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Phase-2 of the segment-3 of Copernicus has been sub-
scribed to the 2014 ESA Ministerial Council to allow the 
development of SENTINEL 5 and JASON-CS/SENTINEL 6.

The C-band radar SENTINEL-1A was launched on April 3, 
2014; SENTINEL-2A (multi-spectral optical imaging) on 
June 22, 2015; SENTINEL-3A (ocean surveillance), on Feb-
ruary 16, 2016; and SENTINEL-1B in April 25, 2016. JASON-3 
was successfully launched on January 17, 2016, as part of a 
joint CNES/EUMETSAT/NASA/NOAA mission with financial 
participation by ESA and the EU. It will be the follow-on 
altimetry reference mission for Copernicus as contrib-
utor mission, after JASON-2, still operational, once the 
inter-calibration phase is completed. With four SENTINEL 
satellites in orbit, the Copernicus program has entered its 
operational phase.

Note that CNES is participating in the quality of S2A 
images (anomaly and atmospheric correction), altimetry 
products (calibration and validation) and S3 water color. 
CNES also assisted the contracting authority (ESA), sup-
plied the DORIS instrument on S3A (then S3B) and ensured 
the precise orbit determination required for the altimetry 
mission. It is also in charge of the inter-calibration of the 
altimetry missions and the development of multi-mission 
products.

S1A and S2A (and soon, S3A) still provide national actors 
with data via the PEPS platform (SENTINEL Products 
Exploitation Platform).

 Exploitation of joint missions 
 
The exploitation of the JASON 2, CALIPSO, IASI on METOP 
A and B, SMOS, CRYOSAT, MEGHA-TROPIQUES, PLEIADES 
1A and B, ALTIKA/SARAL and SWARM missions continues. 
After a 13-year mission, SPOT5 ended on December 22, 
2015. The end-of-life operations led to the “Take 5” exper-
iment for a few months, jointly conducted by CNES and 
ESA to simulate SENTINEL 2 by increasing revisit times on 
some sites.

The constitution of four data and service centers con-
tinues: the Solid Earth (Form@Ter) and Ocean (Odatis) 
are under construction; the Theia Land Data Center is 
already operational; and the AERIS atmosphere cluster is 
being built based on the Ether, Icare and Satmos centers. 
The centers operate as a network, linked to centers of 
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With their ability to cover the Earth in a few days, 
satellites are an excellent tool for observing per-
manently our planet, especially the areas that 

are poorly covered by in situ measurement networks. The 
combination of their highly accurate measurements with 
observations from the ground or mobile platforms (bal-
loons, aircraft, buoys) and with physical models enables 
forecasts of certain geophysical phenomena, including 
in meteorology and oceanography with the Mercator 3D 
ocean-state forecasting system.

Human impact on the environment, climate change and 
sustainable environmental management are some of the 
issues faced by CNES and its European and international 
partners, through Copernicus and international coopera-
tion activities, for present and future generations. CNES is 
particularly involved in CEOS (Committee on Earth Obser-
vation Satellites), the strong arm for space activities 
of the large-scale international GEOSS program (Global 
Earth Observation System of Systems). CNES also played 
a key role in the space component of the COP21 (Con-
ference of the Parties to the United Nations on Climate 
Change) which was held in Paris in late 2015 and was a 
great success. The Paris agreement aims to limit the tem-
perature increase below 2 °C and even 1.5 °C above pre- 
industrial levels.

 Copernicus – an operational system
 
The Copernicus Regulation, the European Union program 
to meet the needs for operational services in environmen-
tal policy and security, was approved in 2014 and marked 
the official beginning of this operational space program. 
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expertise in laboratories. They are the result of a multi- 
organizational partnership. Inter-center activities such as 
interoperability and coordination are also conducted.

For the 2014-2015 period, CNES was the chair of the CEOS 
SIT (Strategic Implementation Team) and set the follow-
ing priorities: climate change in relation with the COP21, 
disaster management linked to the Sendai Conference on 
Disaster Reduction and access to space mission data.

 The success of the COP21

CNES contributed to the preparation of the COP21, with 
a particular emphasis on its space component. The CNES 
dome, set up at the Paris Air Show, then at the French 
Ministry of Environment, Energy and the Sea (MEEM), 
highlighted the role of space in the fight against climate 
change and its impacts: 26 of the 50 Essential Climate 
Variables are measurable from space. At the COP21, the 
French Government announced the funding of the first 
phase of the MICROCARB project for measuring CO2 from 
space. Secretaries of States Ms. Zypries and Mr. Mandon 
reaffirmed the French-German MERLIN cooperation for 
space-based methane measurement.

 Preparing the future

The following projects are under development:
•  the joint Israeli-French VENµS mission (multi-spectral 

imaging) to be launched in 2017;
•  the Chinese and French CFOSAT mission for ocean surface 

wind and wave monitoring, to be launched in 2018;
•  IASI-NG in partnership with EUMETSAT. It will be installed 

on board the METOP-SG to provide meteorologists with 
atmospheric humidity and temperature profiles, and 
researchers with high-value data on the composition of 
atmospheric chemistry and climate;

•  MERLIN, the Myriade Evolutions microsatellite carrying a 
lidar dedicated to atmospheric methane, completed its 
phase B in late 2015;

•  the joint NASA-CNES SWOT mission for the high-reso-
lution measurement of ocean and surface-water levels 
completed phase B. The future investment fund sup-
ports the mission and includes a downstream SWOT 
program to prepare future services and applications. In 
2016, CNES will make a formal decision for both projects 
to be launched in 2020.

•  MICROCARB enters phase B in 2016 and is to be launched 
in 2020.

Following the Scientific Prospective Seminar in La 
Rochelle, the scientific community set its priorities for 
the future: many phases 0 started and the three follow-
ing missions began phase A in 2015-2016: STRATEOLE 2, a 
balloon campaign project to study the tropical upper trop-

osphere/lower stratosphere interaction; a French-Indian 
satellite project to study exchanges in thermal-infrared 
between the Earth’s surface and atmosphere (including 
plant evapotranspiration); OCAPI, for geostationary ocean 
color measurement.

A debrief seminar on space activities in Earth Observation 
is planned with the scientific community in 2017.

It is worth mentioning that as part of ESA’s Earth Observa-
tion Envelope Program, the BIOMASS mission (measuring 
forest biomass), proposed by a French PI, was confirmed in 
early 2015 to become the seventh Earth Explorer mission 
(EE7) and entered phase B2. The FLEX mission for the 
measurement of plant fluorescence was selected as the 
eighth Earth Explorer mission (EE8). A Call for the ninth 
Earth Explorer mission (EE8) was issued in late 2015. At 
the end of 2016, ESA’s Ministerial Council will decide on 
the fifth phase of the Earth Observation Envelope Program 
and the future developments of the Earth Watch Program 
on climate change.

 Next launches

The launch of the SENTINEL satellites continues with S5P 
in October, 2016, and S2B in early 2017.

 Balloon campaigns

The 2014 STRATOSCIENCE campaign in Timmins (Canada) 
included seven successful flights:
•  the BANA gondola, for new resin balloon tests and the 

validation of Canadian payloads;
• the EUSO astrophysics experiment;
•  EDS, an experiment on the Greenhouse Effect, probation-

ary flight for instruments to be used in the long term;
•  MIPAS/TELIS, for the measurement of gaseous compo-

nents in the stratosphere and upper troposphere;
•  SALOMON, for stratospheric gas concentration and the 

intercomparison of stratospheric water vapor measuring 
instruments;

•  CARMEN, with PILOT pointing modules and Canadian 
atmospheric chemistry payloads. 

The STRATOSCIENCE 2015 campaign in Timmins included 
six successful flights:
•  GOLD, for the validation of CNES’s heavy load parachute 

and a Canadian 360 demonstrator camera payload;
•  CLIMATE, dedicated to the study of the atmospheric 

chemistry and dynamics;
• H20 for the study of water vapor in different air masses;
•  CARMEN, which carried the Canadian payload for gas and 

aerosol measurement;
• BIT, a heavy Canadian scientific gondola;
• the PILOT astrophysics experiment.
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