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Structure of the document
1. Looking back

• Review of the Conclusions and recommendations of the 2nd European 
balloon workshop held in 2008

• Review of the CNES Conclusions presented after a workshop assessment
2. Recent evolutions of the scientific framework

• Scientific orientations
• Satellite missions for UTLS research
• Aircraft platforms and missions

3. Recent European balloon campaigns
• StraPolÉté campaign Arctic Summer 2009
• Arctic Spring 2010 Campaign
• Concordiasi long-duration balloon campaign (Aug. – Nov. 2010)
• Kiruna 2011 campaign (Feb.- April 2011)

4. Synthesis of scientific and technical ideas of the European 
Science Community for the coming   5-10 years

5. Conclusions and guidelines towards a Road Map 

Annexes
• Annex-1: Synthesis Tables 2.1- 2.6
• Annex-2: Short versions of the LoIs and subsequently received project ideas 
• Annex-3: CNES conclusions of the Pau 2008 balloon workshop (issued in 2009)



Outline of the presentation

• Introductory remarks
• Evolution since the Pau Workshop from the 

Scientist's point of view
• Synthesis of the scientific and technical ideas for 

the coming 5-10 years
• Guidelines for a road map
• Concluding remarks



Introductory remarks

• The mandate: The report is a working document 
representing the view of the contributing scientists only, 
thought as an input for developing a road map

• No iteration was done yet with CNES (apart from a brief 
review of the operational feasibilities)

• We appreciate very much the new spirit and momentum 
at the balloon division since the new management is in 
place, as well as the big will of CNES and their efforts 
for responding to the needs of the sometimes inpatient 
scientists.

• We have been also impressed by the high capacity of 
the operational balloon team during the recent balloon 
campaigns in spite of frequently very difficult 
meteorological conditions. 



Recent evolutions of 
the scientific framework (1/3)

Scientific orientations
• Scientific challenges as described in the Pau workshop 

document have not changed much 
• Increasing demand for integrated projects involving 

modelers and other observation platforms
• Climate-chemistry coupling issues
• Response of atmospheric transport on to a changing climate



Recent evolutions of 
the scientific framework (2/3)

Satellite missions for UTLS research and the role 
of balloons

• Gaps in satellite missions dedicated to UT and stratosphere 
research after ~2013 very likely (Envisat secured until 
2013)

• Long-term validation still needed for currently operating 
mission

• Balloons may get an increasing role in bridging gaps 
between satellite missions, being then the only tools to 
provide detailed view of stratospheric composition in a 
changing climate. 

• Regular measurements of key parameters will also be 
necessary to link data bases from existing and future 
satellite missions.



Recent evolutions of 
the scientific framework (3/3)

Aircraft platforms and missions

• Geophysica (up ~ 20 km, short range, unpressurized)
• HALO (up to ~ 15 km, long range)
• Global Hawk (up to 19-23 km)

unmanned aircraft meanwhile getting a more and more 
operational platform for scientific purposes. Large payload 
capacity, range up to ~ 20.000 km, up to 30hrs endurance, 
high data rate up/down link (SATCOM)

• Recent aircraft missions are described briefly in the written 
document



Recent European balloon campaigns

• StraPolÉté campaign Arctic Summer 2009
• Arctic Spring Campaign: April+May 2010 

Concordiasi long-duration balloon campaign 
(Aug. – Nov. 2010)

• Kiruna 2011 campaign (Feb.- April 2011)

Very successful campaigns at often extremely 
demanding conditions in spite of the fact that 
CNES has been in the ‘transition’ phase



Synthesis of the scientific and technical 
ideas for the coming 5-10 years

Basis of information
• Letters of Intent presented at Orleans workshop
• Late letters of intent received after the deadline of the Call

Approach:
• Standardized short profiles of all received project ideas 

(each one page) following the questions (cf. Francois Dulac)
– Who? (teams involved) 
– What?  (objectives/scientific questions)
– Why? (context/justification)
– How? (balloon and flight type/instrumentation)
– Where and when?

• Compilation of most relevant information in 6 Tables 
(Tables 2.1 – 2.6)

• Cross reference of projects vs. technological/scientific 
themes (Table 3)

• Compilation of operational requests (Table 4)



ArcticChange 
 
Who? (teams involved) 

N. Huret and teams associated with STRAPOLETE and ENRICHED stratospheric Projects, and 
Chantier Arctic in France. 

What? (objectives/scientific questions) 

 Climate change and its impact on stratosphere chemical content and circulation 
 Ozone recovery 
 Potential change in Brewer-Dobson circulation  
 Impact of long range transport of air pollution plume from China 
 Impact of boreal forest fires on upper troposphere low stratosphere 
 Comprehensive investigation of halogen chemistry in the entire atmosphere of the Arctic from 

ice sheet to stratosphere 

Why? (context/justification) 

The radiative budget evolution of the stratosphere (layer above 10 km) is not properly taken into
account in the recent projections of climate change from IPCC (2007). This issue has been addressed
in the paper of Baldwin et al. (Nature, 2007) entitled “How will the stratosphere affect climate
change?” The radiative budget of the stratosphere is controlled by ozone, greenhouse gases and
aerosol abundance and depends on the latitude and season. For example its changes have already
modified the wind distribution and then the surface temperature in the Antarctic region but “the
mechanisms by which stratospheric circulation changes are communicated to the surface are not well
understood” (Forster et al., JGR, 2005). It is well known that in the polar regions halogen chemistry
can play an important role in the stratosphere (e.g. formation of the ozone hole) as well as in the
boundary layer (ozone depletion events). Further evidence is mounting that halogen radicals are more
abundant throughout the atmosphere than previously believed. Therefore, a comprehensive
investigation of halogen chemistry in the entire atmosphere of the Arctic seems necessary. Such
investigations should include the observation of halogen compounds in the different layers of the
atmosphere, the investigation of major formation and destruction processes for the different halogen
species, their impact on the oxidation of other trace gases, and the interaction at the interfaces of the
different atmospheric layers.  

 
How? (balloon and flight type/instrumentation) 

BSO short flight with tracers and reactive chemical measurements ( payloads involved for example in
STRAPOLETE and ENRICHED or new instrumentation). 

BSO long duration flights for trans-Canadian flight with tracers and reactive chemical measurements
and movie camera at nadir. These long duration flights have to be combined with ground
measurements of Ice sheet evolution during Springtime. 

Dedicated process studies to investigate the formation of halogen species in the atmosphere and their
precursors due to chemical and biological processes will also be needed combining ground
measurements, air-borne studies using research aircraft and balloons. 

Where and when? 
From Esrange SSC base, Starting: as soon as possible. 

Seasons: winter, spring and summer 

Frequency: every two years, with a minimum of two seasons  investigated during  each campaign. 

ClimMon (Long-term monitoring of climate relevant parameters) 
Who? (teams involved) 

Participants from Univ. Frankfurt: Engel, A., Bönisch, H.. 
Participants from FZJ : Stroh,F.  
Participants from Unv. Reims/INSU:  Durry, G. Amarouche, N.  
Participants from KIT: Oelhaf, H.  
 

What? (objectives/scientific questions) 

Long Term change in the chemistry and dynamics of the stratosphere can be diagnosed from the observation of 
long lived trace gases and of reactive/radical species: 
 the overall atmospheric transport time to the stratosphere (mean age) can be determined from very long

lived tracers like SF6 and CO2. Long-term observations of these tracers allow to diagnose changes in the
overall transport which are suggested by many climate models.   

 The halogen loading due to chlorine and bromine species continues to be high. It will be important to
monitor the evolution of the decrease of stratospheric halogen loading by measurement of a wide suite of
halogen source gases and reactive halogen species like ClO, BrO and ClONO2.  

 Stratospheric vertical distributions and tracer-tracer correlations can be used to derive stratospheric
lifetimes and ozone depletion potentials. It will be important to continue such observations to include new
species, e.g. replacement compounds for CFCs. These gases partially also have ozone depletion potentials
(e.g. HCFCs) and all of them have significant to very high greenhouse warming potentials (e.g.
Hydrofluorocarbons HFC). The measurement of the stratospheric distribution is needed to derive lifetimes,
greenhouse warming potentials (GWP) and ozone depletion potentials (ODP). 

 As the halogen loading is expected to continue to decline, N2O is expected to become the most important
ozone depleting chemical during this century. It will thus be important to monitor the long term evolution
of N2O and the reactive Nitrogen compounds (NOy) produced from this.  

 

Why? (context/justification) 

As explained above only stratospheric observations can provide the information necessary to derive GWP and
ODP values for atmospheric species. New species continue to be found in the atmosphere, partly due to them
now being used as replacements for substances which are restricted under the Montreal Protocol, partly due to
improving analytical capabilities. Satellites can only observe some of these species, due to the very low mixing
ratios. Even for those species which can be measured from satellites a good validation is necessary in order to
ensure reliability of the data. A close collaboration with the satellite community is planned.   

As climate change continues to be the most important environmental problem on a global scale, it will be
necessary to closely investigate the effects of  non-CO2 greenhouse gases, which together contribute about the
same amount to radiative forcing as CO2.  

This information will be vital for assessing climate change and ozone depletion and will be incorporated into
international high-level assessments like the WMO reports on ozone change and the IPCC reports on climate
change.  

How? (balloon and flight type/instrumentation) 

For the studies mentioned above a combination of a small tracer payload, which could be launched easily and on
a yearly basis and of two heavier highly instrumented payloads is suggested:   

 Cryogenic mini-sampler CLAIRE by University of Frankfurt to collect whole air samplers regularly (Type
1: annual basis), possibly in combination with the light weight pico-SDLA instruments for CH4, water
vapour and CO2. This payload would be rather light weight (120 kg) and could be launched easily. It should
be launched from mid-latitides and a ceiling altitude of 32 km is desired.   

 The more complex payloads (Type 2) TWIN and MIPAS could be launched every 2-3 years in order to
continue the long term data sets of many trace gases, incl. more reactive compounds like NOy, ClOx and
BrOx species. The measurements of the Type 2 payloads would include all parameters measured on Type 1
but would extend the data significantly.  
 

Where and when? 

The regular flights are most interesting in mid latitudes during the fall period when atmospheric varialbility is 
lowest. This will allow best conditions for long term trend estimations and for satellite validation.



Brief description of late LoIs

• ArcticChange (Huret et al.)
• SurfZone (Huret et al.)
• CliMon (Engel et al.)
• GLORIA-B (Oelhaf et al.)



Climate Change in Arctic region 
N. Huret

• BSO short flights with tracers and reactive chemical measurements
• Trans‐Canadian

 
flights with tracers, reactive chemical measurements and movie camera 

 at nadir
• To be combined with ground measurements of Ice sheet evolution during Springtime.

• Studies will be dedicated to investigate the formation of halogen species in the entire 

 atmosphere (ground to stratosphere) by combination of ground measurements, air‐

 borne and balloon borne measurements.

• Season : winter spring and summer
From Esrange base
Starting: as soon as possible

• Frequency: every two years, with a minimum of two seasons  investigated during  each 

 campaign.

• Launch

 

base : Kiruna

• ~90  instrument flights

 

from

 

80s

• To continue the data base during

 

winter

• To investigate

 

spring

 

and summer

 

season



SURFZONE 
Huret. N.

Investigations on fast transport from tropics to polar region in

 
the North Hemisphere 

in the context of Climate Change

• Springtime close to Julian day 100
• QBO Easterly
• Region : North of Himalayas where wave breaking occurs
• Payloads : BSO short flights : tracers measurements

New payload «

 
SURFZONE

 
»

 
dedicated to temperature and wind measurements 

at high levels (above 24 km) using several drop sounds / wind lidar on board. 
Useful also for controlling balloons during flights on other BSO

 
payloads 

( DEDALE CNES Working group)

• Climatology  based on ECMWF analysis : 
• 2 cases of FriAC’s

 
during [1960‐2000]

• 4 Cases of FraAC’s
 

during the last decade [2001‐2011]

Referencies

 

: Manney

 

et aL

 
(2006), Lahoz

 

et al. (2008), Allen 

 
et al. (2011), Thiéblemont

 

et al. 

 
(20011)

Courtesy

 
: R. Thiéblemont



ClimMon (A. Engel) 
Fred Stroh, Hermann Oelhaf and Georges Durry

• Monitoring of important climate and 
chemistry change indicators of the 
stratosphere (halogen source gases, 
transport tracers, reactive halogen and 
nitrogen species) by French and German 
groups. 

• Use of well established high quality 
balloon instruments/payloads (TWIN, 
MIPAS and mini-sampler CLAIRE, pico- 
SDLA) in co-operation with satellite 
instruments (validation of satellite 
instruments to be able to derive global 
pictures with single high quality 
validation points)

• Annual source gas measurement (CLAIRE 
and TWIN in turn) and bi-annual 
complete trace gas budget 
(TWIN/MIPAS) at northern mid-latitudes 
(35-55°N) in order to extend existing 
long term data sets.

• Assess lifetimes of new radiative and 
chemically important species (e.g. HFCs)

Slope = +0.24 

 
±0.22 years 



GLORIA-B 
H. Oelhaf (KIT), P. Preusse (FZJ, F. Friedl-Vallon (KIT)

• High spatial-resolution limb Imaging IR FTS 
(next generation MIPAS)

• Study of  a large diversity of meso-scale 
processes in the UT and stratosphere (gravity 
waves, TTL processes, filamentation, PSCs 
related physics and chemistry,               
tropopause folds and                              
cross-barrier transports, …)

• Proof of concept for satellite                       
project.

• Balloon and flight type
– pointed BSO with existing                

MIPAS-B gondola (+TELIS) from         
arctic, mid-lat, and Tropics                  
(2014-2016)

– long-duration flights (circumpolar, circum- 
equatorial) with dedicated gondola tailored 
to GLORIA and long duration (2015-2020)



Condensed overview of LoIs (Tables 2.1 – 2.6)

Table 2.1 Synthesis of received Letters of Intent and of further ideas (1/6) 
TITLE 
(acronym/ 
short title) 

Lead 
Institute  

(PI) 

 

Partner 
institutes 
(country) 

Objectives Context Geogr. Area and 
season 

Balloon type, 
gondolas, 
instruments 

When 

Strateole 
Phase-2 

(Strateole-2) 

LMD  

(A. 
Hertzog) 

LATMOS, 
GSMA, 
ENEA/ACS+
CNR/ISAC 
(I), 
Universities 
of Hawaii, 
Purdue and 
Wyoming 
(USA), U. 
of Adelaide 
(Australia) 

Dynamics of the equat. 
Lower Stratosphere 
(equatorially trapped 
planetary waves, 
generation of gravity 
waves by deep 
convection), 
transport/dehydration 
in the TTL (convective 
penetration vs. 
radiative ascent, waves 
and subvisible cirrus) 

 

QBO as a 
climatic feature 
and the role of 
waves and H2O. 
Existing 
instruments + 
p-SDLA and 
SAWfPHY. 

Equatorial site 
(+/- 5° around 
equator) 

Flotilla of (20) 
long-duration 
super pressure 
balloons.(goal: 
40-85 hPa) 

2014 ff  

(ASAP) 

Measurement 
of Aerosol 
Extinction in 
the 
Stratosphere 
and 
Troposphere 
Retrieved by 
Occultation in 
the UV-VIS-
NIR spectral 
region 

MAESTRO_B 

 

CSA/Cana
da (S. 
Mello) 

Environ-
ment 
Canada, 
Univ. of 
Toronto 
(CA) 

Studies regarding 
ozone-climate link via 
measurements of 
Ozone and related 
species (e.g. BrO) 
along with H2O and 
aerosol measurements. 
Validation and 
synergetic 
measurements with 
space-borne SCISAT. 

Collaboration 
between 
Canadian Space 
Agency (CSA) 
and CNES in 
many aspects of 
stratospheric 
ballooning. 
Additional 
gondolas/instru
ments might be 
used later on 
also on mid-
latitudes (CSA 
leadership) 

Arctic regions, 
spring-time 

 

 

 

 

Mid-latitudes, 
summer-fall 

BSO Pilot project 
targeting 
Kiruna 2011 

 

 

 

2014ff  

 



Projects vs. Research topics (Table 3)
 Primary (xx) and secondary (x) categories/scientific areas 

 

 

 

 

Project 

Life 
Sciences 

Aerosols Collabo-
ration 
between 
agencies 

Technology 
/Proof of 
concept 

Satellite 
validation/ 
synergetic 
observations 
from balloons 
and satellites 

High energy 
phenomena, 
transient 
luminous 
effects and 
atm. 
electricity 

Chemistry 
and 
Dynamics 
of  the 
Arctic 
stratosphe
re 
(Process 
studies) 

Tropical 
UTLS 
and TTL 
(Process 
studies) 

Climate 
monitoring, 
response of 
QBO, 
general 
circulation, 
and waves 
on climate 
change 

Strateole-2    x x   x xx 

MAESTRO_B   xx x xx  xx   

ELHYSA-A    xx    x x 

BBML    xx      

LaserMPCell    xx   x   

StratAer  xx  x     x 

COBRAT    xx xx xx    

ElecProp    x xx xx    

HALESIS    xx x x    

ClimMon     x   x xx 

GLORIA-B    xx x  xx xx x 

TropCon        xx x 

BBTropics  x   x   xx  

ArcticChange  x  x x  xx  x 

SurfZone    xx x    xx 

NAPOLEON xx         



Compilation of operational requests (Table 4)

 Requested launch area Requested balloon type Target mission time 

 

 

 

Project 

Arctic Mid-lat Tropics and 
Equatorial 

Short duration 
BSO (<1-2 
days) 

Medium-
duration 
BSO (days 
to weeks) 

Long duration 
MIR or 
pressurized 
balloons 

(weeks to 
months) 

2013-2014 2015ff 

Strateole-2   x   x x x 

MAESTRO_B x x  x   x x 

ELHYSA-A    x   (x) x 

BBML x x x x   (x) x 

LaserMPCell x x x x   (x) x 

StratAer x x x x     

COBRAT   x x x  (x) x 

ElecProp x x x x x  x x 

HALESIS   x x    x 

ClimMon  x  x   x x 

GLORIA-B x (x) x x x  (x) x 

TropCon   x x (small balloons)  x x x 

BBTropics   x x   x x 

ArcticChange x   x x  x x 

SurfZone  X (Himalaya 
region) 

 x x   x 
(2016ff) 

NAPOLEON   Argentina + 
South Atlantic 

x   x  



Summary of the synthesis of the scientific 
and technical requirements (1/2)

• 15 ideas for atmospheric sciences (upper 
troposphere and stratosphere) and one idea for 
life sciences have been submitted. 

• Most of them represent integrated approaches 
including several partners/instruments.

• The scientific subtopics are related to 
– aerosols, 
– high energy phenomena, 
– Arctic chemistry and dynamics, 
– process studies in the Tropics,
– climate monitoring and climate change issues 

including QBO, general circulation, response of 
dynamics on to global warming etc.



• Many of the projects have a multi-task 
approach, aiming at contributing to different 
related science questions, illustrating the closely 
interlinked nature of atmosphere sciences’ 
disciplines. 

• Most projects include new technology (new or 
improved instrumentation and their proof of 
concept) 

• Most projects intend to contribute to satellite 
validation and synergetic studies (utilizing 
balloon measurements, satellite (and other) 
data, and models).

Summary of the Synthesis of the scientific 
and technical requirements (2/2)



Operational requirements as derived 
from the synthesis of scientific ideas 

(1/3)

• a large diversity of balloon technologies is asked 
for

• launching sites suitable for all major geophysical 
conditions are requested, i.e.
– Arctic site (7 proposals)
– Mid-latitude site (6-7 proposals)
– Tropical/equatorial site (10 proposals)
– Tibetan plateau (1)
– Southern Atlantic (1)

• open stratospheric balloons (BSOs) form still the 
backbone of the programme 



Operational requirements as derived 
from the synthesis of scientific ideas 

(2/3)

• strong and increasing request to use medium to 
long-duration balloons
– medium-duration BSOs (> 50 kg payload class) 

(days to weeks): 5 proposals
– truly long-duration missions based on pressurized 

balloons or the MIR technique: 2 proposals (weeks 
to months)

• time horizon of the projects:
– as soon as possible (2013 - 2014 time frame):       

>8 projects 
– long-term vision beyond 2015: almost all projects



Operational requirements as derived 
from the synthesis of scientific ideas 

(3/3)

• clear need to have facilities allowing regular 
campaigns to test and improve new instrument 
concepts
– easy-access site with good infrastructure 

• these facilities could also be used for the 
requested regular ‘monitoring’ (mainly at mid- 
latitudes).



Critical elements for setting up a 
European balloon programme

• Strong scientific rationale
• Reason to use balloons 
• Joint use for science and satellite validation, balloon’s 

gap bridging potential
• Access to suitable launch sites
• Efficient launch and flight operations;  short field 

deployment times
• Improved balloon technology to expand the range of 

scientific opportunities
• Continued instrument development to use the latest 

technologies 
• Cost and the European dimension:  funding, planning 

and operations



Reason to use balloons

• balloons are currently the only platform available for 
measuring above 20km;

• balloons are able to cover the vertical domain all the way 
from the free troposphere to the upper stratosphere;  

• no platform can currently fly as long as MIR or super- 
pressure balloons; 

• balloons are indispensable for satellite validation and are 
very useful for bridging gaps in satellite missions; 

• balloons provide a quieter and less disturbed environment 
for complex instrumentation than aircraft do (vibrations, 
inlet problems, etc.);

• new instrument technologies can be implemented on balloon 
gondolas much quicker than on satellite platforms, and

• new scientific issues can be addressed from balloons 
platforms much quicker than from satellites



Access to suitable launch sites (BSO)
• Request was already stressed at Pau
• Presented synthesis confirms strong request for equatorial, 

mid-lat. and arctic sites
• Currently (for ~ 3 years), Esrange is the only operational 

launch site, a fact that restricts painfully the number of 
scientific issues that can be tackled 

• Promising evolution towards mid-latitude site(s) in Canada 
in cooperation with CSA (2014 onwards). Suitable site needs 
still to be selected based on scientific requests and 
assessment of facilities and meteorological statistics/ 
/simulations. Close coordination with scientists requested.

• Teresina site which has proven to be very suitable Equatorial 
site has been lost and no proven alternative is available yet. 
Scientists would be very pleased to see an assessment of 
what type of balloons and gondolas could be flown and 
recovered from Kourou under which meteorological 
conditions (season etc.). So far, we cannot judge if, from a 
scientific point of view, this could be an alternative to 
Teresina. 



Efficient launch and flight operations;  
short field deployment times

•In recent campaigns in Kiruna and Antarctica 
CNES has demonstrated their high capacity in 
terms of efficient launch and flight operations in 
view of very demanding requests by the scientists 
and difficult meteorological conditions. 
•There seems to be room for improvement 
concerning the implementation and handling of the 
safety regulations.



Improved balloon technologies

• To expand the range of scientific opportunities; has been 
discussed in various aspects since many years (at least 
2005)

• Strong needs towards medium to long duration balloons 
from various sites (including payload class >50 kg)

• Very challenging in terms of various aspects to be covered 
as 
– CNES infrastructure for performing and controlling such flights
– power supply and storage management systems 
– automatic attitude control systems tailored to power needs and 

"scientific profiles", 
– ….

• Suggest dedicated meeting between CNES and scientific 
community for working on the same level of information  



Improved planning and funding

• Re-enforcement of the cooperation between CNES and 
CNRS/INSU 

• Scientific and Technical Balloon Committee (CSTB) 
• Regular Calls for proposals and prospective ideas and 

related reviews 
• Opening of the Calls to non-French scientists and offering 

flights within joint projects and campaigns also to non- 
French balloon users

• Visibility of the CSTB and information flow to scientists 
should be improved 



Major recommendations and guidelines 
to develop a strategy (1/3) 

General:
We consider close communication between CNES, the 
CSTB, the EBAWG and the scientific community as well as 
transparent decision processes as very important elements 
towards a future road map.

• The balloon division and the CSTB are encouraged to 
further improve the information of the scientists about the 
progress reached

• One-day balloon workshops in connection to the bi-annual 
ESA-PAC conferences should become a standard approach

• In between, yearly or semi-yearly newsletters or status 
reports about the progress made are very much desired. 
During the transition period and as long as major launch 
sites are not available yet, even yearly meetings could be 
useful.  



Major recommendations and guidelines 
to develop a strategy (2/3) 

Short-term (2012-2015):

• To become operational as soon as possible with the new 
fail-safe systems such as NOSYCA

• To search for and make available an easy-access and safe 
launching site at mid-latitudes. 

• To search for and provide operational, easy-access, and 
safe launching sites close to the Equator, suitable to the 
scientific requests. To assess the feasibility of the more 
‘exotic’ launch sites/projects.

• To decide on which types of balloons and associated 
technologies should be in the focus for continuous 
development in the coming 5-15 years.

• To provide the scientists with a reliable and detailed 
roadmap on CNES’ capacity to offer long-duration balloon 
technologies



Major recommendations and guidelines 
to develop a strategy (3/3) 

Long-term (2015 -2020): 

Long-term perspectives depend on several results of the 
activities indicated in the short-term period and thus are 
still rather uncertain. 

In view of the upcoming gaps in satellite missions and the 
great interests of the scientific community in long-duration 
balloon missions, including the payload class > 50 kg, the 
focus should be clearly on making this happen. A step-wise 
approach could be followed, such as:

• To realize the capability of trans-Atlantic flights in summer
• To realize the capability of circumpolar flights from high 

and mid-latitudes
• To realize the capability of circum-equatorial flights



Some concluding remarks

• Communication between science and CNES has 
significantly improved since the PAU workshop

• New ideas on mid-latitude launch sites sound 
very promising

• New spirit of togetherness established under new 
management

• We are much more optimistic now that a way will 
be found to make science demands and safety 
requirements compatible, allowing for high 
quality science with balloons over the coming 
decade(s). 
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