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CNES

Its partners in France

An ambitious French space policy
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CNES

Five programme themes

Telecommunications
Defence Telecommunications, data collection,
Observation of the Earth, Navigation/Positioning

Telecommunications, Electronic tapping

Sciences

Astronomy/Astrophysics, Solar system,

Fundamental physics, weightlessness "

experiments, ionosphere/magnetosphere O b S e rV atl O n
Atmosphere, landmasses, Solid

land/geomagnetism, oceans, meteorology, space
and major disasters

Ariane

Ariane 5, Soyouz in Guiana, Vega




CNES
A budget

Comparative distribution of funding excluding PIA (investment for the future plan)
(year 2013)

Multilateral MTP (€ 743 M)

Taxes et Operations

Directions centrales diverses Acue1s ;: I';;pac:e
51ME 33me
Ressources
mtualiees Grand public
o0 e e ESA MTP (€799M)
Security & Defence
Terre,
Environnement et ESA operation, debt
climat . .
Sécurié et défense | 122 e Sciences and preparation ma(r)lagement
90 Ve | Scenceset for the future 3.3%

l._ préparation de
Favenir
175 ME

26.5%

CET
15.2%

Access to space

General public 48%
6.7%
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CNES

Four additional support centres

2,461 employees on 31/12/2012, including 1,958 engineers

Headquarters

Incorporates functional structures.
Prepares the CNES strategy and
manages international relations .4

Toulouse Space Centre
Designs, develops and operates

orbital systems /

Ccnes
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Hite in our dally life

The 4

Visible

Knowledge and mon"kt,oring..
of the Earth
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Geoid measured by GOCE




The space environment

® Space, a unique point of view

= A global and constant vision.of our planet
>Understand Earth and how it functions
>Monitor its development - .
>Forecast natural and violent disasters

r 'l - = |
Remain permanently above the same point of the . See aII of Earth every day or (0)V/<T several days A
globe due to geostationary orbit ~%° = SEaE e due to helrosynchronous orfort v .
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-) An observat'n Iocatr.on unrestrrcted by the ', |
: atmospherrc barrrer and gravrty SOt
>Examine the Unlverse exp’iore the: solar system _
>Use the space enwrohment asa Iocat1on for experrments :
(welghtlessness radratton envrronment etc. )® -
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The space environment
Space, a hostile environment

—) I\/Iajor technlcal Constramts

throughout the mission I g
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The launcher

The space

segmentrhe satellite

The instruments
The platform / The support
equipment

TM/TC
statigms.
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DCT

Missions

= Prepare future orbital systems

2 Raise skills and technologies needed to
futur orbital systems

2 Manage orbital system projects : satellites,
on-board payloads, ground segments,
balloons

> Exploit the space segment of orbital
systems and data acquired

= Monitor space and check the compliance of
orbital systems with space law




CNES

More than 30 operating projects with 20 countries worldwide

Observation
= Champ-Grace, Cryosat, Doris HY2A, Goce, lasi

Exploitation, Megha-Tropiques, Jason 1 and 2, Polder-
Parasol-Calipso, Smos, Spot 4 and 5, etc.

Sciences

= Cardiolab, Cassini-Huygens, Cluster, Corot, Declic,
Intégral, Herschel, Mars Express, ChemCam on
Curiosity, Picard, Planck, Rosetta croisiere, Soho, T2L2,
Venus Express, Parabolic flights, etc.

Telecommunications
= Argos 3, Cospas-Sarsat, etc.

Defence
= Elisa, Hélios 2A and 2B, Pléiades 1A and 1B, Soro, etc.




DCT
2013 Budget (including PIA) — Distribution by theme

Distribution of expenses (640,00 M€)

Shared resources (including temporary labour) Telecom

Defence _
€309.3M Observation
€110.5M
_ Science
Preparing the future £73.4M
€29.7M
Distribution of subsidies (325,2 M€)
Defence Shared resources (including temporary labour)
€49.1 M 499 M

Preparing the futur Telecomc
€29.7M €49.6 M
bservation
€90.2M

Ccnes



DCT

Over 50 projects in the development phase

Observation

2013
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Ccnes | An example of agility

¢ Three images of The
Mecca acquired on a
single pass
(1 min 30 sec intervals)
to see turn the minute
hand of the "clock




IAS| CO data LATMOS-IPSL /ULB

CO total column measurements derived from the IASI/MetOp observations from
July 22 to August 22, 2010. These data are averaged over 3 days on a 0.5°x0.5°
grid and only daytime concentrations above 2.2 x 18 molecules/cm? are shown.




and ocean currents
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Source : USGS




Over 50 projects in the development phase

Sciences

ATV 4 and 5
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DCT

Euso Balloon — MTB — Juice — Cardiospace

Bebi-Colombo
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HERSCHEL




(‘cnes Mars pictures




DCT

Over 50 projects in the development phase

Telecommunications

Ccnes




DCT

Over 50 projects in the development phase

Cross-functional activities

CXCI - Grand IR - HYPXIM

Myriade ageh] sis platforms

Cormoran




DCT

Using orbital systems: the space segment

Positioning and station-keeping satellites

- Manage operations performed from separation between the
satellite and the launcher up to reaching operational orbit

- Allow the satellite to perform its mission and to maintain its
orbit throughout its service life

- Over 80 positioning and station-keeping operations on-
going

> More than 10 satellites operating simultaneously

Anchor the ATV to the ISS

- Prepare and manage ATV operations and control centre
exploitation in liaison with those of Moscow and Houston,
on behalf of the ESA

2>ATV1, 2 and 3 anchored and deorbited, ATV4 and ATV 5
programmed for 2013 and 2014




CNES

Survey space

A reality

= 900 satellites launched in the last 10 years, and as many scheduled for
the next 10 years

= 20,000 objects larger than 10 cm in orbit around the Earth (15.000
catalogued)

= 500,000 objects between 1 and 10 cm (not catalogued)

= Ten of millions of objects less than 1 cm (not catalogued)

Issues

= To limit the nomber of debris produced
> Protection of low orbits (25-year rule)
> Protection of geostationary orbit (graveyard orbit)
> Passivation of satellites and launchers at end of life

= To prevent collisions between working satellites and this debris
= To limit the risks in the event of fallback to Earth
- Understand and follow the evolution of the debris population

Role of CNES

= Space monitoring Defence Partner (collisions, re-entries), design and
application of prevention measures
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