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Cradits

Welcome

This brochure is produced to celebrate the
tenth anniversary of the European
Interparliamentary Space Conference, by
bringing together a collection of space

solutions, from today and temorrow.

These case studies are drawn from across Europe
and we hope they demonstrate the many social,
economic and poelitical benelits stemming froam
Europe’s world leadership in space octivities — the

theme of this year's conference.
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Welcome |
from lan Taylor MP \

The UK is proud to hold the Presidency of
the European Interparliamentary Space
Conference (EISC) this year.

My colleagues and | in the UK Parliamentary
Space Committee warmly welcome all delegales
and representatives who are attending the Xlth
Conference on 26-27 Qctober in London.

In the space sector, cooperafion across
borders is essenfial for ftaking full
advantoge of space science and
technology for the benefit of citizens
and the economy. At the same fime,
each nafion must be prepared fo
create the right conditions at home for
exploiing the enormous potential
offered by the upstream and
downstream  potenfial of applied
satellite technology for innovation,
growth and wealth creation.

The conference takes place against the
bockdrop of o wide-ranging review of

British Space Policy and how best it can

Welcome

=
be sirengthened. The UK has o long
tradition of focusing on practical and
scientific benefiis ‘of spoce activity
through technological advances.
B . ;
Cither  nations  have  different and
compatible emphases. Collectively, this
provides a rich heritage and potential
‘é for EISC countries. Together we can
show how space can help solve
prablems and deliver policies nat easily
oddressed by temestrial approaches
alone, Hence problem-salving through
space applications s the guiding
theme of this year's EISC Annual
Conference.

oy

Spoce technology hos reached the
point where il suppors reliable,
continuous services for a wide range of
public ond private users. Sofellite-
derived services are often  more
affardable, more timely and of higher
informaotion  value than  ftroditional
ferrestrial alternatives.

This: trend creales many new
opportunities for commercial
innovation, économic growth and
wealth creation for the benefit of all. It
alse provides us with voluable 1ools for
improved policies and fer sharing the
advaniages of new\ lechnology more
effectively with' the wulnerable and
disadvanttiged, both 'at home and
worldwide.

In line with the problem-solving theme,
eoch of the EISC delegations was
asked to propose two case studies of
curmrent end future projects that illustrate
the value of our spoce adivifies.

The resulting Europe-wide body of
highly “interesting cose studies is
presented in this brochure. It is an
inspiring document of the varety,
ingenuity and above all the immense
practical, down-fo-Earth importance of
space,

As | am going lo refire as an MFP at the
general election nexl year, | should like
to toke this opporunity to wish the
EISC well in the future. This insfitution
enables  Parliomentarians . to waork
together 1o shew thal space activily
constilules a vital parl in selving seme
of the problems locing our troubled
world and in understanding the wider

universe,

lan Taylor MBE, MP
Chain’?nn of the XI™ EISC
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investment in skills and knowledge,
in crealing’ new services for the
citizen and in building tomorrow’s

economy are priorities for Europe.

All of these goals are shared by the
British Mational Space Centre. And
we have real successes to show for

our work. You can read about two

from sotellite to bridge the digital
the

divide and also remarkable

in this brochure. It is no accident
that the world's most profifable
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Space in the UK is going through an exciting
time - what our Minister Lord Drayson has
called a ‘space renaissance’.

The UK has a dynamic space sector which contributes
to society by making positive impacts to the economy;

on the environment; o education and through inspiralion.

mobile sofellite  communicalions
company is based in londen; or
that the UK is second only to the
US in the quality of our space
science.

investment by BM5C over many years.

Most ot whaot we do is through our
the
programmes of ESA, the European

Union and EUMETSAT. This strategy
is symbolised by the opening in

active participation in

July this year of ESA's first centre in —

the UK at the Harwell Science and

Innavation Campus nedr Oxford.

k iz the result of coreful &2

This centre is a new start for the

Agency, becouse ESA will be

WDrld-dGSE science Uﬁd

mchnalogy* where four thousand
researchers are working in areas as

diverse as climate change, medical

physics and fusion energy.

The ESA centre at Harwell will waork

on developing new applications

from space, in using space data to
understand climate change, and in
helping prepare Europe's fulure

space exploration programmes.

Thus, it gives me great pleasure to
welcome you fo the UK and to wish you

Dr David Williams

Director General

British Mational Space Centre

embedded in an existing hub of S

So, as | said, this is an exciting time.

a successful and enjoyable conference.
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Bockgroung: The Harwell Science ond
Innovation Compus in Oxlordshire

T

BNSC iz af the heart of UK effors
to explore and exploit space. BNSC
is a partnership of sk Govermment
Departments, two Research Councils,
the Met Offica and the Technology

Strategy Board. It co-ordinates UK »%

civil space activities and represents |

UK interests at the Evropean Space
Agency ond to other international

spoce organisalions.

For meore information, visit

www.bnsc.gov.uk
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Poland

_

Receiving highly accurate time
from navigation satellites

TT5-4 is a new Polish time transfer system that provides time
information of nanosecond accuracy to many important applications
on the ground, including power supplies, financial transactions and

communications networks.

This low-cost project, built on science/SME technology transfer,
strengthens Poland's and the EU's industrial base in a field hitherto
dominated by US companies. It enables Europe to take best

advantage of Galileo’s potentials.

The time fransfer system TTS5-4 is a
national project that has been realised in
2003-09 by the Polish Space Research
Cenfre in parnership  with PikTime
Systerns. It ochieved the development,
manufacture and commercialisafion of o
fime receiver capoble of processing
signals from all available navigation
satellites at the highest level of accuracy.

TT5-4 provides time transfer for o wide
range of civil and military applicafions
including the synchronising of nafienal
and internafional key infrastructure. lis
services are needed for the operation of
power grids, fixed-line and mobile
communications  networks,  banking,
police and military networks, satellite
navigation, time stamping and electronic
signatures, TT5-4 services enable the

construction and mainfenance of national
atemic time scales and the international
atemic Coordinated Universal Time (UTC).

The receiver con be used to cbserve
signals from all types of Global
Mavigation 3Sotellite Systems [GM55):
satellites such as GPS (United States),
GLOMASS (Russion Federation), Galiles
(European Union), WAAS (United States),
EGMOS  (Evropean  Union), QZ55
(Japan), Gagon (India), Compass (China)
and IRNSS (India). It is the most universal
time receiver avoiloble. It is also one of
fhe most occurate, with on accuracy that
can reach one nanosecond. It is the first
time receiver for Galiles that provides
data in standard farmats for a wide range
of applications.

TT5-4 is recognised for its robustness and
simplicity of wse in  an  indusirial
envirenment, The system is of interest fo a
lorge and diverse community including
civil and military ogencies, private
companies, national fime loborofories
and spoce agencies around the weorld,
Tens of laboratories are already
equipped with TT3-4 receivers and are
fully saofisfied. One of the two Precise
Timing Facilities [PTF) of the Golileo
system will be equipped with o TT5-4,

The project’s success supperts enhanced
industrial activity in the field of time
mefralogy in the EU as a whele. There is
a growing need for fime measurements
related to Galileo applications, but
industrial aclivity in this field remains
significantly smaller in the EU than in the
United 5tates. For Polond, the project
enabled acquisifion of  fop-quality
knowledge on the manufacture of the
most accurate, cerified time receivers. It
helped to establish one of the Evrcpean
and wordwide leaders in this field in Polond.

This is especially relevant in the context of
the EU's growing Galileo industry and the
distribution of cerified time by Galiles to
millions of users oround the world. High-
accuracy timing receivers confribute fo
the creation of the Galiles indusiry
infrastructure that is likely to lead to the
preduction of hillions of pocket satellite
navigation and fime receivers. Small
navigation and lime receivers are
expected to have o mojor impoct on
society, similar to that of mobile phones,
PC: ond the Intermet. TTS5-4  will
contribute to the rapid integration of the
new Galileo services in our sociatias,

The TT5-4 project is o good example of
high-technalogy  transfer  from  the
research  environment to o proctical
applicaion  in  small industry. This
compact  high-tech  manufacturing

product was developed in Poland in the
framework of European space activities. |t
demonstrates the possibility of developing
industrial ~ aclivities  without  large
investment. It is also an excellent example
of a value-adding dewnstream activity in
the ground segment of the space seclor. m

TTS-4
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Switchboard in space initiates

This Spanish-led ESA project represents a major breakthrough. It
pioneered a new era of onboard precessing technology in
communications satellites and opened the door to a multitude of new,
flexible applications of high-performance satellite communication.

It connects many dispersed users with each other and the Internet. It
has been an operational and commercial success and attracts strong
interest in various user communities, including the defence sector.

Spain

AmerHis is on advanced communications
payload with on-boord  processing,
operated commercially by Hispasat since
2005 |os sotellite operator and service
provider).

It was developed in o three-year
international project that was funded by
the Spanish Centre for the Development
of Industrial Technalogy (COTI) and ESA,
with Thales Alenia Spoce Espafia as
prime contractor.

AmerHis is embedded in Hispasat's
Amazonas-1 satellife. It broke the ground
for o new generafien of communications
satellites that do not simply relay signals

back to Earth but ore equipped with
onboard intelligence and versatility, |t
can flexibly aollocote resources [dota
rafes, coverage, connectivity] and swilch
between various types of services [real-fime,
interactive, mulfiplexing, mulficasting,
etc.).

Such systems permit o whele new set of
high-value satellite-based services that
aftract new users and spawn  new
markets. AmerHis stands of the beginning
of a frend towards increcsed integration

of sciellites with ferrestrial solufions by .

building a network of routers in spoce
that is fully integrated with the Internet of
the future.

The project created a cost-effective, high-
performance  solution  for  meshed
communications via satellite. This is
parficularly useful in the context of
security-related opplications. it supports
direct sotellite communication between
dispersed institutional, prefessional and
private-sector users in a number of
scenanios such os corporole communicafions,
emergency response ond  tfactical
communication. In  essence, AmerHis
offers the same performance qualily as o
terrestrial network, but independent of the
position in the coverage oreo,

AmerHis  proves  the feosibiliy of
accessing the full porffolic of Internet
applications including real-fime services
via satellite by using small and cheap
terminals thot occess the system in a
flexible and efficient way. This will allow
many new small and heme office users in
remote or iscloted oreos fo occess sofellife
Internet services ot an affordable price.

Hisposat uses AmerHis for its own
intercontinental data links to its different
offices. CHES draws on the system for the
communications between their sites in
France and in Guyana. The Fraunhofer

The AmerHis mesh network with
a regenerative payload permits
users fo communicate with each
other without the need for a hub

station.

Imstitute hos  created o Telemedicine
application in South America bosed on
AmerHis. Defence users from Spain,
Germany and the U5 have performed
pilot experiments with @ view to using
AmerHis technology in the near future,

The positive perfermance and market
reaction has triggered a second, purely
commercial order from Hispasat for
another AmerHis payload on the recently
launched Amazonas-2 satellite.

AmerHis benefited from o set of pre-
planned exploitation projects and the use
of existing open standards that permitted
partners to develop terminals early on.
Hewever, this high-technology development
project, which required large investment
before it generated market revenues,
would not have succeeded without the
inifial institvfional suppert and infemational
cooperafion that enabled a balanced
sharing of risks and opportunities. m

AmerHis



A little miracle

The Proba-1 satellite was developed in ESA with Belgian industrial
leadership as a demonstrator for onboard operational avtenomy.
Eight years after its launch it is still operational.

The instruments en board, including for hyperspectral imaging of
Earth and its atmosphere, have proven to be highly valuable tools for
scientists in many fields of investigation and for various practical
applications. The satellite’s resources have also been made available
to schools for educational projects. Proba-1 invelved many SMEs and
helped to increase Belgian expertise in space technology.

@—O— Belgium

Proba [Project for On-Board Autonomy)
is a series of in-orbit technology
demenstration  projects  within  E5As
optional General Support Technology
Programme (GS5TF). The Proba mini-
sofellites are among the smallest ond
most  advanced  spocecroft  ever
developed in E3A

Proba-1 is the first satellite in this series. It
was launched in 2001 ofter 3 years of
preparafion, Designed for o 2-year lifefime,
it is still operational today, serving an ever
increqsing user community,

Backed by the subscripfion taken by the
Belgion Federal Science Policy Office,

one Belgian company (Verhaerl) was
prime confracter and others confributed
(Spacebel, 3A5, OIP, IMEC, Vitrocisel],
along with partners from other countries,
Preba-1 has considerably increased the
Belgion expertise in spoce technology.

The Proba-1 platform was the  first
attempt to  realise a  satellite  with
on-board operational autonemy capable
of translating @ user request inte the
technical commaonds needed fo fulfill the
request with the satellite’s instruments.
Operational autenomy of a satellite is a
huge advantage for users, and it allows
simpler, dispersed ground stafions.

Proba-1  hosts  seven  instruments,
including  imporfant  opfical  Earth
cbservofion instruments — the hyperspectral
Compact High  Resclufion  Imaging
Spectrometer CHRIS, developed by SIRA
Elecire-Oplics in the UK with BMNSC
support, and OIF's panchromatic High
Resolufion Camera [HRC) with 5 metres
spatial  reselution  and  Wide-Angle
Camera (WAC).

In oddiion, Probo-1 corries severcl
instruments for studying fhe space
envirenment around the spacecraft — the
Slondard Radiafion Envirenment Monitor
{SREM), the Miniaturised Radiation
Moniter [MEM} with o new gquarz-
scintigrophy methed, Smart Instrument
Points (SIF) that meosure total rodiafion
doses and femperatures, and the Debris
In-orbit Evoluater (DEBIE) for detecting
sub-millimetre space dabris.

After having completed its main mission
objectives — successhul demenstration of
outomatic functions, both onboard and

Proba-1/CHRIS image of
sediment disposal aft the
Rhine dam in Lake Constance.

The Proba-1 consortium provided
epportunities for many SMEs.

in the mission ground segment — Proba-1
was handed over to the ESA Earh
observation community where it proved
to be a valuable operational toal.

lts wse is not restricted to scientists. The
EDU.PROBA programme makes the
resources of the satellite available to
schools for educational projects.

The instruments return not just visual
information  but alse o wealth of
bicphysical and biochemical data.
Typical fields of investigotion are
atmospheric aerosols, coastal and inland
waters, land surfoce processes and
disasters. Practical applications supported
by Proba data include environmental
monitoring, crop forecasting, forest
cataloguing and marine science.

Proba-1



Disaster Monitoring
Constellation

I The power of small imaging satellites

The DMC combines a number of small satellites owned by operators
in several countries in a single constellation, co-coordinated by S5TL.
It permits worldwide image acquisition within 24 hours at extremely
low cost. This capability is very useful for international disaster
response. The DMC's commercial success highlights the strength of

small satellites.

The Disaster Monitering Constellation is
an internafional  cooperative  project
inifisted in 2001. It is funded by
government organisafions in the UK
[BMSC), Algeria  [ASAL), Migeria
(MASDRA) and Turkey (Tubitak) and
commercial companies in Spain [Deimes

Imeaging], China BLMWT Lid) and the UK [35TL),

The project involved the design, build,
launch and operafions of o set of very
low-cost, but highly capable small
satellites. Associated with the project,
engineers from Algeria, Migeria and
Turkey received fraining to roise their
nation’s space capability. Algeria ond
Migeria now have space ogendies of their cwn,

Each pariner operates its own satellite.
The UK-DMC is operated by Surrey
Sotellite Technology Lid (SSTL).

United Kingdom

S5TLs swubsidiory DMCH performs co-
ordination of the entire constellation and
acts o3 its commercial arm. |t alse co-
ordinates DMC  membership of the
Internafional Charter on  Space and
Major Disasters.

Three DMC satellites (UK, Nigeria,
Turkey) mounted on a Cosmos
launcher in Plesetsk.

In 2003 the UK, Migerion and Turkish
DMC  sofellifes joined the Algerion
sotellite launched in 2002, In 2009 UK-
DMC2 and Deimos-1 became
cperational. In 2010 two Migerian
follow-on satellites will be lounched. The
new satellites provide long-term continuity
of data.

The DMC provides paricipating nafions
with a valuable tool that iz able to deliver
useful land-menitoring data fer  their
indigenous applications, Beyond that, it
has crected o wunique fromewerk of
internofional colloboratien. Participating
nations fund o single sotellite but con
reap the benefit of a whole
constellafion. This illustrates that by
working together, a group of nations can
achieve far mere if they pool their aims
and efforts,

DMC dato ond products have proven
their worth fo the agricultural sector, e.g.
for precision farming, and scientific users
such as universilty groups. In addition, the
system is a high-value source of
information for humanitarion and disaster

leeberg calving frem a glacier in
Greenland. Meonitoring of such
events helps to understand the
effects of climate change.

response  organisations, including UM
agencies, following majer notural and
man-made  disosters, Feedback from
vsers has been very positive. For
exomple, for disoster monitoring in
Darfur, DMC’s information was among
the most timaly and useful.

Commercially the system has also been a
success - 50 much so that the fwo most
recent satellites to be lounched [UK-
DMC2 ond Deimos-1) hove been
commercially funded, based on  the
system’s ability to generate sufficient
revenue to justify the investment.

The DMC system can imoge very large
areas in relatively shert time. Each year, it
images the whole Amazen basin at good
resolution.  This  allows the local
authorities to moniter legal and illegal
logging. The orbital configuration brings
each point on Earth in the field of view of
one of the DMC sotellites eoch doy
during the moring. Fellowing disasters
such as floods, DMC can image the
affected area very quickly after the event
and the data can be used in relief wark,
e.g. to construct maps that take account

of the floeding.

The DMC proved that low-cost, small
satellites targeted ot specific applications
can provide an extremely cost-effective
solufion. DMC satelliles come ot less
= than five percent of the cost of a L5,
1 Londsat satellite, but they can address a
large propertion of the opplications
targeted by Landsat. When these small
satellites are then put into constellations,
the benefits mulfiply. We are already seeing
this concept commercialised through
systems such as RapidEye. It is likely that
other constellations will follow, =

7K
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SAR-Lupe, TerraSAR-X
and TanDEM-X

I Radar observation satellites

Through a set of national military and civil radar satellites, Germany
has achieved independent global reconnaissance capabilities for

security and safety.

On the civilian side, TerraSAR-X is embedded in GMES and was
realised by an innovative public-private partnership.

Maticnal  spoce programmes  are
responding fo nofional needs ond
requirements while also agiming o
contributing to the wider objectives
pursued within the European space
policy, including through bi- and
multilateral  activities. Germany has
proven to be a responsible international
pariner. |t has confributed significanily te
many ESA programmes such as Galiles,
Global Monitering for Environment and
Security (GMES), metecrology, science,
communications and launchers.

Through its recently intreduced natienal
systems for Earth observation with space-
bosed rador, Germany has achieved
independence in reconnaoissance, with a
relioble capability to collect timely data
under all weather conditions, at night
and through cloud cover. The resulting

space application is  unigue in its ¢

technical copability, offering both very
high resclufion and wide-area coverage.
It serves the needs of society with regard
to  security ond sofety, including

emergency management, land ond sea
moenitoring, discovering and  avoiding
envirenmental pollution, spatiol planning,
water-quality menitoring  ete.  The
government can use the gathered data
for reconnaissance and thus do its best to
provide for the safety of soldiers and
civilian aid workers who serve abrood.

Map of the Kashmir region using
TerraSAR-X after the 2005
earthguake.

The Federal Ministry of Defence, the
Germaon  Aercspoce Centre DLR  and
Infeterra, a subsidiary of Astrium, operate
the individual components with funding
from the three Federal Minisiries of
Defence, Economy, and Technology &
Research, and from indusiry. Development
and expleitation alse invelve ESA and EU
FP7, the French government and non-
Eurcpean gevernments, pariners in other
industries ond in universifies, as well as
commercial users. The systerns are successhully
used by the government, porlisment,
armed forces, emergency services and
surveying and mapping instituficns.

S5AR-lupe is entirely funded ond
controlled by the Ministry of Defence. It is
Germnany's first solellite-bosed reconnaissance
system. The federal government needs to
be able to identify and monitor regions of
latent crisis of an early stage, and to do
so  with  independent means of
reconnaissance, 3AR-lupe, in service
until 2017, consists of five identfical
satellites equipped with highest-reselufion
radar instruments that provide worldwide
information in all weather conditions 24
hours a day. The ground segments of
SAR-lupe and the French opfical
reconnaissance system Helios-2 are to be
used jointly as the core element of
European cooperation in  strategic
reconnaissance operations.

The Germon rador satellite TerraSAR-X
was implemented in public-private parnership
{PPF) and successfully launched in 2007,
With its active ontenng, the spocecraft
acguires  high-quality X-bond  rodor
images of the enfire planet from a polar

SAR-Lupe.

orbit at 514 km olfitude, independent of
wegther condifions and  illumination.
TerraSAR-X, designed for a lifefime of five
years, is on outstanding, reliable new
source of radar images of wide areas
with high resclution. The data delivered
by TerraSAR-X is crucial for GMES.

From December 2009, TanDEM-X, a
twin satellite to TerraSAR-X, is expected to
enhance the mission. The resulting new
dual-satellite constellation, in service until
2012714, is designed to produce high-
precision digital elevation models ([DEM)
of exceplional leng-term wvaolue on a
global scale by 2012,

The development of the wunderlying
technelogy, which tock over 30 years,
was well worth the effort. Germany has
established itself as the leading nation in
radar technology. The agreement between
France ond Germany conceming the
exchange of optical ond radar
reconnaissance daoto reflects today’s best
practice. The requirement is now fo develop
fellow-on systers with ultra-high resolufion. =

Germany

SAR-Lupe, TerraSAR-X and TanDEM-X




Radar images for civil
and military users

COSMO-SkyMed

|
-

COSMO-SkyMed is an operational constellation of high-resolution
radar observation satellites, to be completed next year.

It was specifically conceived as a dual-use programme that meets
both civil and defence requirements for precise, timely worldwide
radar coverage. It is run jointly by the ltalian Space Agency and the
Ministry of Defence as a synergetic tool for the management of the
full range of security risks, both nationally and in ESDP.

The Halian COSMO-SkyMed radar
imaging salellite  constellation  was
developed in 2000-07 for launch and
exploitation in the peried 2007-14,

It is a dual-use Earth observation system
for disaster prevenfion and safety. It was
developed jointly by the Nolion Spoce
Agency [ASl) and the Italion Defence
Ministry and is jointly owned.

The system benefis from an innovative
mix of insfitutional funding. It invelves the
Ministry for Education, Universities and
Scientific  Research, the Halian Spoce
Agency and the Ministry of Defence.

COSMO-SkyMed  provides monitoring
ond surveillance capobilifies for the
management of o wide range of excgencus,
endogenous and anthropogenic risks. lts
missions encompass sofety and security, the

prevention of environmental disasters and
the study of the Earth's surface.

The application services that con be
derived from COSMO-SkyMed contribute
significantly to homeland security in areas
such as fire, londslides, droughts, floads,
pollution, earthquakes and subsidence.
They also aid the management of natural
resources in agriculture and forestry as
well as monitering of urban sprawl.

The system supports both public ond
commercial products and services. It is
the first Earth observation satellite system
in the world that has been explicitly
conceived and realized from the
beginning enfirely for dual purposes,
both civilion and military, in an integrated
approach. In other systems, dual use is
only an afterthought and a precarious
secondary aspect,

Under the COSMO-SkyMed data policy,
civilian  [scientific, institutional and
commercial] and military users share system
resources under appropriote regulations.

On the civilion side, ASl supports

scientific and institufional users, while :

commercial exploitation is handled by a
separate  public-private  partnership
company, e-Geos, [|taly derives best
value for money frem the described
naticnal synergy in a niche of
technelogical, indusirial and operational
excellence.

The space segment consists of four
medium-sized salelliles in o sun-
synchrenous orbit about 820 km above
the Eorth's surdoce. Eoch soiellite is
equipped with o high-resclufion X-band
microwave synthelic aperfure radar (SAR)

Interferometric Cosme-5SkyMed
image of Mount Etna.

Cosmeo-SkyMed.

and the capability to change offitude to
ocquire images ot both sides of the
ground track.

The system was designed for flexible
imoge acquisiion modes, short revisit
time and a very quick system response
time between fosking orders and product
release,

COSMO-SkyMed is interoperable with
other Earth observation missions. The
ability to cbserve the entire Earth, metre
by metre, during day and night in all
weather  condifions  using  radar
technology responds to Europe's Global
Menitoring for Envirenment and Security
[GMES) objectives,

In the contert of the European Security
and Defence Policy (ESDP), COSMO-
SkyMed has created new opporunities
for Baly to develop its international and
bilateral relafions in the field of security
and defence. m

COSMO-SkyMed



Guidance from space for environmentally

friendly precision farming

Farmstar is a French crop management support service that permits
precision farming with high-resolution maps generated from satellite
imagery and collateral information in near-real time. Its commercial
use by farmers is spreading fast and is rendering improved
performance at reduced environmental impact.

Farmstar is an operafional commercial
service thot hos been offered o o
growing number of French farmers for
wheat since 2002, rapeseed since 2003,
barley since 2005 and maize since
2006, It is @ national project bosed on
SPOT  sotellile imogery. It is  now
operated by EADS Astrium through
Infoterra France in parinership with the
Regional Council Midi Pyrénnées in the
South West of Fronce and the farmer-
owned opplied aogricultural  research
insfitute ARVALIS,

Farmstar provides timely, rich mapping
information at the scale of individual
fields to help with the conduct of
optimised crop farming. It offers a
comprehensive, proctical  selution for
managing inputs, monitoring the crops
and identifying crop stress. ‘Where
applied, Farmsiar has helped farmers to
achieve up to 30 percent reduction in the
use of ferilisers and 20 percent less
pesticides ond herbicides. In 2008,
100,000 sguare kilometres of farmland
were serviced by Farmsfor in France,

invalving 8,000 subscribed farmers and
nearly 25,000 plots.

Through cooperatives, farmers take out a
subscription for the plots they are
cultivating. They provide the necessary
base infermation such as crop variety,
date of sowing, depth of soil and
irrigation. Infoterra translates this inte a
plot database. Before the crop pericd
begins, farmers receive a start-up kit with
a detailed plon for each plot [surface
area, type of soil) and annual crop
information (o farming summary).

The plot database enables Spot Image to
oplimise  imoge  ocquisiion  and
processing. The number of images to be
acquired to ensure fotal coveroge of
each site wvaories according fo cloud
condifions. For the 2004 compaign, an
average of 1.4 imoges had to be
acquired for each site to cover 99
percent of the target plofs. With these
imoges, Infoterra drows up the crop-
status and recommendation maps and

related advice.

L]

The resulting maps are archived and sent
by post, fax or e-mail to the farmers, ot
the earliest five doys ofter the image was
acquired. Depending on the type of crop
monitored, farmers will receive 3-6
advice maps per campaign.

With Farmstor, farmers are able to foke
informed manogement decisions during
the entire growing season. In additien,
regional  acters,  distributors  and
collectors benefit by being better able to
oversee and forecast production and
quality, scout fields and deliver advanced
services fo farmers.

Targeted informafion is provided at all
key stoges of the cultivation cycle. All
parts of each field can be viewed ot a
glance. This allows subscribers to
determine irrigofion reguirements, opgly
fertiliser, weed and pest contrel enly if
and where needed, prepare for horvest
and opfimise seeding variefies ond density

according to the heterogeneity of soil
types and growth condifions  within
individual fields. The ability to understand
in-field variation is a significant added
value offered by Farmstar,

Rapid uptake proves that French farmers
are eaoger o expleit  technological
innovafion where it maokes economic
sense. The averoge annual cost of a
Farmstar subscription is 10 euros per
hectare. The achievable productivity gain
is much higher, above all due fo reduced
fertiliser expenses.

Farmstar is an operational program that
is undergoing further development.
Infaterra and ARVALIS are in the process
of extending their Farmstar activities to
other countries in Europe and worldwide.
This requires in-depth understonding of
agricultural practices of these countries.
The services offered need to be adapted

to each cose. m
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Respond

Instant maps for rapid humanitarian

With streng participation of one GI5 provider and two aid agencies
from the Czech Republic, the international geo-information service
Respond, a part of GMES, provides valuable instant mapping
products based on satellite imagery in support of aid and assistance

in disaster situations.

@—O— Czech Republic

Respond is part of the European Global
Monitoring for Environment and Security
(BMES) pregromme as one of the GMES
service elements (G5E). This five-year,
twa-stage project was inifiated in 2004. It
is operated by Infoterra UK together with
an international consortium that includes
the Czech company Gisat along with the
EW's Joint Reseorch Centre, Reuters
Alerttet, UNOSAT, DLR and many others,

Respond works with the humanitarian aid
community fo improve access fo maps,
satellite  imagery and  geographic
information and increase the efficiency
ond  effecfiveness of  internafional
humanitarian relief efforts. By offering
improved and fimely occess to precise,
current maps and  reliable geo-
infarmation, the project helps to improve
decision making, logistics, coordination

and the supply of direct help in the field.

"R_ESPOND

Respond hos been providing o brood
spectrum of value-odded mapping preducts
bosed on state-of-the-art Earth observation
dota ond reloted processing and
dissamination techniques.

Among the users of Respond services are
numerous United Mafions insfifutions such as
the Office for the Coordinofion of
Humanitarian Affairs (OCHA), Office for
Project Services (UMOPS), Disoster Assessment
and Coordinalon Teamn [UNDAC), Development
Programme [LINDPF), Depariment for Safety and
Security (UMNDSS), High Commissioner
for Refugees (UMHCR) and the World
Food Programme [WFP). In oddifion,
Respond products hove been prepared
for European development agencies such
as AECI [Spain), DD (Britain) and SDC
[Switzerland), the International Strategy
for Disaster Reduction (I5DR), German
disaster response agency Technisches

Hilfswerk (THW), the humanitarion aid
orgonisations Caritas Infernational and
InterSC5, Medical Emergency Relief
International  [Merlin)  ond  several
infernofional and naofional Red Cross/
Red Crescent organisations,

In the Crech Republic, two non-govemmental
humanitarian user erganisafions ane invelved

in Respond: the Adventist Development

and Relief Agency [ADRA) ond the relief _

and development organisation People in

Meed ([PIN). These two Czech ogencies §

together were the lead users for one sixth

of the total of map sheets produced by .

the antire Respond network in 2007-08,
plus  user suppert information  and
training sessions.

The wvolidation ond ossessment of the
mapping outputs are an inseparable and
engeing part of the production cycle.
Through contact with users during each
mapping activity, producers receive
immedicte feedback. At the end of each
preduction stage, the users are prompted
to provide feedback and specify benefits,
highlight strong or weak peints, provide
commenis and moke proposals. This
cooperafion is crucial for delivering
reliable, helpful services for coping with
the real-world challenges faced by users.

The Czech producer involved, Gisat, has
gained good knowledge of target user
requirements in the area of humanitarion
and development aid through  this
process. This helps it fo tune the services
provided for increased effectiveness and
usability. Werk under the project has led
fo betier operafional mapping methodologies

and approoches,

Respond map of fwe camps in
Eastern Sudan for refugees from
Eritrea and Somalia.

For the Czech users invelved, parficipation
in Respond has served as an introduction
to the area of satellite mapping and GIS
applications.

For providers and users, Respond has
confributed to befter access to Eaorh
observation data in  the cose of
emergencies. Unrestricted, swift access to
satellite imagery and other ancillary data
is important, especially in cases that require
rapid activation of the mapping process.

In summary, Respond has been a success
story. It has strengthened the preporedness
of the Eurcpean and international disaster
relief community to provide emergency
response. |t hos given a boost fo the
cooperafion between the humanitarian aid
community and geographical information
service providers. The main beneficiaries
of such cooperalion are pecple affected
by crises and cotastrophic events. m

Respond
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Capacity buuldmg for

flood disaster response

L

In the major recent floods in Romania, satellite imagery from the
SIGUR service demonstrated its large practical valve for emergency
management. SIGUR will enable Romania to cooperate effectively
with the operational disaster response mechanisms developed in

GMES and the EU.

Romania

Since 2005, major floods hove cccurred
in Romanio at least once a year, each
cousing  significont domoge.  The
International Charter “Space and Majer
Disasters” was invoked ot four sccasions
in this context. Space imaging technology
is an important encbler for the rapid
monogement of floods and other
possible disasters. In parficular, the ability
to quickly evaluote the location and
extent of damage supports the authorities
in their decision-making on provision of
immediate and equitable assistance to
affected regions.

In the interest of copacity building ond
technology development in this field in
Romonia, SIGUR hos been implemented
as a nafional four-year project, undil
2010, by the Romanian Space Agency
[ROSA) with funding from the Ministry of
Education and Research in cooperation
with the nafional meteorclogical administration
Meteo Romania, the Advonced Studies
and Research Center in Bucharest, the
Romaonion Cenire for the Ufilisafion of

Remote Sensing in Agriculiure [CRUTA)
and the Bucharest Palytechnic University,

The strategic objective of the project
consists  of the concepfion and
implementation of a base service that will
use the most recent remote-sensing data
in order to offer o quick response fo
emergency sitvations. The main users of
SIGUR are the General Inspectorate for
Erergency Situafions in the Ministry of
Interior and Public Administration and
lzcal or regional administrations. SIGUR
also serves the Prime Minister, the
Ministry of the Environment and other
ministries and ogencies in Romania.

Routinely, the service delivers basic
products to the end users, such as land
cover, infrastructure and administrative
maps. In emergency situations, these are
complemented by instant targeted products
such as maps of the affected areas, the
spatial and temporal dynamics of the
phenomena that couse the event and
geo-information about the damage incumed.

ERS image of the 2006 Danube
flood.

SIGUR is built on existing local technical
standards for interoperability with the
Motional  Maonogement  System  for
Emergency Situations, but it also
interfaces with European standards fo
achieve good compafibility with the future
GMES  Emergency Response Core
Service. The project os o whole is
designed to be compatible and in
suppert to the ESA/EL Global Menitering
for Environment and Security [GMES)
programme. Achieving better complionce
with the relevant EU policies in the field
of emergency response is one of the
major benefits of the project.

During 2006-08, the SIGUR service was
activated for the three flood crisis =

situations in  those vyears. |t wos
considered effective by the national
outhorifies ond international  partners,
Utilisation of the SIGUR system in the

crisis committees in charge is expected to
augment their intervertion efficiency
because it allows decision-mokers to
base their acfions on realisfic knowledge
of the given phenomenon’s dimensions
and range. This should help 1o limit and
reduce material damage and casualties.

The service is designed and implemented
in accordance with end user needs. It is
being integrafed more closely with the
Mafional System for Emergency Situations

¢ Manogement. SIGUR ensures that the
- service will be ready for its expected

operational use. The services are fo be
standardised and finalised by spring
2010 ond kept in tune with the progress
of the EL GMES SAFER core services,

In the experience that hos been goined
from applying SIGUR services during the
recant flood emergencies in Romania,
space ftechnolegy hos indeed cleary
demonstrated that it offers vaoluoble
confributions that respond to immediate
societal needs. The availability of SIGUR
imagery led to an increase in confidence
and feeling of security in Romanion sociely. m

Map of areas flooded in 2005.

SIGUR
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European launcher
for smaller satellites

)

¢

The talian-led new small ESA launcher Vega, scheduled to enter
service within two years, is designed to make access to space easier,
quicker and cheaper. It drives innovation in launcher techneolegy and
expands Evrope’s autonomous access to space to the important field
of small payloads serving institutional as well as commercial users.

The Vega small launcher, developed in
ESA since 2001, is due to become
operational in 2010/11. It cen launch
satellites of up to 1500 kg into polor
orbits and other low Earth orbits (LEC).
This class represents a large amount of
payloads, including many space-science
and Earth-okservation satellites,

Vega will offer o cheoper way fo lounch
such satellites than ovailable in Europe
new. Lounches will cost an estimated 15-
20 percent less than with a U35
launcher. This gives easier access o
spoce to small and medium enterprises,
vniversities and research cenires. Vega
can also place mulfiple payloads in orbit.

The new launcher fills a gap in Evropean
capabilifies and expands the range of
Evropean independent and affordable
access to space. It complements Ariane-5
which is optimised for large sotellites on

missicns fo geoskafionary fransfer orbit (STC)
and for very heavy payloads to LEQ, Vega
also complements Soyuz, which is failored
for camying medium-weight payloads to
LED and smaller spacecraft ta GTO.

ltaly has o leading role in the Vega
development programme in E3A os the
main “shareholder” with o contribution of
&5 percent of overall cost. Other
parficipants are France, Spaoin, Belgium,
fthe Methedands, Switterand and Sweden.

The launcher consists of three stages with
solid-propellant mofors  developed by
Avio  with innovative  technologies
including corbon-composite casing and
nozzle aond a  re-storfable  liquid-
propellant upper stage, the Affilude
Vernier Upper Madule [AVUM).

Development and qualification of Vega
are near complefion, Only the third-stoge

engine Zefire 9A needs o last test in
Sardinia in early 2010. The ground-
segment infrastructure is finalised ot the
Eurcpeon launch base in Kourou.

Vego is expected to serve the needs of
both commarcial and institutional users,
including the launch of Earth monitaring
satellites for sofety and security. The
recent evolution in  Earth-cbservation
technologies permits o reduction in
sctellite mass. Optical ond  infrored
detectors hove become much smaller.
Even in rodar observation, all-weather
survelllance can now be performed with
satellites of about one ton mass,

ESA's future Earth-chservation

pregrammes are based on multiple small
missions instead of ancther single large
satellite like Envisat. Assessments of the
potential market for @ European small

launcher estimate that the number of
governmental missions using a small
launcher will initially be of the order of
two per year, and may grow to four per
year after 2015,

In communications, two types of missions
have been identified for small launchers
such as Vega: “Litle LEC” constellations
for data transmission, messaging and
store-ond-forward  services, ond “Big
LEQ" network constellations.

For the lotter, spores manogement is a
real challenge. The ability to replace a
foiled spacecraft within less than two
manths would allow majer savings. With
constellations relying on a very large
number of safellites, the market potential
for small lounchers is linked fo the need
for such replacements.

Vega follows an approach that makes
optimal use of existing experfise. This
includes the technical experise of the
French spoce ogency CMES, the
commercial know-how and infrastructure
of Aranespace, the launch-technology
base of Avio’s ELV SpA team and the
management of ESA,

For ltaly, Vega is a source of increased
industrial and scienfific copability in
launcher technology. For ESA as a whele,
Vega helps to maintain the compefifiveness
and affordability of European launchers
in response to market demands and
drives innovation in launcher technology.
It also supports Eurcpean industry,
technology and research copabilities and
fosters the creafion of a European
insfitutional market for lounchers. =




Robotics and research
in space

Germany is determined to fully exploit the unique research opportunities
offered by the 155 and extend them into the future. Human and robotic
space activities complement each other. The fascination of reaching
out to the Moon and beyond is key for attracting new scientists and
engineers. Spin-offs from space robotics benefit our society.

Robofics in spoce and ressarch on the
Internafional Spoce Stafion (155) are bath
pursued in support of finding new
solutions for practical problems on Earth,
with robefics ond manned spoceflight
complementing each other. Spoce
robofics connot fully replace human
octivity in space, bul it con help to aveid
unnecessary risks. Robols can be used on
preparaiory missions of reasonable cost.

Investment in robofics fechnology offers
excellent added vaolue with regard to
terrestricl opplicafions. The main benefit
of robofics in this sense lies in spin-offs 1o
terresirial opplications such as logistics,
manufacturing and medical technologies
for the benefit of oll citizens. Robotic
technclogies olse help us to cope with
the problem of spoce debris and in-orbit
servicing of satellites,

Research onboard the 155 is the greatest
science  project  and  technolegical
achievement in the histery of mankind. It

stands as a bright symbol for high-valus
resaarch in worldwide peoceful cooperation
betwean nations. It has olready delivered
numerous new discoveries in medicine
and basic research although it has only
just started to be fully operafional after
the lounch of Eurcpe’s orbilal module
Columbus. Mew developments in biclogical
ond materials sciences that are expacted
from research work in the orbital
loboratory in microgravity conditions will
be crucial for life on Earth.

The Columbus orbital laboratory.

The benefits extend not just fo scientists,
industry and space agencies but to
society as a whale.

Science is o cultural fosk. It reaches
beyond  mere  ufilitlarion  aspects.
Exploration and science in space, beth
manned and robotic, moke essential
contributions to our understanding of the
origins of the universe and life as such.

Robetics and astronautics are fascinating -

endeavours. They encouroge young

people to pursue coreers in science and

engineering, preserving and refreshing o
vital resource that is necessary for sacurng
the successful economic performance of our

countries in the future,

Germany has embraced a large ronge of
rebotic missions for the years to come.
This includes robotic missions to exdend
the lifetime of satellibes in orbit [mainly
communications satellites) and to de-orbit
satellites. Above all, Germany is commitied
to o mission to the Moon by 2014,
preferably with o londer plus rover or
crawler, if possible in cooperafion with
infernational pariners. While the Moon is
the first goal, Germany also wanks to enable
further research excellence with orbiting
and landing probes to the sclar system,

With regard fo the 155, finally the fime
has come for full-scale exploitation under
ESA's European programme in life and
physical sciences (ELIPS) to derive the
best possible use of the large European
investment in orbital loboratories for life
and material sciences. For the future, this
includes the perspective of replacing
current research facilities with new ones.
The excellent research on 155 justifies our
past investment. It must be extended fo
include private companies as scientific

Lightweight Rebot Hand.

users of the 155. The 155 also serves as a
test bad for further exploration missions
to the Maoon or Mars.

The optien of extending the use of the 155
seems likely to be taken. There are
studies about the technical status of IS5
modules with regard fo their ufilisation
beyond 2020. For the fime after the
phase-out of the LL5. Shutle, all pariners
must find o new agreement that secures
continued full cperation of the 155 and
provides the necessory logistics suppert
for accessing the oplimum capacity of the
155 with six astronauts,

Public interest in space has always been
high in Germany. Facing the worldwide
economic crisis, space can be presented
as an enormous asset of technological
progress in industrial countries. Jusfifying
huge investments in robeofics is going to
be easy if the effort is focused on spinoffs
to terrestrial applications for the benefit
of society, This has particular relevance in
view of demogrophic change and the
need for new, better medicd and rehabiditafion
treatment for an ageing population. =

Germany

Rebotics and research in space




Poland

GTSP and PTF

Ultra-precise
Galileo time service

With active Polish participation, the EU's time metrology community is
building the basis for a rapidly expanding Galileo-related
downstream industry that promises long-term growth, jobs and

wealth creation in Europe.

The two projects presented here help to create the cutting-edge
ground-based time service infrastructure for the Galileo system.

Today's and fomomow's global and
regional satellite navigotion systems rely
on the powerful, new precise ftiming
technclogy that has developed rapidly in
all majer countries in recent years,
including the United Stotes, the Russian
Federafion, China, Japan and India. In
order for the Eurcpean Union (EU) te
ensure ifs independence and to benefit

polifically, technologically and commercially
from this new technology, the decision to
develop Galileo as Europe’s own satellite
navigation system has been essenfial.

This European Galileo satellite navigation
system gives rise to a wide range of
downsiream  technologies, including
atfractive mass applications such as
hand-held navigation and time receivers
infegrated into everybody’s mobile phone. I
is not a for-fefched vision o predict that
billions of small receivers will synchronise
all kinds of humaon octivities on Earth.
This includes, for example, the control and
autemation of traffic and transportation.

The extremely high timing oceocuracy of
Golileo  enobles  improved  sotellite
navigation and  worldwide  fime
synchronisafion, Such technology
depends on well-coordinated atomic
clocks and occurate time transfer. Poland

is involved in two key European projects
that underpin Evrope’s ability to build the
necessary avtonomous time infrastructure
to enable the growth of o rapidly
expanding Galileo industry.

The first is the Fideliy Golilee Time
Service Provider [GTSF), o consorlium of

five time loborotories and a number of =

private componies that was formed in
2005 vnder an EU FP& grant to create a

Eurcpean time reference for the Galileo

system  and  develop the operational
prototype focility for fime-service provision
to  Galilea’s first  in-orbit  vaolidotion
sctellites (IOV). The Space Research
Cantre (SRC) of the Polish Academy of
Sciences is a member of this consortium.

The second project is the Galileo Precise
Timing Facility (FTF). It is such on essenfial
part of the on-ground Galileo infrastructure
that redundancy is necessary fo ensure a
back-up. Therefore two separate Precise
Timing Facilities are under development:
ene in Germany and one in laly.

The group that develops the PTF located
in ltaly is led by the Turin Time
Consorium (CTT) and includes the llalian
Institute  for  Metrological  Research
(INRIM), ESA and a few private companies.
A Palish team from the Astrogecdymamical
Observatory [A0%) of SRC is involved in
this consortium, providing fime fransfer
madelling, ceding and implementation.
This ESA/EU project starfed in 2007, with
co-funding from SRC.

The wark on these projects is controlled
by the European Commission and the
Eurcpean GMNES Supervisory Authority [354).

Galileo time services:
improving the quality of life.

The Eurcpean Commission iz safisfied
with progress and is allocating further
funds for continued progress of the
Galileo-related industry to make the EU a
majer world ployer in satellite navigafion
and time synchronisation.

The twe projects generale advanced
knowledge and ocperafional skills for
creating the time infrastructure needed
for Galiles. They support the further
development of Europe’s fime metrology
community, including the outonomous
capacity fo build atomic clocks and
develop miniature ime receivers.

The two projects provide a solid basis for
the Galilec-related industry and contribute
significantly to the perspective of steady
long-term growth and wealth creation in
this seclor that offers many innovative
and attractive downstream technologies,
applications and services. During the
coming decade it is expected to reach a
turnover of 200 billion euros and create
200,000 high-quality jobs in the EU. =

GT5P and PTF




Broadband Reach

Internet access for rural and
remote areas in Scotland

On behalf of the Scottish government, Avanti has been realising a
variety of satellite-based broadband access solutions for rural and

remote areas.

The success of the Reach project demonstrates that broadband
delivery through communications satellites provides a viable solution
for overcoming the digital divide across the European Union.

Under the Scoffish government's strofegy
for extending broadband Internet access
to all the people of Scofland, the
Broodband Reach project  delivers
afferdable and sustoinable connectivity to
the “not-spets”™ that lack coverage by
existing networks. These areas affected by
the digital divide are not only located in
the Highlands and lslands of Scotland.
They include communities ocross the
whaole of Scotland.

Earlier, the futther expansion of
Scetland's fixed-line broadband
infrostructure (AD5L)  hod  been

encouraged, BT, the largest UK telecom
provider, was commissioned fo upgrade
378 Scoffish telephone exchanges that
ware not commercially  viable for
broadband. 54ill, a substantial number of
homes and businesses across Scofland
remained beyond the reach of this

United Kingdom

-

Broadband not quite reached you yet?

extended broadband network. Fixed-line

technology simply could not  deliver
sarvice to them.

v The Scoffish
! government  then

’ made a capital
A budget of £3.3m
availcble b support

the cument project.  Following an
infernofional fender, Avanti wos chosen
as the primary sotellite  broodband
supplier. Avanti completed over 2,100
installations, plocing sotellite terminals at
individual homes ond  businesses,
creating WiFi communities linked to the
Internet through o shared high-bandwidth
satellite  connection  ond  deploying
wireless lost-mile occess on the Black Isle.
There is no selution that fits everywhere.
With ADSL or coble, the maximum
bandwidth is determined by locality. It is
very low for rural populations. Small
wirgless clusters with sofellite bockhaul
can be very cost-effective where fixed-line
broodbond is non-existent or of poor
quality. Standalone satellite terminals are
necessary in remate and rural locations.

After Avanti’s rell-out of satellite broadband
solutions wos o success, the Scoftish
Execufive cworded Avonfi o follow.on
contract for a regional exension
programme fo  connect  additional
customers. With service take-up by half of
these whe had registered their demand,
the project brought the rural areas on o
par with the Scofland-wide broodband
adoption rate of 53 percent (2009), This
demonsirates that satellite broadband is
the Internat selution for rural pepulations.

The S5ScoMtish government tender was
technalogy-neutral. It made sure that all

HTHTHUTICE oS

Source: Aw

This gave value for money to the people
of Scofland. The Scoftish government
enabled success  through  effective
marketing, creating a sufficient platform
of customers to affract industry interest.
Central procurement offered better scale
than community grants,

Other national and regional governments
throughout the EU should consider the
Scoftish experience and recognise that
similar  safellite-enabled  broodband
solutions for rural and remote regions are
viokle and credible. They are invited fo
define their own technology-neutral
procurement programs for addressing the
digital divide in their countries.

When Avanti's HYLAS  satellite s
launched in mid-2010, it will cover large
areas of Europe including Italy, Southeast
Eurcpe, Poland and Spain. Many countfries
face similar challenges as Scofland: a
lack of infrastructure and funds prevents
people and businessss from geffing ADSL/coble
broadband. Scotland’s Broadband Reach
project has shown how to bring fast Intemet
access to communities in such oreas. =

potential technologies could be considered. HYLAS coverage map.

Broodband Reach
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Medicin@Pdl's

for remote areas

g

Using broadband satellite links, the healthcare infrastructure of
rural, mountainous areas is lifted to a higher level through remote
consultation and training. Doctors and nurses can access the expertise
of university hospitals to offer better treatment and care to their

patients and the elderly.

Medicin@Pais is o 3J-yeor regional
programme in 2009-12. It is led by the
General Council of Alpes Maritimes (the
regional government in  Mice] ond
realised in cooperation with Thales
Alenia Space and the Medical School of
the University of Mice. The goal is to
maintain  and improve the quality of
healthcare provision in mountainous and
rural areas by offering remote training
and advice to healthcare professionals
and medical staff in these areas.

In the region concerned, rural hespitals
are ot a far distance from the centres of
medical experfise on the Mediterranean
coast, In paricular, they do not possess
sufficient expertise for addressing all the
specific requirements of the ageing
population. Psychiatric condifions, Alzheimer
and cardicvascular incidents are on the
rise. Local health stoff are insufficiently
prepared. A satellite-bosed telemedicine
netwerk has therefore been set-up to link
rural hespitals with remote expert centres

for diognesis, treatment and care,
Satellite technology provides guaranteed
quality of service for applications such os
videoconferencing, inferactive ftraining
and video teleconsuliotion. The use of
broodband  satellite  links  for  the
communications channel between the urban
consulfing site and the rural users provides
superior service compared to ferrestrial
networks, especiolly for reaching very
isolated locotions that would othersise never
have access to expert medical centres.

Medicin@Pais connects four hospitals at
the coast in Mice with fifteen rural
hospitals in the remote, meountainous
hinterdand through satellife communications.
The users of the service include rural
hospitals, convalescence dinics, core centres
and nursing homes. The sarvice supports
general practiioners and nurses as well
as experts in psychiotry, cardiclogy,
dermatology and other fields. It is also used
by the Alzheimer training association.

Remote consuliafion permits local, high-
quality treatment and ovoids expensive,
risky transfers. Remote interactive training
about Alzheimer, respiratory diseases,
pain and bedsore treatment and other
geriatric condifions empowers local shaff
to better help and maonage elderly
pecple. Feedback hos highlighted the
confidence-building effect of being able
to connect with an expert for @ second
opinion or to confirm a disgnosis. One is
not left to one’s own devices for taking
decisions. For medical sioff, remote inferactive
training reduces travel time and risks.
There is no need to leove work for maore
than the duration of the fraining.
Interactivity parmits question-and-answer
sessions for improved understanding.

With o higher number of doctors and
healthcore workers troined in up-to-date
medical knowledge and skills by remote
interactive instruction, the quality of
potient core is  improved. As o
consequence, patients are likely to retumn
home earlier after hospitalisation, leading
to reduced costs while at the same time
supporting the survival of the rural
hospitals. The chance for confinuing
professional  develepment of medical
practifioners in isoloted areas also helps
to affract new doctors,

The leading role odopled by the
government of Alpes  Moaritimes  in
promoting telemedicine has been crucial
for the development and success of this
project. The polifical impetus derives
from the realisation that regional and
social development depends on  the
provision of the same level of medical
service to the wheole population in all
parts of the region. The rural population
appreciates this improvemant in healthcars
infrastructure. Pecple from the litoral
centres are more likely to consider
moving fo rural areas again. Encouraging
such moves is an element of urban ond
regional development planning.

Telemedicine is an aclivity that invelves
many actors. lis development cannat be
supported by each rural hospital on its
own, There is a need for a lead insfitution
with sufficient decision-making power,
funding ond pelicy suppert o gather and
manoge oll the actors under a unifying
set of objectives and processes. In
addition, the integrafion of communications,
hardware and software requires a single
systems infegrator for the nebwork as a whole
and strong, cenfinuous technical suppert
to the lead insfituion and end users. =

Medicin@Pais
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vegetation monitoring

Proba-V (V stands for “vegetation”) is a Belgian-led small satellite
under development at ESA for launch in 2012, It is designed to extend
the valuable long-term data set of the multispectral VEGETATION
sensors for land-cover observation and provides superior technical

capabilities.

Data from such multispectral vegetation sensors has been available
since 1998. This data series needs to be kept running for operational
services, Proba-V data will provide a key contribution to glebal
environmental science and climate monitoring.

Since 1998, the low-resolufion
multispectral imaging instruments called
VEGETATIONM onboord the French
SPOT-4 and 5POT-5 :alellites hove
monitored ond  mopped  worldwide
vegelation every fen days. This body of
dota provides essential information to an
ever-expanding user community on issues
such o5  crop  yields, droughts,
deserfification, changes in land use ond
vegetation, deforestation eic.

These current instruments are expected to
stay in operation unfil arcund 2012, To
help ensure that these vital data sets are
continued, ESA is currently building the
Sentinel-3 safellites under the European
GMES  progromme. However, users

I codirimey

Proba-V.

remain concemed over a likely gap in
VEGETATION data between SPOT and
the Senfinel-3 satellites.

Proba-V will fill this data gap, sustaining
VEGETATIOM data time series and
safeguarding  their scientific value for
future generctions. The Belgion Science
Policy Office [BELSPO) initiated the
development of this small satellite mission
in 2008, based on it own Proba
experience. The mission, called Proba-V,
complements the Senfinel-3 satellifes and is an
important Belgion confribution to GMES
and the Global Climate Change Initiative,

VEGETATION data is required by 6,800
vsers werdwide. The number of users grows
by 500 maoch year. With the impoct of
GMES, it is likely to expand dramatically.
The UM Fromework Convention on
Climate Change is in desperate need of
essenficl climate wvariables linked fo
vegetafion. Proba-V, fogether with the
YEGETATION  archive, will bs an
indispensable tool for drowing valid
conclusions on changes in land cover.

The Flemish Institute for Technelogical
Research (VITQ) hos been in chorge of
data archiving, processing, product
generation and distribution of the existing
SPOT/VEGETATIOMN instruments. VITO is
ideally ploced to play the some rele for
Proba-V.

The main challenge for the Probe-V
project is to reproduce the specifications
of the previous VEGETATION instrument
using state-of -the-art advanced technology.
The old VEGETATION irstuments weigh
about 200 kg and are edremely
complex. The enfire Proba-V satellite,
including the instrument, will only weigh
about 100 kg.

ance
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Source: &

Multi-annual comparison of the
Leaf Areqa Index, a measure of
green plant density, over France
from SPOT/VEGETATION datea.

The power consumption of the satellite as
a whole, using the proven Proba-1/2
platform, will be considerably lower than
the power consumption of the old
VEGETATION instrument. The instrument
will consist of three 3-mirror astigmatic
(TMA) telescopes, each covering a part of
the field of view. The pixel size will be
300 mefres by 300 mefres - ten times
better than at current.

In the context of GMES and GEO, Proba-V
will pravide essenfial information on the
worldwide evolution of vegetation and
the causes of climate change. In view of
the likely gop in VEGETATION data
between the SPOT sotellites and the
Sentinel-3 satellites, the decision to start
Preba-V in 2008 has proven to be just in
time. Given the growing demand for data,
the success of Proba-V seems guaranieed. m

Proba-V



observation satellites

SEOSAT/SEOSAR

Spain is building a national Earth chservation satellite system consisting
of an optical and a radar platferm, the latter being defence-oriented.

The new system will help to better satisfy the data requirements of
various user communities in science and government. Internationally,
it enables Spain to share imagery with others and support GMES/GEOSS.

The Spanish Earth Observation Saotellite
Systern is o S-yeor naofional programme
funded by the Ministry of Industry,
Tourism ond Trade and the Ministry of
Defence. It is based, in the first instance,
on two satellites: o high-resclution optical
satellite called SEOSAT/Ingenic ond a
radar satellite, with SAR technology, called
SECSAR/Paz. Both have entered the final
stages of development (phases C/D).

The two complementary sotellites will
provide both high-resolufion optical and
radar imoges within a short revisit peried.
They can oblain an image of any place in
the world every 24 hours. The Ministry of
Industry has entrusted the Spanish Centre
for the Development of Industrial
Technology (COTI) with carrying out the
technical ond confroctual monogement
of SECSAT/Ingenio. Te this aim, CDTI

has signed an assistance agreament with
ESA. The radar satellite is managed by
the Ministry of Defence. The Spanish Nafiond
Institute for Aerospace Technology [INTA)
and Hisdesat are the operaters of the
whole system, The overall number of
different companies and bodies invelved
makes for a complex programme. From
the beginning, this required strong
communication between the industrial
actors in charge of the development of
the satellites and the end users.

By developing this nafional Earth
observafion system for the systernatic
acquisiion of land imagery, Spain will be
able to cover a range of user needs.
Earth observation has long been a field
of major institutional investment worldwide
due to its utility for envirenmental and natural
risk management, security and defence.

Mevertheless, there is a lock of data o
cover usaer needs. The Spanish Earth
Observation Satellite System will improve
this sifuofion by increasing the ovailable
Earth observaiion data.

At the national lavel, the system will cover
most of the user needs of Spanish civil,
instituional, government and defence
users, |t serves instifutes and research
centres os well os varicus ministries and
regional governments in  opplication
areas such os environment, agriculture,
fisheries, science and innovation, industry,
tourism and defence.

Af the international level, it may benefit
other Eurcpean users in the framework of
GMES ond GEOSS. It will enable Spain
fo exchonge dolo with other countfries
and contibute to  European and
internafional initiclives. In addition, the
system & a major impulse for the
development of Spain’s nafional space
industry,  including  sofelliie  and
equipment manufocturers as well aos
softwore and applicalions providers. =

SEOSAR/Paz.

SEQSAT/Ingenio.

Technical description of the two satellites:

SEQSAT/Ingenio

Orbit Sun-gynchronous arbit
Alfhude 90 kens
High resclution imoging
panchramahs 25m
multispeciral
[RGB, naar IR} 10m
Chaily coveroga over 2.5 millian km®
Swath up to 50 km
Loderol oocess = 35"
Lexerd firre o el rcke. 10030 s
Repaat cycle 49 doys
Minbmal revisit fime 3 doys (35° ongle view)
Lifatirma 7 years
SEOSAR/Paz
Sun-synchronous orbit
514 km

€

R ey Vi 5

1 imaging

3m 30 km
' s under 15 m 100 km
Cioily capocity of least 200 imoges
Loderal occess = 35°
Lewerd - o el ke 08:00 hurs
Loteral occess 15° = &0°
Minimal revisit time 5 days
! 1350 kg
Lifatirne 5 yeon

S

SEOSAT/SEOSAR —.—@




®@-0

Sustainable forest monitoring

\nﬂih satellite and grnund images

»

ThIs proposed project combines geo-referenced woodland
photogruphs taken on the ground and related satellite images of

forest areas in a national database.

It permits the government and citizens to monitor the state of forests
and detect significant changes. This interactive, participatory
application of space technology supports law enforcement and
environmental protection and invelves the public actively.

FORESAT iz a highly innevafive project
idea for developing o forest viewing
systern and making dota on the state of
forest regions available to government
authorities ond citizens by means of a
public, interactive geospatial portal. The
selected approach involves building an
operational dotobase and developing
data-fusion technologies that combine
random, amateur geo-coded ground

pictures with Earth observafion sotellite data.

The main policy problem addressed by
FORESAT is the need fo monitor ond
conirel natural and artificial deforesiafion
including illegal logging and clearance in
Central ond Eastern Europe. FORESAT
can demonstrate the effectiveness of
geospatially encbled instruments ond
Earth okservation sotellites in supporting
sustainable forest management.

Romania

It can alse help ta increase the awaraness
of possible effects of climate change due
to inefficient forest management.

The Romanian Spoce Agency (RO5A)
intends fo propose FORESAT os o 4-6
year national project with international
cooperation and possible funding from the
Romanion govemment, ESA and the European
Commission (DG ENV, DG RES, DG
EMTR, EU Structural Funds). FORESAT
aims o support fthe implementation of the
Dlirecive 2007/2/EC of fhe European Parlioment
ond of the Coundl of 14 March 2007 esioblishing
an Infrastructure for Spafial Information
in the European Community (INSPIRE).

The FORESAT systern will
draw on digital landscape
pictures of local woodland
ocquired by individual

cifizens, tourists and community organisations
en a voluntary, rondem basis. This
involves portable comeras that are
equipped with satellite novigation or
posiioning capability and con transier
images either vio mobile wireless pheone
networks or via communicafions satellites,
The acquired imoges are fransmitted in
real fime to an operational monitoring
centre, By means of semi-auomated daoto-
fusion and chonge-deteciion dgerithms, the
resuliing datao will be:

s processed, stored ond fused with
periedic Earth observation satellite data
in order fo improve the reselution of local
infermation, detect sudden changes and reduce
the specific update time of the database
through information gothered from satellites;

s disseminated to the appropriate local
and central autherities in charge of forest
moenitering for long-lerm  environmental
and short term law-enforcement purposes;

« published on o high-resclufion gecspatial
portal fsimilar to Google Eorth) to be
widely occessed by the public and the media.

The main users targeled by the proposed
systern are the Remanian government,
public administration and law enforcement
agencies, as well as all interested
Eurcpeon orgonisalions. In oddifion, it
would serve communily ocfiviss, emvironmeriol
protection groups and the general public.
The system could also be of value to
universities and high schocls with courses in
space opplicafons, emionmental manogemenl,
geographic information systems and so on.

SOUTCE MOCrIM

Example of a forest area
classification map generated in
the GMES Service Element Forest
Monitering.

Romania is currently developing imoge-
processing software [Project LEOWORKS)
for ESA to be freely disiributed in high
schools and universifies. E3A has developed
a wide network of users ocross Europe in
this context. This community might be the
first fo experiment with FORESAT.

One of the major attracfions of FORESAT
is its hands-on approach fo the ufilisation
of satellite data, The project does not
only give the public direct occess but
actually builds on active contributions by
cifizens to o decision-support tool that is
driven by space technology. FORESAT's
strength is further underpinned by its low
development and implementation costs. m

FORESAT
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The European Interparliamentary
Space Conference (EISC)

-

The ur F Interparliomentary Spoce
cﬂ;.Tam was _established ten
go os o permanent forum of co-
ween Eurepean nalienal
oty L
facilitotes tion exchange and co-
spoce programmes between European
national pariaments.

& The EISC fromework improves smutual
undersionding of national spoce policies ond
pregrides o forum for analysing end dizcussing the

" major kaues at stake i %e European space sectar,

Permanent Memberchip s open fo nofional
parfiamants of the Membar Siotes of tha Europeon

* Union or of the Eurcpean Spoce Agency that have

creched o parfiomentony body decling with spoce offairs.

»
There o of 'jpresen] nine- permanen! membaern:

+ Belgium, Czoch Republic, Fronce, Garmany, Haly,

Paland, Romania, Spain and the United Kingdam.

Maional parliaments  that hove created o
parfiameniary body decling with spoce offcirs oulside
Europe con ocquire the stahis of a Mamber. The
Russion Siate Duma hoz joined EISC. os o
mamber. Mational pardioments of the Eurcpeon
Uinian ar European Spoce Agency Membar Slales
andfor intemational arganisations thot have not
creaied o pariamentery body dealing with space
afiaira can becoms associale members.

Conclusions of the annual conference are agreed
unanimously by the Permanent Members prosent.
Eoch calendar year, the Presidency and Secrétarial
of the EISC ore held by one of the Permanent
Membarz. The Eurcpeon Spoce Policy Insfibvie
[ESFY) in Vienna provided omonisational support for the
X and X" BEC conforances in Progue and London. =
More informalion can be lound on the website of
W, BISC-SUrDPa. Y.

Eropecn hlerporionentary
Space Conference (EISC)

. United Kingdom
London 2009
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