2;
B: biotope type map from 1992; C: generated ingjrareas
for signature extraction




GMES Domain

Figure 1 shows an example of automated generatiogradtsires favourable situation in terms of wood cover for site No. 9, an

from old biotope type data obtained from a knowledge base with unfavourable-bad situation for site No. 10 and an unfavourable-

comparison with high resolution satellite from QuickBird. inadequate situation for site Nol hccording to the German
NATURA 2000 evaluation scheme.

Monitoring of European dry heath

Operational $atus of theActivity

Automated procedures to gain environmental information out of
VHR-satellite-data, as shown in the preceding example, have
proven to be operational and advantageous in terms of cost for
certain NA'URA-2000-habitat-types. Some details concerning
the method are listed below:

I For an automated analysis the satellite images first need to bg

(habitat types 4030 and 2310)

Habitat-nr.:

in % total area
open sand (incl. Coryn.)

grass dominated

rest: shadow

impairments:

Nr.9

41.3%
19.8%
1.0%

26.2%

favourable

Nr. 10

48.8%
27%
0.7%
11%
18.5%

v
bad

structured into semantic meaningful madiksis is done by
using ratios and texture-measures, thus the valuable pixel- i
based information will be kept throughout the whole process.
The classification is achieved by extracting training
signatures from the “old” habitat maps with the aid of a static
(and transferable) knowledge base which is actually filled
with dynamic values via several image analysis algorithms.
The process of segmenting the images into masks, extracting
training data and classification is fully automafEie pixel-
based indicators, so produced, can then be used for the
evaluation of habitat types.

inadequate EX%
[

Figure 2:Three habitat sites (no. 9, 10 arig &nd their
evaluation results.

Future Developmerg and Needs

The extension and further development of the suggested
knowledge-based methods towards more Natura-2000-habitat
types, towards other NEREUS-regions and to new sdéyges

will improve already existing downstream-services. It is
necessary to improve interregional cooperation, research and
developmentin order to reach this goal.

I As an example, the indicator set for European dry heath
consists of area size, wood cqveercentage of open sandy
spots, percentage of moss covered area, percerftgogse
covered area and percentage of heath covered Hhea.
produced indicator maps and the satellite images are ——— Lield Spectry

I Y T T ]
published via internet, so that experts have access to thel "°f /\/ \\ wet tall forbs .
information and are able to validate results. i ]

reflectance

Added \alue to the Activity Provided Through
GMES

bt
1

In comparison to other methods the suggested EO-supported ' rf/J,
procedures are objective, cheaper and more reliable. Moreover ;ﬁ\u E i
remote sensing methods are in favour because in Brandembur 500 00D
high percentage of the respective habitat types is inaccessible due
to previous military use and dangerous contamination with old
munitions.

1 il B i 1 T
2000

L I [ ]

wavéfgﬁgth
Figure 3: Many vegetation types (habitat types) arn
difficult to identify by analysis of present EO-satellite
data. Some of them show féifences in their spectral
behaviour which could be exploited by future satellit¢
sensors. Imaging spectrometers, and particularly the
ENMAP satellite mission which is scheduled for 2013
offers a promising approach.

D

Figure 2 shows three habitat sit€heir respective composition
of the diferent indicatoiland-coveitypes can be used for the
assessment.he evaluation results for the three sites indicate a

Participants:

LUP GmbH, Dr. A. Frick, G Weyer, Prof. Dt H. Kenneweg; annett.frick@lup-umwelt.de, wiap-umwelt.de

LUA Landesumwelimt Brandenburg M. Duvel; wwwmluv.brandenbug.de/info/lua

TU Berlin, Prof. Dt B. Kleinschmit; wwwgeoinformation.tu-berlin.de

GFZ German Research Centre for Geosciencesvw.gfz-potsdam.de

The project was supported by the Ministry of Economics of thie $f Brandenbgrand co-financed by the European Fund for
Regional Development.



* BRITTANY and
revor | Eron MIDI-PYRENEES (FRANCE)

RegionalPlan of EcologicalCoherence:Greenand Blue Belt Networks
Laurence Hubert-Moy Simon Dufout; Fabienne GaZoEric Pottie?; Agnés Salvatofi
Gérard Dedieu
COSTELUMR 6554 LETG/OSU RenAe€ETE Sud-Ouest
UMR CNRS 6164 IETR / SAPH|PbleAemspace ¥lley?, CESBIQ

Abstract The objective of this regional application is to provide high
resolution layers for the mapping of green and blltenle¢éworks

The distribution of ecosystem sites, their connectivity and their at two scales (regional and local scales) using both multispectral

evolution are key links between eco|ogy and Sopm/these satelllte_ opt_lcalllnfre}-_red data from MOD'S, Landsat, SPOT

landscape patterns determine the regional sustainability for and Quickbird or Pléiades, and Synthégerture Radar (SAR)

biodiversity and are subject to human interventiéngreen and ~ data from RADARSA2 andALOS / FALSAR. This program

blue belt network is to be developed in all French regions to Will enable a better cooperation between thad@mic institutes

facilitate the free movement of natural species, and to provide and the SMEs on this topic as well as between the thggens

recreation areas in suburban ardasachieve this goal, as far as  involved in this GMES application.

ecological reservoirs are now well known, it appears necessary to

identify and characterize ecological corridors including

wetlands, and corridor barriers including urban argalsie will Resuls or Performance using GMES in this regional

be added on the high resolution products made available by application

GMES from remotely sensed data in order to produce maps of

green and blue belt networks on two scales, the regional and localseveral projects are supported by the Regions and coordinated by

scales. several academic institutes and public and private actors in geo-

) o o ) information. So farthe projects are in a demonstration phase
The Brittany and Midi-Pyrénées regions have developed severalconnected to this regional application:

activities directly related to GMEShey are divided between

upstream, research oriented applications and downstream quasi Programme DI¥%- MEEDDM (The French Ministry of

operational oneg.heAquitaine region is both an end-user and a Ecology Enepy, Sustainable Development and Sea). Project

R&D contributor as it supports similar projects. :"Ecological continuities and public action"
(DIVA-corridors) ™

Regional Objectives fokpplication of GMES

' ProgrammeANR « Villes Durables ». Project « Evaluation
Within the framework of its national strategy for biodiverdite des trames vertes urbaines et élaboration de référentiels : une
French Government has set the improvement of knowledge on infrastructure entre esthétique et écologie pour une nouvelle
the spatial distribution of landscape elements as a prerequisite.  urbanité ».
The Regional departments for environment, territory

development and housing (DREAL)faf representative, in I Programme ESA-CSASOAR. Project: "Evaluation of
partnership with the Regions Brittanividi Pyrenees, and RADARSAT-2 quad-pol data for functional assessment of
Aquitaine have to elaborate a Regional Plan of Ecological wetlands".

Coherence (RPEC)his plan includes tools for town and country
planning that identify ecological reservoirs and corridors: green
and blue belt networksThe corridors provide channels and
permeability within obstacles to facilimtmovement of species
and their durable protection.

Figure 2: Photograph illustrating an ecological corridor

Figure 1: Corridors linking ecological reservoirs




GMES Domain

All these projects rely on downstream developments within
academic and R&D company partnerships and data provided by
different services and/or image providers. (See footnote).

Operational $atus of theActivity and GMES added

If the high resolution layers are found suitable, GMEB tiviis

be a major enabler for the use of satellite imagery as an answer tc
biodiversity monitoring. Some services are already operational
and can answer immediately to part of the needs. However
resolutionand frequency might in some cases not biecgerfit.

value

Green and blue belt networks cartography is a subject suited to
test the contribution of the GMES servicedor regional
observation applications, more particularly the identification of
the natural areas, the main transport infrastructures and stream
the continuity of natural spacé&lue will be added on the high
resolution products made available by GMES in order to produce
maps of green and blue belt networks. Optical remotely sensed
data are currently used to identifjelineate and characterize
ecosystem sites including wetlandehe radar satellites are
underexploited despite the fact that they can be used in the
assessment of water surfaces, soil moisture, flood promesz
and land (agricultural) characterizatiorspecially in regions
where the cloud cover is high. Coupling radar and optical satellite
data is promisingrlhis sensor syngy will allow the mapping of

the green and blue belt networks to be tackled at two scales, the

- Classification CLC
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Figure 3: Map of ecological potentialities indicateouth of
Toulouse. CORINE Land Cover Classification

h

regional and local scaleghe Land service should propose the
CORINE Land Cover's update and improvement. Preprocessed
data, through GMES, will require atmospheric corrections, ortho-
rectification etc.. Data classification in the CORINE scheme will
use five thematic high resolution layers (wetlands, water
resources, crops, meadows, forestsputputs will include
vegetation monitoring and an improved supply of reference data
(topographic map, administrative borders, ground elevation
models, etc).

Future developmerstand Needs

In all French regions, the RPEC will be developed on the basis of
a national and local consultation, supervised by a national
committee and regional monitoring committees, involving the
players concerned. Plans to protect endangered species will be
consolidated and th&/aterAgencies will be given the power to
acquire wetlands, for the purposes of conservation.

To transfer this application into other regiongalibration and
validation of the method used for the production of the fine high
resolution products made available by GMES to map green and
blue belt networks should be done not only by the Freathers
involved in this program, but with other European partners.

Participants:
The Scientific Group Bredl (Brittany Remote Sensing : COSTEIM

R 6554 LETGUMR CNRS 6164 SAPHIR IETR), Université

de Rennes 1 (UMR CNRS 6554 ECOBIO), INRMVIR SAS), Centre d'Etudd®chniques de I'Equipement du Sud-ouest (Péle

satellitaire MEEDDM), Centre d'Etudes Spatiales de la Biospher
Pyrénées RegioAquitaine Region, DREAIMidi Pyrénées, Maison
PdéleAerospace slley(DAS TVE)

Contact e-mail of lead author: laurence.moy@uhb.fr

e (UMR UPS-CNRS-®UERLR6, Britanny Region, Midi-
de T&élédétection de Montpellier (UMR CNRS 65BHTIS),
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VIENNA (AUSTRIA)

City of VIENNA: A “GMES-USER”

Christian

and / or “GMES-PROVIDER"?

WiIrm

Department for EU4$ategy and Economic Development

Abstract

The project analysed to what degree individual municipal
departments could take the role of a "GMES-USER” or a
“GMES-PROVIDER” and how such a role couldfigiently
support them in fulfilling their tasks.

This was an explorative undertaking, focussing on the GME
Domain Land. It included information gathering, joint learning,
technical analyses and a systematic screerfimgioicipal tasks.

The project, which has been co-funded byAbstrian Research
PromotionAgency started in February 2009 and ended in May
2010.

As a result it can be noted that the project has bd@tvareness

for GMES. Expectations that the areas of possible applications of
GMES are widespread were confirmed. Further activities will
cover a broad range from “observing developments&iGiVIES-
world” up to “preparations of potential pilot-projects”.

The City of Menna fosters innovation by following a
systematic approach

The City of Vienna plays a significant role in the European
process of becoming the world’s most competitive and
innovative economy/ienna has the advantage of being both, the

national Capital as well as one of the nine federal provinces of| __

Austria.As the country’s major business locatiienna always
focuses on forward-looking activities.

Figurel: Tina Vienna(copyright)

In order to foster innovation it is important to identify the
potential of new technologies as early as possible and to follow a
systematic approaciiherefore a systematic check of possible
uses of GMES-products and also of costs afattefof such
applications has to be considered.

The objective of the project “GMES akienna” was to identify
potential applications of GMES in all areas of the city
administration.

The objectives of the project were:

To raise the level of awareness for potential @ggilbns
of GMES.

I Toidentify tasks where GMES-products could be of possible
use and to deliver a dérentiated evaluation concerning
potential applications of GMES.

I To specify which next steps should be taken.

L LT
Figure 2: Klausd/yhnalek (copyright)




GMES Domain

Identifying potential applications

More than 10 dferent departments out of the following areas
were integrated in this project:

I Emegency / Security

I Statistics (“socioeconomic data”)

I InformationTechnology (Geographic Information System)
I City planning

I Environment (protected areas, waste deposit monitoring,
green areas)

I Climate and Engly (Emissions, renewable eggrenegy
efficiency)

I EU-Srategy (EU-Commission: strategy for the Danube
Region)

I Infrastructure (power plants, grid infrastructure, gger
provision)

I Surveying and Mapping

Starting in February 2009 workshops with all participating
departments were ganised. In addition, expert discussions with
every single department took place.

The degree of general information on GMES together with
specific and detailed information about ongoing GMES-research
projects was adapted to the needs of each single department.

By the end of 2009 the departments had finished ¢évailuations
concerning potential applications of GMES.

Continuous reflexion on important aspects of successful
innovation was an integral part of the project.

Resuls
Results of the project “GMES akfienna” are the following:

I The expectation was confirmed that GMES products can be
applied inanumber of areas.

I Atthe same time the use of applications has still to be defined
more explicit and clealOnce the use of an application is
transparent, the necessary expenditure must be calculated.

I Allinvolved departments are now well aware of the content
and scope of GMES.

I Further activities cover a broad range from “observing
developments in the GMES-world” up to “preparations of
potential pilot-projects” for example in the area of forestry or
air quality forecast.

I The project matched well with ongoing activities for
expanding the Geographic Information System.

Figure3: Tina Vienna(copyright)

Participants:

Wienstrom GmbH

EOX IT Services GbmH

Technopolis Forschungs- und BeratungsgesmbH

Co-funded by théustrian Research Promotidwgency
Contact e-mail of lead author: Christiarukh@wien.gwat
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Cadastre of Glaciers in Lombardy for the year2000
Andrea Piccify Anna Rampim
Infrastruttura per I'Informazioneékritoriale, Direzione Generale€efritorio e
Urbanistica, Regione Lombdial; CNR IREA; Milan, Italy

Abstract Through the use of remote sensing images, integrated with
traditional data, and suitable standardised procedures, the projec

About 1/3rd of the ltalian glaciers are located in Lombardy aimed at providing results characterised by objectivity and

including the widest Italian one, i.Adamello. Most of these ~ reproducibility through time and spatial homogenéitgreover

glaciers have been observed and monitored by researchers anl @imed atincluding glaciers where human observations could be

volunteers since the end of the 19th centtinys creating a  difficult due to geomorphologic risks.

valuable range of observations about climate in the last centuries. ) )

Data collected during field surveys are regularly published by the The project has been considered a case study toaremgsults

ltalian Glaciological Committee and more recently also by the obtained by dierent methodologies and assess reliability and

Servizio Glaciologico Lombardo. costs of satellite imageryAipine zones.

By the en_dh ofh 20th CenturfRegione Loc;nbaédi_a SUPporteg a;] Resuls or Performance using GMES in this regional
project with the aim to create an updated inventory of the gnplication

Lombardy glaciers by exploiting the integrated use of remote application
sensing images and traditional field surveys.

The project tested the use of remote sensing images to derive
morphometric and morphodynamic parameters of more than 300
glaciers.

Automatic classification of Landsat ETM+ (13.09.1999), and
SPOT(30.07.2003) images have been performed and results have
been integrated with in situ observations and compared with
photo-interpretation of aerial imagery

Two main problems have been identified in the classification of
glaciers from remote sensing: the problem related to the non
optimal spatial resolution of available images has been
approached by applying unmixing classification paradigms,
which allow the identification of classes at sub-pixel leVake
problem of cloud cover that particularlyfedts mountainous
areas of the Region still represents a limitation in the use of
optical datasets; it can be solved by an increased schedule of
image acquisition.

Figure 1: SPOTmage acquired on July 30th, 2003

Regional Objectives fokpplication of GMES

In general monitoring of glaciers is considered of high interest to
understand trends of climate changhis activity is critical in
areas that are highly populated, such as Lombardia, and where
glaciers represent a main resource for traditional activities (such
as rice cultivation in Lombardy) and strategines (such as
hydropower generation).

In this context, the main objective of the project was to create a
new updated inventory of the Lombardy glaciers and to provide a
guantitative estimate of the glacier variations through the use of
remote sensing techniques. In particutae project objective

was to enrich current knowledge concerning glaciers by

collecting new data, mainly based on a comprehensive| B T _ T
monitoring of glaciers through satellite imagery Figure2: Classificatiorof the SPOT image oDrtles-Cevedal&roup

(%




GMES Domain

Fordeacg glacier body the following parameters have been Added \Alue to the activity provided through GMES
produced:

The project allowed assessing and validating a procedure to

I Minand max elevations; mean sea level (m) monitor glaciers from satellite imagery in Lombardia and, in

I Equilibrium LineAltitude (ELA) general, iAlpine regions.

I Maxwidth and length [m]

I Mean slope [%] Exploitation of satellite techniques in this context is prevented by

I Totalarea[km2] the small dimensions dlpine glacier bodies and by frequent

I Accumulation basin area [km2] cloud coverage. Howevghis project shows their feasibility and

I Ablation basin area [km2] reliability, by reducing costs of a necessary monitoring activity

I AccumulatiorArea Ratio (AAR) [%] Though geometric resolutions of the used images are low with

! Perimeter{m] respect toAlpine glacier extensions, the results obtained are
comparable with the traditional inventory approach based on

Operational $atus of theActivity aerial observations. However costs are dramétichkaperthus

enabling an increased monitoring schedule.
The project, concluded in 2003, is an example of integration of
ground and remote sensing observations, following the Further advantages lie in both the objectivity of the procedure
philosophy of GMES oriented projects. with respect to photo-interpretation (traditally used in this
application) and its reproducibility through time.
The database contains datasets related to 1991, 1999 and 2003; a
general updating to 2007 is currently under development using Glacier monitoring by satellite fafrs a synoptic view over a wide
aerial orthophoto images (both natural color and near infrared), area, thus assuring uniform results with a well-known

while a multi-time analysis based on lkonos sielimages quantitative accuracy that does not vary depending on both the
(2003, 2004, 2006 and 2007) has been recently performed onpersonal criteria of the observers/interpreters and the variability
some sample glaciers bARPA (Regional Agency for of traditional observation tools.

Environmental Protection) for operative mamihg purposes.

The results obtained in the project are accessible through theFuture developmerstand Needs
Lombardia Geoportal at the following address:
http://www.cartografia.regione.lombardia.it The project is a demonstration of théeefiveness of the remote
(searchin Catalogue for “Ghiacciai di Lombardia”) sensing approach; it could be implemented as a downstream
service if suitable operational GMES core products are available,
such as orthorectified images and/or CLC (Corine Land Cover)
: o maps at due resolution. Considering that a multipurpose aerial
e e S R A P orthophoto survey with regional coverage and ground resolution
i to 50x50 cm is currently realized in Lombardy every 3 years,
GMES application should be particularly useful to obtain a one
year frequency monitoring of glacier evolution, suitable to refine
the highly climate sensitive water balanocedeals.

The next goal is to define a consolidated procedure to integrate
regularly (i.e. once a year) thefdifent data sources and to extract

a semi-automatic report from data containing information for the
water balance modelling.

Figure 3: Glacier layer shown in the Lombardia Geoportal

Participants: Regione Lombardia, Infrastruttura per I'Informazideeritoriale, Milano, Italy
Istituto di Ricerca per I'Ecologia e I'Economipplicate alleAreeAlpine, Milano, Italy
Istituto per il Rilevamento Elettromagnetico dell’Ambiente (Consiglio Nazionale delle Ripevifeno, Italy
Dipartimento di Scienze delferra “Ardito Desio”, Universita deglit8di di Milano, Milano, Italy
Servizio Glaciologico Lombardo, Milano, Italy
Agenzia Regionale per la Protezione dell'’Ambiente Lombardia, Milano, Italy
Contact e-mail of lead author: arel_piccin@egione.lombatia.it
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Monitoring Eur opean Lakes by means of an Integrated Earth
Observation System (MELINOS)
Giardino Claudia, Bresciani Mariano
Institute for Electomagnetic Sensing of the Emmnment (CNR), Milan, Italy

Abstract Resuls obained
MELINOS is a project aimed at monitoring water diyadf lakes The main sensor used is MERIS (Medium Resolution Imaging
by means of an integrated Earth Observation (EO)sydténas Spectrometer), dedicated to study water with a spatial resolution

been coordinated since 2002 by the Istituto per il Rilevamento of 300 meters and monitoring frequency of 2-3 days (according to
Elettromagnetico delllAmbiente (IREA) of Milan, part of the the latitude). By processing the MERIS images, MELINOS ha
National Research Council, and is managed by the Europeanbeen able to obtain good quality maps of Chorophyll-a,

Spacé\gency (ESA-AO ID553). suspended solid and yellow substance concentratiomglhas
water transparency and cyanobacterial blooms in subalpine lakes,
Regional Objectives fokpplication of GMES on 239 diferent dates between 2003 and 2009. In situ

observations at the IREA's Experimentit®n in Sirmione (on
Lake Garda) are used for implementing bio-optatgorithms

Regione Lombardia has a valuable richness in frEShwaterﬁndforvalidatingthe maps obtained.

resources and hosts in its area most of the major subalpine lakesii
Italy. Its activity in monitoring water quality is an essential part of . L o
the regional implementation of theater Framework Directive ~ Main end users are local agencies in gaaof monitoring and
(WFD) of the European Commission (Directive 2000/60/EC). assessing status of Lal_<e_s, in parthula_r the Centro Rilevamento
The main goals are to achieve sustainable management, to keefrmPientale of the Municipality of Sirmione (Garda Lake), that

the ecosystem functioning and to reach a gooagimal status. sed them to monitor water quality and obtain the ‘blue flag'. In
y ¢ g S general MELINOS results can provide local authorities with all

the information necessary for management of the lake

MELINOS is aimed at assessing the potential of satellite data for .
environment.

mapping some macro descriptive water quality parameters in
order to foster regional compliance of Lombardy with the above
Directive.Tests areas cover the four major lakes of the Po basin
(Garda, Maggiore, Como, Iseo) that are included in the Region.

MELINOS results could be used not only for local/regional
governance, but also for other users such as edudadiivéties
within the schools and local leisure associations (for example

Satellite imagery from ES/sensors, i.e. MERIS, PROBA, LegaNavaleand Diving society).
AVNIR-2, etc., are integrated with classic monitoring methods in
order to detect lake water quality and thus provide complete and
comprehensive spatial and temporal information with an
excellent cost/benefit ratio for management and ecological

characterization. , ’

22/07/2003 19/07/2005

CHL 0 5 101520
[g/m?]

4

18/07/2007 19/07/2009

Figure 2: Maps of Chlorophyll in Garda lakes
Obtained by MERIS images

Figure 1.Test area in a MERIS image




GMES Domain

Project satus

Future developmerstand Needs

Satellite images have been continuously used to map waterMaps of water quality parameters are systematically produced

quality of lakes from 2003 till now and are going to be used in the
context of the European intezgional cooperation objective
Central Europe programme EULAKES (2010-2022hong the
various lakes considered in this project, Lake Garda will be
studied by integrating satellite, limnological and meteo climatic
data.

Methods of MELINOS, following GMES philosophy of
integration of EO with in situ data, were also applied to other
lakes, outside Lombardguch asTrasimeno (Italy), where the
analysis of 15 MERIS images showed good correspondence
between satellite and limnological datbvays in the framework

of regional governance, MERIS images were used for a
management feasibility study for Lake Chaohu in China and for
Europe's lagest lagoon (Curonian lagoon).

Added \lue to the activity provided through GMES

The availability of satellite data, in particular MERIS imagery
allows lage water bodies to be studied with satisfactory temporal
frequency

The main advantage in using EO techniques lies in building time
series of datasets that improve monitoring activities of Lombardy
lakes by exploiting the frequent and quasi real time acquisition by
satellite sensors.

Satellite imagery is also useful for spatidiisa of measurements
acquired locally

With respect to traditional monitoring metlspdEQ techniques
are more standard at European level, faster to produce results an
homogeneous over g sampling areas.

from MERIS images by using a physical approach. Sirleesla
are optically complex bodies of water where théatiens
between optical properties and concentration of water
components might have local-regional behaviour and can vary
over time, continuous validation and calibration activities should
be carried out.

The project is currently working at producing anomaly maps of
the parameters describing water qualityhich can provide
synthetic information to water managers and users for a more
sustainable use of water resourceBesides MERIS, the
availability of high spatial resolution and/or hyperspectral
sensors such aSHRIS and IKONOS (spatial resolution 18 and 1
meters respectively), recently acquired froBAE will allow us

to assess cyanobacterial bloom in Mantua lakes (Lombardy), and
to map emeaging macrophytes in the southern part of Lake Garda,
respectively

We look forward to the next generation of hyperspéstrasors
with a spatial resolution around 20-30 m (e.g. EnMap, PRISMA).
They will allow the study of also small lakes and improve the
detection of toxic phytoplankton (cyanobacterial blooms).

15 mgm-? 160 mgm-?

Chris June 2008

Figure 3: Maps of chlorophyll in Mantua Lakes

Participants:

Institute for Electromagnetic Sensing of the Environment (Consiglio Nazionale delle Ricerche), Unit of Milan, Italy

Centro Rilevamentdmbientale, Municipality of Sirmione, Italy
University of Parma, Italy

University of Zurich, Switzerland

Contact author: bresciani.m@irea.anr
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MAZOVIA (POLAND)
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Changes inWarsaw built-up area in a period of 80 years

Marek BaranowskiAndrzej Ciolkosz
Institute of Geodesy and Cartography

Abstract

CORINE Land Cover database of 2006 of\tfersaw District in Development trends of built up areas are a subject of interest of
Mazovia Region (Poland) has been compared with an old map several research institutes as well as regional management anc
showing land use in the middle of the last centliiye map planning authorities in Mazovia Region.

presented five classes of land use oftycompare the old map

with CLC 2006 data base it was necessary to generalize To check the speed and direction of the city development in

nomenclature of CLC 2006 to five similar classes. It turned out Warsaw the land cover data bases elaborated in the frame of

that in the last 80 years built up areas in the capital of Poland andCORINE Land Cover (CLC) project of the European

in its surroundings has increased more than two timhes. Environmental Agency has been investigate@hese two

comparison of the map and the CORINE database shows also thelatabases cover a period between 1990 and 2006. Comparison G

direction of the city development and dynamics of the land these databases allows land cover changes whichreddnithis

transformation. period to be determined. It turned out that the changes are pretty
small. There are two important reasons of those figgliriow
spatial resolution of the data stored in databases (the surface are

Regional Objectives fokpplication of GMES of the smallest unit mapped in the project was 25 hectares) and the
short period of time under consideration (only 16 years).

Since the end of th&/orld War Il Warsaw the capital of Poland ) S o )

has been observed not only in the time of the rebuilding of the city Use changes iWarsaw and in its vicinity over a much longer
after the ravages of war but also in the present period after Period, a new map of land use has been created from the
political and economic transformation of the coun@ignstantly topographical maps that were produced in 1930's at the scale
increasing numbers of people have triggered development of 1:100 000,

housing construction that has resulted in petion of a new

surrounding area and conversion of arable area and forest into

builtup areas.

Figure 1:Artificial surfaces (red colour) iVarsaw and its Figure 2:Artificial surfaces inWarsaw and its vicinity in
vicinity in 2006 1930. (Red colour)
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Having in mind that the map presents five land use classes only it
was necessary to aggregate 31 classes of the CLC nomenclature
distinguished in Poland into five classes in ordeotmgare this
old map with the CORINE Land Cover database.

Due to some diérences between the first level of the CLC
nomenclature (comprising five land cover classes) and five
classes of land use presented on the old map it was impossible t
use this level of CLC database for comparison with land use map
based on topographical map. It was necessary to perform
redistribution of the level 3 of CLC nomenclature to fit it with 5
land use classes distinguished on the map.

o

Figure 1 presents areas occupied by five land use classes in a
Warsaw District in 2006The image has been obtained after
generalisation of the CLC 2006 databa$he densely and
scattered built-up residential, industrialdacommercial areas
(red colour) occupied 76 321 haifarsaw District.

Almost 80 years earliem the 1930's, the area occupied by the

) Figure 3: Development of built-up aread/ifarsaw
same land use classes was much smatleovered 37 109 ha and in its vicinity during last 80 years

only. Figure 2 shows the artificial (built-up) surfaces in the
Warsaw Districtin 1930.

The conversion of the old map of land use into difitan allows Operational satus of the activity
comparison with results of interpretation of present satellite _ o _
images used for elaboration of CLC 2006 database. Figure 3The purpose of this activity was to demonstrate to the regional

presents a result of the comparison. It shows the development of°lanning and development authorities a usefulness  of
built up areas ikVarsaw District during last 80 years. information derived from Earth Observation satellites and to

convince them to use this source of information in everyday
It has turned out that in the last 80 years the artificial surface in the practice in whole Mazovia Region.
capital of Poland and its surroundings has increased more than
two times.The city has developed concentricalbccupying
mostly arable landThe results of the analysis will be taken into  Future developmerstand Needs

accountin elaboration of the next plan of spatial development and } ) ) . ]
management of the city Due to the lage size of the mapping unit used in elaboration of the

CLC 2006 database (25 ha.) a number of new construcgas a
The Project has been developed by the Institute of Geodesy andn Warsaw District have been omittdthat is why a new task will
Cartography as a follow up application of the GMES Featk be undertakenThe high resolution satellite images available
Land Monitoring Core Service to demonstrate the usefulness of through the GMES Programme will be applied as a source
Earth Observation product supported by auxiliary data for spatial material for mapping of land usewarsaw DistrictThen the size
planning purposes. of mapping unit can be decreased down up to 5 ha. and all

construction areas seen on the satellite images can be mapped.

Participants:

Institute of Geodesy and Cartograptiarsaw;
MazoviaVoivodship Surveyor Oite;

Mazovian Ofice of Regional Planning

Contact e-mail of lead author: Marek.Baranowski@igik.edu.pl
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Mecklenburg MECKLENBURG-V ORPOMMERN
Vorpommern (G ERMAN Y)
www.geomvde/gmes-mv
CAL/VAL Site DEMMIN for Remote Sensing
Erik Borg
Institute Germam\erospace Cen&
German Remote Sensing Data Centr
Abstract In this context there is a common regional interest of Near Real-

The observatoryTERENO/DEMMIN is a durable Earth
observation site for remote sensing to derive value added
information products for forestnagriculture and environment.
Thematic processors such algorithms for assessing
evapotranspiration can be tested in the Durable Environmental
Multidisciplinary Monitoring Information Network-DEMMIN-
Calibration/\&lidation site under practical conditions. Farmers of
the DEMMIN Interest Group are cooperating with the German
Aerospace Center (DLR) and other scientific centers to establish
sustainable strategies for land use under changing climatic
conditions.

Regional Objectives fokpplication of GMES

The DLR is integrated in th€ ERENO-Initiative (Errestrial
Environmental Observatories) of the German Rese@enters
within the HelmholtzAssociation (HGF)The objectives of this
initiative are the implementation and instrumentation of long-
term observatories to monitor the regional consequences of
global climate change and to derive survival strategies to help
communities to respond to expected regional impacts of climate
change.

The expected climate change will triggeffeliént environmental

changes on regional scales, such as alterations in land use, watg

resources, and ecological systems.

The social changes driven by theste@t are going to have an
increasing impact on forestry and agriculture. Howebeth
industries are extremely important, since they contribute to a
large part of the export production of MecklendgpMorpommern.
Finding solutions to the impact of global change is one of the most
important challenges of the 21st cent@specially on a regional
scale.

& ¥
-.«}A}.‘L Aata

Figure 1: Geographical location of the CAN site DEMMIN
(left) as well as the deviation of agricultural fields of the Intere
Group Demmin (right)
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time GMES services for assessing hydrological parameters, such
as soil moisture or evapotranspiration to manage sustainable land
and water use for stable forestry and agriculture. In order to
establish those GMES services for forestgriculture, and
environment based on complementary remote sensing and in situ
measurement technolggyesearch sites are an essential for
developing cost &tient, automated value added technology and
products for Service Providers. DEMMIN as integrated part of
TERENO-Initiative is such a research site for remote sensing.
(Figure 1)The proposed approach of thRERENO-Initiative in
DEMMIN is based on a cooperation of DLR with farmers.

Resuls

Map of Actual Evapotranspiration

CEREEERE

2l

Figure 2: Regional derivation of actual evapotranspiration f
Mecklenbug-Vorpommern extracted from LANDSA//ETM+ -
spatial resolution: 30m. (wloczyk, 2004)

Knowledge of the actual evapotranspiration is of vital importance
for managing water resources in ecological sensitive areas such
as Mecklenbwg-Vorpommern. (See Figure 2)

Therefore, a processor for deriving evapotranspiration on the
basis of remote sensing data was developed at the BhR.
operational processing chain for a monitoring evapotranspiration
needs a CAL/XL site which allows the in situ measurement of
all influencing parameters together with remote sensing
measurements and an automated agrarian meteorological
weather station network.



GMES Domain

The test site is enclosed to the GMES Land Management Core
Service. One of the objectives of this service is to provide timely
continuous, and independent observations about the use of soi
and other land resources and to estimate land use chdoges.
meet this requirement the interaction between terrestrial

measurement networks and remote sensing is a pre-requisite]

(Figure 3). In addition, the test site has relatianthe GMES
Atmospheric Service, for one of the important objectives is local
weather estimation using an automated agrarian meteorologica
network in addition to remote sensing data.

The agrarian meteorological data provided by the automated
agrarian meteorological network are stored at the Grotatb®
and meged with remote sensing data from LANDBA

Successful evapotranspiration experiments usindereift
optical and thermal data are possible and necessary to assess tf
quality of the evapotranspiration processor
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Figure 3: Combination of complementary remote sensing and in
situ measurement technology for deriving value added products,
'€ such as evapotranspiration

Operational $atus of theActivity

The development of the processor and service is ongoing.
According to a continuous sustainable water management,

Future developmerstand Needs

In order to overcome the limits of optical remote sensing (no
information under cloud cover) a combination of both remote

complementary remote sensing data and parallel measuredsensing and complementary in situ measurements are undel

agrarian meteorological data are mandatory for a GMES service
for sylvicultural or agricultural applicatis.

The results of the operational processor will be integrated into a
consulting service for sprinkling and irrigation.

Added \Alue to the activity provided through GMES

The network DEMMIN aims to develop automatic processors for
deriving remote sensing-based information products (e.g.
improvement of soil and yield maps), which can be used directly
for a sustainable management of agricultural production
processes. By direct inclusion of farmers in definition and
specification of these information products the scientific

development for monitoring evapotranspiratidn. provide an
operational service a CALAL site for calibration and validation
of value added products is necessary

The main objectives of tiEERENO/DEMMIN initiative are the
delivery of value added products for forestagriculture, and
environment to develop and establish sustainable strategies for
land use, minimizing the application of agrochemicals and
resources under altered climatic conditions.

development of these products can be designed according to

market requirements.

The benefit for the science community consists in the possibility
to compare dferent analysis procedures under known and
defined measuring conditions as well as the possibility to certify
interpretation algorithms under practicahditions.

Participants:

GermarAerospace Centeinterest Group Demmin, German Research Centre for Geosciences, Forschungszentrum Jilich, Helmh
Centre for Environmental Research , Forschungszentrum Karlsruhe, Helmholtz Zentrum Minchen - German Center for

Environmental Health, University éfpplied Sciences Neubranden
University Rostock

Contact e-mail of lead author: Erik.Bg@dlrde.
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& MIDI-PYRENEES (FRANCE)

REGION

MIDHPYRENEES www.midipyrenees.fr

Snow CoverMonitoring

Gérard Dediet) Benoit Duchemih Gilles Boulet, Philippe Maisongrande
Cente d'Etudes Spatiales de la Biospitet.aboratoile d'Etudes en Géophysique et
Océanographie Spatialés

Abstract forecast of the amount of water in reservoirs, the management of
water for crops irrigation, hydroelectric production

Seasonal information on the extent of mountain snow ctiver management, river stream flow modeling and flood forecasting.

monitoring of its temporal variability and the estimation of the In addition long term monitoring of snow cover is a valuable

amount of water released by snow-melt are required by a numberindicator of climate change and climateteonnections.

of applications such as regional water management and

hydroelectric productiof.he methods develop in Midi-Pyrénées Snow cover monitoring currently relies on daily medium

rely on the use of medium resolution (~1 km) data sich a resolution satellite data, provided by SP@EGETATION and

provided by SPOVEGETATION or MODIS. Higher space Modis instruments at 500m or 1km resolution-see Figure 1.

resolution data, provided by Formosat, Landsat, and SEOT Decametric resolution data from SPQBndsat and Formosat

used to correct the results obtained with 1 km reisolimages are used when available in order to calibrate the relationship

and to validate the results. Satellite data allow monitoring the between snow cover fractions and remotely-sensed indices. Suck

extent of snow cover with a temporal sampling of about 10 days, high resolution data, together with in-situ observations, also

depending on cloud coverage.A model, driven by  allowvalidatingthe results.

meteorological and other data, uses satellite derived snow cover

maps to estimate the contribution of snow melt to stream flow

The validity of the approach has been demonsiriatetheAtlas Resuls or Performance using GMES in this regional
Mountain. application

The methodology for snow cover monitoring has been initially
) o o developed over thitlas Mountain, in Morocco.
Regional Objectives fokpplication of GMES

In Morocco, as well as in many other countries, snow cdegsp
The regional objective is to use GMES for the operational a major role in the regional water balance. It stores water during
monitoring of Pyrenees' snow coyir order to contribute to the  winter and releases it to rivers and reservoirs during the snow melt
which occurs in spring and summniBnen, this water is often used
for crop irrigation or to maintain river flow during low water
periods. Snow cover accounts for about 40% of the Mount
Lebanon stream flonand from 15% to 50% of the flow of the
wadi Tensift tributaries. In most countries, in situ obstéores
are sparsely distributed, and satellite imagery provides an
efficient tool for estimating the surface of snow cadkareas.

Medium resolution images acquired by the SPOT
VEGETATION instrument have been used for several years over
theAtlas Mountain and the Pyrenees.

In Morocco, snow cover maps have been used together with
weather data and snowmelt and hydrologic models in order to
predict the amount of water supplied to the riveRgsults
compare well to in situ observations as well as to high resolution
satellite data. See Figure 2.

Figure 1: Image over Morocco acquired by i EGETATION
instrument onboard SPGIE 1 km
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700

I Rainfall (51%)
soof (@)
Snowmelt(49%)

Streamflow (m3/s)

Figure 2: Snow cover over thitlas Mountain at two dates: 06 20 40 0 80 100 120 140
February (left) and 23 February 2004 (right) Days

Figure 3. Snow melt and stream flow modelling:
Respective contributions of rainfall and snow to the flow of
the Ourika RiverMorocco

Operational $atus of theActivity

Added \alue to the activity provided through GMES

The feasibility of snow cover monitoring from séiteldata has
been demonstrated by CESBIO, a research laborzageneral The input data required for the snow cover monitoring
years of data have been processed oveAtlas Mountain and application consists of geometrically and atmospherically
the Pyrenees. Howevethere is no operational and real time  corrected reflectances. Middle infrared channels (1.6pm) are
implementation of the application for now particularly useful to distinguish snow from clouds. In the future,

) ] ) ] ) itis expected that the service will use Sentinel-2 and Sentinel-3 to

with the near real time monitoring of snow cover and snowmelt contribution of the radar products from Sentinel 1 is still a
forecast.This information can then be tailored to several user (egearchissue.

needs, such as water management or flood risk foretast.

second service could address monitoring of snow cover over long Future developmergtand Needs

time periods, taking into account current data and past
observations archives as provided by NOAYWHRR. This
information is useful as a witness of climate fluctuations and
change.

Snow cover monitoring mainly requires frequent (daily ore more)
remotely sensed datA. good multitemporal registration, of a
fraction of a pixel, is of paramount importanceniountainous

Even if the method could be easily transferred for operational, areas.

R&D effort could be worthwhile to improve the results, for
example to insure that snow cover is still detected under tree
cover

Figure 4: High resolution monitoring of tA¢las Mountain
snow cover with Formosat-2

Participants:

Centre d'Etudes Spatiales de la Biosphéere (CESBiGlpuse), Laboratoire d'Etudes en Géophysique etr@géaphie Spatiales
(LEGOS,Toulouse), Cadiyyad University MarrakechAgence de Bassin Hydraulique @lensift (Maroc)

Contact: gerard.dedieu@cesbio.cnes.fr
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Precision agriculture and agri-envionment

Agnés SalvatotiGérard Dediet
Spot Infoterra Astrium Servicés;Centre d'Etudes Spatiales de la Biospéfer

Abstract The scope of the GMES Land Monitoring Service, as planned
from 2011 onwards, should encompass a Global Component, a

Developing an environment-friendly agriculture has become a European Component and Local Componditte European

priority in many European countries facing the consequence of component includes five high resolution layers that can serve the

abusive consumption of water and extensive use of chemicals. ~ agri-environment applications, even if they will probably need to
be complemented by additional data acquisition at relevant

Crop management services based on satellite imagery are alreadfperiods of the yeairhis is because the pan European coverage

commercially available and used to ease crop monitoring at Will not be updated frequently enough to allow for a timely

critical growth stages. Users, service providers and relevant monitoring of vegetation across the year

research institutes can be found in the Midi-Pyrénées and

Aquitaine regionsThe same technologies, skills and products Resuls or Performance using GMES in this regional

can be used to address the environmental aspects of agricultur(application

and support environment-friendly agriculturéhe satellite

images necessary for such applications are optical multi-spectralprecisiomgriculture is about “doing the right thing, in the right

data from which bio-physical parameters of the vegetation can bepjace and at the right time”. It strongly relates to sustainable

retrieved, and which need to be collected at strategic periods ofpractices The ability of remote sensing to provide with both

crop growth and at times relevant for monitoring the impact of spatially and spectrally accurate data makes it a key tool for

risky practices (such as wrong use of fertilizer). Precision Agriculture. It can be applied to field crops
management and also inspires more novel applications in the aree
Regional Objectives fokpplication of GMES of viticulture. The services associated to Preciségmiculture

are multiple: crop or vineyard plot identification and delineation,
The specific downstreamgri-environment services that the ~ Crops/vine species detection, crops/vine vigour mapping,
Midi Pyrénées and th&quitaine regions would like to highlight fert|l_|zer requirement estimation _for precision f_ertlllzer
encompass: precision agriculture (crops and vineyards), waterapplication, early detection of crop disease, weed or insect pest
consumption management, fd§e pollution assessment and (early detection allows to take immediate and well quantified
dynamical monitoring of land cover and land use. measures to be taken).

SCEA GRANDE FAYE
Parcelle : AUBEPIN 1 A.090848-9 / BD02027A
Précédent : COLZA
Semis : 14/1072007 Dansité (grainsim?): 200

Carte de préconisation

Dase (U) % Surtace | % Surface cumulée
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Figure 2Vine vigour estimation (blue: Igwed: high)

mﬂru s FARMSTAR nfoterra s \.I..l'*

Figure 1: Fertilizer application recommendation over a wheat fi¢ld

(from no application - green- to maximum application (red))
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GMES Domain

The difuse pollution assessment addresses pollution carried into Added \Alue to the activity provided through GMES
the soil by the combined fett of chemicals use, rurfobr
Irngation. The GMES Land Monitoring Service (LMS) will provide a multi

) o spectral coverage of Europe that will contribute to agriculture and
Water consumption management address Irrlgatlon control agri_environment app”cations a|though the low Samp"ng
aspects. frequency is a limitationLMS products may be fully sfi¢ient

to address the dynamical monitoring of land use, but will need to

Dynamical monitoring of land cover and land use is a prerequisite he complemented by additional data colbecat specific periods
for most agri-environment applications. Experiences carried out of culture growth. Nevertheless even with the current limited
in Midi-PyreneeS have shown that the Capablllty to characterize Samp"ng’ the geo-information provided can be used by a
land use, such as irrigation practices, intermediate crops or thecommercial service provider either for R&D purposes (service
type of ploughing is important for a number of applications. Such jmprovement) or as an indicator of growth behavior at certain

information is required on a monthlyearly or decennial basis  times in the growth cycle (at lower cost than the full seasonal
pending on the ultimate use. cycle).

Operational $atus of theActivity

. _ _ _ Future developmergand Needs
Precision agriculture and Land cover mapping techniques are

operational. For example, the Farmstar service is used over 400agri-environment is such a necessity for Europe that any
000 ha and Oenoview is used by several Bordeaux andperforming and dérdable service should find its customers
Languedoc vineyards. rapidly and in a sustainable manner

Agri-environment applications have been demonstrated in The challenge lies in the communication to the end-users (where
several regions (Midi Pyrénées, Seine-Normandie water basin,)NEREUS can greatly help) and the price of the service (where
and even outside Europe (Morocco) but have not found yet an GMES can contribute while probably not being able to provide
operational implementation model. the complete set of information).

Early warning applications and some areas of the Land Use
characterisation still requires R&Dfeft.

- 50

50- 100
[ 1o0- 150
B 150200
B oo - 250
| R
l o0- 50
Il :c0400

Figure 3: Estimation of irrigation water supply in Morocco.
Left: data from in situ surveyight: satellite based estimation.
Red dot are well locations. (Hadria et al., 2009)

Participants:

Arvalis, Spot Infoterra, GEOSYS, CETIOM
CESBIO (Centre d'Etudes Spatiales de la Biosphére), I{ifsAitut National de la RechercAgronomique)

Contacts: agnes.salvatori@astrium.eads.net ; gerard.dedieu@cesbio.cnes.fr
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Monitoring coppice clearances by multitemporalVHR satellite
imagery in Molise (ltaly)
Marchetti M.

Dipartimento di Scienze egdnologie per I'Ambiente e iefritorio, University of Molise, Contrada Fonte
Lappone, 186090 Isernia, Pesche (Italy),

Abstract The clearance date was determined by comparison between twc
satellite images taken one year apart, as showed in figure 1 below;
In the Molise Region (Wlth an area of about 44372)k .OI"I the left, the SPOT5 image c_iated 2004, on_the I’ight, the SPOTS
multitemporal forest clear cutting monitoring has been carried image dated 2005. In the left image the portion of forest (within
out within the GMES (Global Monitoring and Security-Service —the white circle) had not yet been cutin 2004
Element Forest Monitoring) projedthe clearcuts were mapped
and dated by photointerpretation and manual digitalization on
screen, on the base of a set of SPOT5 satellite multispectra
images, integrated with other geographicaladahder GIS
(Geographical Information Systems) environment{lieryears
2002-2006.

Context

The Molise Region has developed two geographic information
systems that &r web-services to institutions, businesses and
citizens: SW - the system of environmental monitoring and SIIT
- the information system for regional and urban plannihgse

two systems are becoming part of a muchédamproject called
GEOSA Molise, a Natlona! Project developed by_a consortium, Figure 1: Comparison of SPOT5 images, 2004 and 2005
whose members a&SlI (Italian Spacégency), Molise Region,
University of Molise, and Telespazio. It is one of the first
initiatives in Italy of a public/private R&D “laboratory”
developed in order to provide geospatial services and geo-spatial

data to the Publiddministrations and Citizens. In this context, Classification of the clearance areas and their sizes were
the University has a very important role in the development of determined by photo-interpretation of the SPQmages
innovative geo-services. In particyliis developing a serviceto  supported by GPS-based surveying of clearance sites to calibrate
produce forest clearance maps and forest spatigrp maps. the area determination.

Forest clearance from forest patches of at least 0.5 ha were
mapped and classified according to the date of harvesting. An

Reaqgional Objectives fokpplication of GMES example of the clearance mapg3tern part of the Region) for the
year 2006 is shown in Figure 2.

In Italy, wood harvesting is assessed yearly on the basis of , i
authorizations requested by forest owners and collected by the The accuracy of the resulting clearance map was estimated from

local forest authority (National Forest Servi@meAuthorities 388 GPS based field surveyShe results showed that the
have criticized such methods as possibly underestimating forestaccuracy of the clearance mapping was close to 100% since all
harvesting statistics, especially in coppicesss. observed clearances were confirmed in the field and no

unmapped clearances were found in the imadéso the

The main aim of the study was to make a comparison between theP0sitional diference between GPS positions acquired on the
clearance mapping based on multitemporal SPOT5 images of thePerimeter of a clearance and the mapped boundaries from the
Molise Region and ditial forest harvesting statistics. images was accurate to within +/-6.8 m (rms error).

Data obtained by visual interpretation of SPOT5 images have

been therefore considered suitable for: assessing possible
discrepancies with administrative statistics.
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GMES Domain

Resuls or Performance using GMES in this information for carbon sink assessment and for several
reqgional application international reporting processes (for example, the Ministerial
Conference on the Protection of Forest in Europe or for the Forest
Resourcéssessment by&O).

For the Molise Region, a total area of 3041 ha was mapped for the
years 2002-2008\n example of a clearance mapd$tern part of
the Region) for the year 2006 is reported in Figure 2. Future developmergand Needs

The comparison betweenfiofal administrative statistics and
mapped clearcuts by photointerpretation of SPOT5 imagery The aim was to provide services on a European scale, while
highlight a relevant underestimation ofiofal statistics identifying and taking into account the needs, practices and
regulations at local, regional and national levElss federative
For the examined years the clearance area reportedibiplof approach proposes:
administrative statistics was significantly lower than the mapped
clearance area by manual photointerpretation of SPOT5 imagery:!  Better harmonisation of services allowing an egydar
1791 hareported compared with 3041 ha measured from SPOT European applicability
images.
I European deployment to enhance a cross-border
This may be due to the method used for collecting administrative interoperability
data and the simplified legal administrative process of
authorization of clearance in coppice forests. Forest owners mayThis project clearly fits within the Civil Emgencies domains of
declare smaller clearance areas than the real ones in order to b&MES.
able not to require anfafial authorization.

Operational $atus of theActivity

I Forest mask (2006)

The monitoring of coppice clearcuts in Molise Regwas Clearcuts
carried out within a service to the NMAM (Ministero
dellAmbiente e dellalutela delTerritorio e del Mare) Italy
Department, for the clearcut monitoring and forest fragmentation
in the Mediterranean Region in the GMES-Forest Monitoring
Service ElemeniThe project it was completed in 2008 and have
involved several partners (see list below).

The results obtained by the clearanoenitoring for the Molise
Region showed that SPOT5 imagery can be operatively used in
mapping forest clearances.

Figure 2: Forest clearance map fdestern Molise in 2006

Added \lue to the activity provided through GMES

The results highlighted the necessity to settliéciaf forest
logging statistics in order to provide more exact

Participants:

MATTM lItalian Department (Ministero dell’Ambiente e déliatela delTerritorio e del Mare)Jelespazio S.p.a.; Universita degli
Studi dellaTuscia (Mterbo-Italy); Universita deglitidi del Molise (Pesche-Isernia, Italy).

Nereus contacts: ancora@nelidaancora.it; marchettimarco@unimol.it; g.biallo@geoforus.it
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{ VENETO REGION (ITALY)
REGIONE- ;LNETO www.regione.veneto.it

Land Use Map ofVeneto Region
Maurizio De Gennaro, Silvano De Zorzi,
Massimo Foccardildo Marolla;
\Veneto Region

Abstract forests and semi-natural areas, Class 4 - wetlands, Class 5 - water
In the second stage of thleneto project the mapping covered all
TheVeneto Land Map is part of the GMES Urlstras project. the remaining classes so as to better describe and represent th

The objective is to create a land cover database with high €xtra-territorial areas also deepening the thematic areas of non-
geometric and thematic accuracy with which to establish a urban land cover mapsThis second stage has now been
baseline for spatial and environmental planning and land use completed.

monitoring.This database is upgradeable, to be able to measure

the dynamics of land transformation, with the land cover map

serving as a "snapshot" of the region at a fixed date. Resuls or Performance using GMES in this

regional application.

Regional Objectives fokpplication of GMES The completed Land Cover Map\ééneto is now made available

to all regional and local authorities throughout\¥eeeto region,
In the first stage of the GMES UrbAtias forVeneto, mapping as a standard for &feneto, for planning, applications and studies
covered only the urban city area; it was then extended to cover thethat require high accuracy thematic data and ease of
entire Veneto region including rural, agricultural areas, small interpretation. Further upgrading of tiieneto map is required,
towns and villages. Land use is divided into several using newly acquired satellite data, to enable land use change tc
classifications. For example, the classification of artificial land be monitored whilst availability of higher spatial resolution
corresponds to Class 1 in the CORINE classification but in satellite data permits improvements in the spatial resolution of the
GMES the accuracy is much highgd:10,000 for GMES map.
compared with 1:100,000 for CORINEhis mapping phase was
completedin 2008.

It was decided to use GMES instead of CORINE for the size of
representation scale. GMES, indeed, fits better with the
dimension of locaAuthorities in thé/eneto Region.

The next stage is to extend the classificatmrtdver regions
outside the urban zone. Following the GMES scheme, there are 5
classifications for the UrbaAtlas (Class 1-urban, Class 2 -
agriculturalland, Class 3 -

Figure 2: Processing by Geoeyel satellite

The Land Cover Map is a basic database for land use planning anc
control of land use (urban expansions, conversions and change of
land use) and, especiallfor applications and studies that are
based on thematic data precision (agricultural soil, ecological
corridors, drainage basin of tMenice lagoon.). It is used for
Regional and loc#luthorities planning.

Figure 1: GSE-Land by Spot5 & lkonos satellite
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