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Dragon 2 Programme

• Science and application development
– Background, Objectives
– Project thematics
– Data available via Dragon 2 and test sites

• Results and reporting
– Symposia, Dragon website
– Brochures, Joint Scientific Publications ESA SP

• Dragon training and academic exchanges
– Advance training courses, Young scientists
– Academic exchanges

• Dragon 2 results



Dragon 2 Background

• Following success of Dragon 1 (2004 – 2008) ESA and 
MOST decided to continue and enlarge the programme 
(Dragon 2)

• A Dragon 2 Announcement of Opportunity  approved by 
ESA/PB-EO and NRSCC/MOST

• Dragon 2 programme covering period 2008-2012



Objectives
• Promote the exploitation of ESA, TPM and Chinese EO 

data 
– for science and application development

• Stimulate scientific exchange 
– by the formation of joint Sino-European teams

• Publish co-authored results 
– at the mid term (2010) & end of the programme (2012)

• Provide training to European and Chinese scientists
– for exploiting ESA, TPM and Chinese EO data in land, ocean and 

atmospheric applications



Thematics for Dragon 2 projects
25 joint project teams investigating land, ocean and atmospheric applications

Hazards (4)

CAL / VAL (2)

Atmosphere (2)

Land Res. & 
Environment (9)

Oceans & 
Coastal Zones 

(5)

Topographic 
Mapping (3)



EO Satellites and Instruments
(under Dragon 2 AO)

ESA & TPM EO data Chinese EO data

Optical constellation now in orbit

HJ-1-A HJ-1-B

Launched 2 Nov. 2009

CAL / VAL area over China desert area



Test Sites by Project



Test Sites by Project



EO Data Delivery – since KO
Chinese Data (Jan. 11)
Total of 1788 scenes

ESA and TPM HBR Data (June 2011)
Total of 10973 high bit rate scenes

NOTE: FY data delivered by internet 
are not tracked and therefore not 
counted
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• Science and application development
– Background, Objectives
– Project thematics
– Data available via Dragon 2 and test sites

• Results and reporting
– Symposia & Joint Scientific Publication ESA SP-684
– Brochures
– Dragon 2 website

• Dragon training and academic exchanges
– Advance training courses
– Young scientists & Academic exchanges

• Dragon 2 results

Dragon 2 Programme



2008 Kick-Off Symposium
Participation by 344 European and Chinese Scientists 

Formal start for Dragon 2 and EO data delivery

2009 Barcelona Symposium 
142 participants, ppts on-line at: http://dragon2.esa.int

Opening by ESA EO director
Prof. Volker Liebig

http://dragon2.esa.int/


2010 Mid Term Guilin Symposium
Participation by 252 European and Chinese Scientists

Opening by 
Vice Minister 
MOST Dr. Cao 
Jianlin
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Sessions are as programme



“Changes to the Presentations‘ Programme”
Presentation changes will be posted outside the session rooms

– Please check for changes and up-dates on a daily basis



Abstracts in English & Chinese
on the USB key

Programme in .pdf

CLICK

CLICK



ESA & TPM EO data support desk
Raeffale Rigoli is here from 20 to 22 June, please contact him 

to discuss data ordering issues for the following missions

Chinese EO data support desk
Gao Zhihai is here for the week, please contact her to 

discuss data ordering issues for the following missions

• Envisat
• ERS-1 & 2
• SMOS

• Cryosat
• PROBA

• Beijing-1
• CBERS
• FY-3

• HJ-1-A
• HJ-1-B



2009 & 2011 brochures
Programme, projects’ latest results and partners

In welcome 
package



Dragon 2 Web site
http://dragon2.esa.int/

Info. & reporting portal
• News & Events
• Projects, partners & study areas
• Symposia:

- programmes
- abstracts
- presentations

• ESA, TPM & Chinese EO missions
• Access to documentation

- EO data ordering
- 2009 & 2011 brochures

• Advanced training courses:
- registration & programmes
- lecturers & content

• Mid and final term proceedings

http://dragon2.esa.int/


• Science and application development
– Background, Objectives
– Project thematics
– Data available via Dragon 2 and test sites

• Results and reporting
– Symposia & Joint Scientific Publication ESA SP-684
– Brochures
– Dragon 2 website

• Dragon training and academic exchanges
– Advance training courses
– Young scientists & Academic exchanges

• Dragon 2 results

Dragon 2 Programme



Topics
• Current and future Sino, 

ESA & TPM EO missions, 
instruments and data

• Access to ESA, TPM and 
Chinese EO data

• Principles and advanced 
theory of optical, 
thermal and microwave 
remote sensing

• ESA EO data pre-
processing with BEAM, 
NEST, POLSARPRO

• Processing and products 
in land applications

Participants: 60 doctoral & post doc. students

Lecturers: 8 European and 2 Chinese EO scientistsTopics
• Current and future Sino, 

ESA & TPM EO missions, 
instruments and data

• Access to ESA, TPM and 
Chinese EO data

• Principles and advanced 
theory of optical, 
thermal and microwave 
remote sensing

• ESA EO data pre-
processing with BEAM, 
NEST, POLSARPRO

• Processing and products 
in land applications

Participants: 60 doctoral & post doc. students

Lecturers: 8 European and 2 Chinese EO scientists

4 Advanced Training Courses
2 Land, 1 atmosphere & ocean 2011



Young Scientists training
• ESA & NRSCC Programmes

– ESA side 21 young scientists gained post graduate 
qualifications or are doing post graduate research 

– NRSCC side 219 young scientists gained post graduate 
qualifications or did research, in which 42 gained Doctor 
Degree and 67 gained Master Degree

– All young scientists report at the annual Symposia
– Special poster session dedicated to presentation of their 

research
– Awards for best poster papers at the Guilin Symposium 

• International Research Fellows hosted at ESRIN
– From June to Dec. 2010 Assoc. Prof. Zhang Lu – multi- 

frequency PSInSAR and DInSAR, 3 Gorges Dam
– From July 2010 to Jan. 2011 – Prof. Jingsong Yang, 

validation of GLOBEWAVE SAR data



 Front cover of Nature Geosience

Summary & next steps
• Dragon 2 Programme

– After 3 years of activity 12000+  HBR scenes delivered, 
NRT LBR delivery via ftp

– Publication of results:
• Joint mid term proceedings (ESA SP-684)
• 2011 brochure (published June)
• Publications in leading scientific journals

– Also sessions at International Symposia, e.g. ISRSE- 
33 & -34, APSAR

– Training of 280 post graduate scientists in EO 
exploitation by advanced courses

• Next steps
– Hold the final results’ Symposium in Beijing in 2012
– Publish the final results proceedings as a joint 

publication in 2012





Dragon 3 Programme
• Following success of Dragon 2 programme, ESA and 

NRSCC propose new 4 year programme collaboration 
– Commencing June 2012, ending 2016

• ESA & NRSCC EO Programmes
– ESA and Chinese proposing new and continuity missions from 2012 on

• ESA e.g. Sentinels, existing & new Explorers
• Chinese side e.g. CO2 mission, Beijing-2, HJ-C SAR

• Opportunity to form new joint Sino – European teams for 
science and application development 

• A new Announcement of Opportunity will be made by 
ESA and NRSCC
– AO Open 1st October 2011
– AO Closed 1st December 2011



AO content / themes (1)
Continuity of  25 topics under Dragon 2 covering:

Land and Environment
• Forest Ecosystems  
• Urbanisation 
• Croplands in CO2 Budget
• Drought Monitoring 
• POLINSAR 
• Hydrology 
• Crop Monitoring 
• Water Resources 
• Sport Events Case Studies
• SMOS Cal/Val 

Atmosphere
• Air Quality Monitoring 
• Chemistry Climate Change 
• LIDAR Cal/Val

Ocean and coastal zones 
• Monitoring China Seas  
• DRAGONESS 
• Coastal Zones 
• River Deltas 
• Monitoring Water Quality

Hazards
• Coal Fires 
• Wetlands 
• Forest Fires 
• Sea Ice Detection (ASAR)

Topographic  Mapping & 
Measurement
• Topographic Measurement  
• Crustal Deformation 
• Monitoring Three Gorges 



AO content / themes (2)
Potential additional topics for AO

Theme Sub-Theme

Atmosphere

Atmospheric Constituents: Geophys. Retrieval
Clouds, Aerosols, Surface Parameters 
UV Radiation
Air Pollution(D2)

Trend Analysis(D2), Assimilation 
Chemistry Models(D2), Radiative transfer

CAL/VAL Calibration/Validation EO  data(D2)

Coastal zones 
monitoring

Bathymetry mapping(D2)

River discharge mapping(D2)

Coastal protection and change monitoring  
(algae blooms, erosion assessment, water 
pollution...)

Geodesy Geodesy

Geology 
Geological mapping 
Geodynamics 
Archaeology 

Hazards

Volcanoes monitoring
Earthquakes(D2)

Earth motion(D2) (Crust motion, Subsidence) 
Floods(D2)

Oil 
Fires(D2)

Landslides and Soil erosion(D2)

Damage assessment

Hydrology

Snow melt 
Soil moisture(D2)

Wetlands(D2)

Run-off 
Water cycle(D2)

Theme Sub-Theme

Ice Ice sheet mapping 
Ice-sheet dynamics and properties 

Land 
environment 

Environment (Urban SAR-climatology(D2), 
Global change...) 
Land surface temperature(D2)

Desertification 

Methods Algorithm development, Software 
development, Product development

Oceanography

Wind-wave(D2)

Primary production(D2) (Geochemistry, 
Fisheries, SST...) 
Ocean dynamics(D2) (Circulation, Sea 

currents, Sea-level, NRT...) 
Sea features(D2) (Ship detection, Air-sea 

features...) 

Renewable 
resources

Rice and Agriculture(D2)

Vegetation
Forestry(D2)

Land cover/use mapping(D2)

Sea-ice Sea-ice(D2)

Topographic 
mapping DEMs(D2)

Climate Climate & Climate Change

POLInSAR 
applications

Methods(D2)

Algorithms(D2)

Products(D2)

Validation(D2)

Proposed thematic and sub-thematic applications areas for science and application development under Dragon 3. 
(n.b. superscript D2 indicates application domain investigated under Dragon 2 (2008 to 2012)



Current & Future ESA-Chinese EO missions
Current ESA EO missions

Satellite Instruments

ENVISAT AATSR, SCIAMACHY, MWR, MERIS, ASAR, 
DORIS, GOMOS, LRR, MIPAS, RA-2

ERS-1 & 2 RA, ATSR, GOME, MWR, SAR, WS, PRARE

Proba CHRIS, HRC

ESA Explorer missions

SMOS MIRAS – Soil Moisture and Ocean Salinity mission

Cryosat-2 SIRAL – ice extent and thickness

GOCE The Gravity field and steady-state Ocean 
Circulation Explorer (GOCE)

ADM (2013) Atmospheric Dynamics Mission (ADM-Aeolus)

Swarm (2012) Earth’s magnetic field & dynamics

EarthCARE (2016) Clouds & aerosols

ESA future missions (from 2012 to 2020)

Sentinel-1 A/B (2013/2015) C-band wide swath interferometric SAR 

Sentinel-2 A/B (2013/2016) Multi spectral imaging land applications

Sentinel-3 A-B (2013/2017) Wide Swath ocean colour, vegetation, sea land 
surface temperature, altimetry

Sentinel-4 (2019) Geostationary atmospheric

Sentinel-5 Precursor (2014) Atmospheric composition monitoring

Current Chinese EO missions

Satellite Instruments
Beijing-1 Multi-Spectral Imager (MSI)

CBERS

CCD Camera (Note CBERS-01 and CBERS-02 archive 
only)
Infrared Multispectral Scanner (IRMSS) (CBERS-01 and 
CBERS-02)
Multispectral Camera (MUX) (Note CBERS-03 and 
CBERS-04 data policy TBC)
Wide Field Imager (WFI) (All CBERS satellites)

HY-1 A/B
Chinese Ocean Colour and Temperature Scanner 
(COCTS)
Coastal Zone Imager - CCD Camera (CZI)

FY-3
Earth Radiation Measurement (ERM)
Medium Resolution Spectra Imager (MERSI)
Microwave Humidity Sounder (MWHS)
Total Ozone Unit (TOU) 
Visible and Infrared Radiometer (VIRR)

HJ-1-A
Hyper-spectrum Imager

Wide field multi-spectrum camera

HJ-1-B Infrared scanner

HJ-1-C (2012) Synthetic aperture radar (Sband SAR launch 2012?)

China future missions (from 2012)

CO2 (2015) CO2 mission 

CBERS 2C (2012) New mission 

CFOSAT (2014) F/Cn cooperation (TBC)

HY2 (TBC) (TBC)

Beijing 2 (2013) Constellation of 3 satellites access TBD in 2013 

* Green – in preparation, Yellow –in preparation and  contribution to Dragon 3 to be confirmed



Young & Dragon Scientists
• Young Scientists

– continue support for MSc. Ph.D. and post doc. Level 
research on per project

• Annual reporting at Symposia
– Poster sessions

– Prizes at mid term and final results Symposium

• International research fellows at ESRIN
– 6 month fellowships  in land, ocean & atmosphere 
research



Advanced Training Courses
• Continuity of 6 day training courses in:

– Land

– Atmosphere

– Ocean

• New themes
– Cryosphere, Climate change

– Interaction between land / ocean / atmosphere



AO Schedule 

AO Approval & acceptance by ESA & MOST
ESA PBEO :  27 & 28 Sept. 2011 
MOST: Sept. 2011

Opening of the call for proposals 1 Oct. 2011
Deadline for submission of proposals 1 Dec. 2011
Proposal evaluations By 1st Jan. 2012
ESA/MOST-NRSCC review meeting 10 Jan. 2012

Revision of final list of proposals ready for 
approval by ESA & MOST 17 Jan. 2012

Notification of evaluation to PIs
Following ESA PBEO Feb. 2012
Target date 1st Mar. 2012
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