
USING BALLOONS TO IMPROVE OUR UNDERSTANDING 
OF THE EQUATORIAL STRATOSPHERE 

A French scientific mission with international partners



AN UNPRECEDENTED  
OBSERVATION MISSION 

Strateole-2 is an observation 
programme using stratospheric 
super-pressure balloons to study 

atmospheric dynamics in the intertropical 

zone. 

The project, initiated by France, is a concerted inter-
national effort, particularly with the United States. 
It will include three measurement campaigns to 
collect observations in situ, but also remotely, from 
the balloons. 

The balloons will carry several instruments capable of 
measuring a large number of variables such as wind 
intensity and direction, pressure, air temperature, 
concentration of water vapour, ozone and carbon 
dioxide, and also of detecting ice and suspended dust 
particles, as well as clouds at very high altitudes.

Better knowledge of the climate, 
improved weather forecasting

The aim of these observations is to better understand 
certain climatic phenomena that are characteristic 
of the lower equatorial stratosphere, in particular the 
periodic change in wind direction in the lower stratos-
phere, also known as quasi-biennial oscillation. 

The Strateole-2 mission will also be able to validate 
wind observations made by the European Space Agen-
cy’s AEOLUS satellite since August 2018. 

Strateole-2 is part of the World Meteorological Organi-
sation’s SPARC program, for the study of stratospheric 
processes and their role in determining the climate. 
Some observations will be transmitted in near-real time 
to weather forecasting centres around the world, to 
improve weather forecasts.

Stratospheric super-

pressure balloon

The programme uses stratosphe-

ric super-pressure balloons with 

a diameter of 11 to 13 metres and 

light payloads of around 22 kg. 

Filled with helium, these airtight 

balloons drift at an altitude of 

18 or 20 kilometres for 3 to 

4 months. They are carried by 

the wind and can travel up to 

80,000 kilometres.

Spherical pressurised 
balloon, Helium, 11 to 
13m in diameter, 
depending on the flight 
level targeted.

“Euros” gondola, 
13 kg: CNES/Flight 
monitoring and control 
of scientific instru-
ments: CNRS-LMD/
Control and Opera-
tions Centre: CNES

“Zephir” gondola, 
22kg: CNRS-LMD, 
LATMOS, INSU Tech-
nical Department
Different combina-
tions of 3 scientific 
instruments / Scien-
tific Mission Centre: 
CNRS-LMD
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The flight sequence: 
a controlled process

Although it is impossible to define a precise trajectory 
over a period of several months, the balloon release 
site has been chosen to enable the best coverage of 
the intertropical area and to optimise flight durations. 
The airport at Mahé in the Seychelles, in the Indian 
Ocean, was chosen as the site with the best operational 
conditions for these scientific flights. Once released, the 
balloons rise at a steady rate of 6 m/s and stabilize about 
an hour later at the 18 or 20 kilometre float altitude. Over 
a period of three or four months, they will circle the 
Earth twice and potentially fly over 96 countries while 
taking the pre-defined measurements. 

At the end of the mission, the control centre will separate 
the envelopes from the gondolas, which will be brought 
back to the ground by parachute to ensure the safety of 
populations and to protect the integrity of the equipment. 

Strateole-2 will take 
place between the 
autumn of 2019 and the 
spring of 2025 in three 
main stages:

Validation campaign of 6 
to 8 flights.  The balloons 
will be released from early 
November to mid-December 
2019. The balloons will be 
able to fly until April 2020.

First scientific campaign of 
20 to 25 flights. The balloons 
will be released from mid-
October to mid-December 
2021. The balloons will 
be capable of flying until 
April 2022.

Second scientific campaign 
of 20 to 25 flights.  
The balloons will be released 
from mid-October to mid-
December 2024.  
The balloons will be able 
to fly until April 2025.
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The flight paths of the Strateole-2 campaign will be of the same type 
as those of the Pre-Concordiasi campaign.

Releasing balloons 
from Mahé Island 
in the Seychelles.

©
 C

N
E

S 
/ 

P.
 C

oc
qu

er
ez

FREELY ACCESSIBLE DATA 

CNES will be monitoring the balloons and adjusting 
flight parameters from the Toulouse flight control 
centre. Scientific operations will be managed by 
the LMD (Laboratory of Dynamic Meteorology) 
and LATMOS (Laboratory of Atmospheres, 
Environments and Space Observations) from 
the mission control centre located in Palaiseau 
(France). The scientific data will be transmitted by 
the Iridium and Inmarsat communication systems. 
They will be made freely available to the 
international scientific community via Internet 
at the end of each measurement campaign. 

The flight campaign  
calendar



SAFETY, A PRIORITY AT ALL TIMES

The mission guarantees the sovereignty of the countries potentially 
flown over, which receive a prior request for overflight authorisa-
tion. Every effort is made to ensure the safety of people and airs-
pace. To this end, the CNES flight control centre monitors the flights 
continuously and remains in permanent contact with the balloons, 
which it controls via the Euros service module. Depending on the 
circumstances, operators may, for example, increase the balloon’s 
pressure level by releasing ballast, or reduce it by releasing helium. 
All safety rules are validated and their application monitored by an 
independent expert.

Compliance with air regulations

With regard to air safety, flights are conducted in accordance with 
the rules of the International Civil Aviation Organisation (ICAO). The 
release is made after authorisation by the air authorities and the 
balloons are equipped with transponders to enable the control 
towers to track them. At 18 and 20 kilometres, the balloons remain 
permanently above the civil aviation flight altitude of FL600.

CNES, internationally renowned 
for stratospheric balloons

Over the years, CNES has acquired considerable know-how for 
long-duration balloon flights. Several missions using stratosphe-
ric super pressure balloons have been successfully conducted: 
Strateole-Vorcore campaign over Antarctica (2005), AMMA from 
the Republic of Niger (2006), Pre-Concordiasi from the Seychelles 
(2010), Concordiasi in Antarctica (2010). Based on this experience, 
CNES has developed flight control systems for Strateole-2 that 
meet the highest standards of safety and reliability. 
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A French scientific mission with international partners

Laboratoire ATmosphères, Milieux, Observations Spatiales
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