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Dragon Programme overview

� Dragon is a cooperation between ESA and the Ministry of Science 

and Technology (MOST) of the P.R. China. 

� Dragon I Programme 2004-2008, (15 projects)

� Dragon II Progamme 2008-2012, (25 projects)

� Dragon III Programme 2012-2016, (50 projects)

� - Exploitation of ESA, TPM and Chinese EO data for geo-science and 

applications development in land, ocean and atmospheric applications 

� - Joint Sino-European teams to investigate 50 thematic projects



Dragon Programme overview

� ESA

� Yves-Louis Desnos

Head of R&D Section and Senior Advisor 

Science and Applications and New 

Technologies Department 

Directorate of EO Programmes 

ESA/ESRIN 

� China

� Li Zengyuan

Member of experts commission of National Remote 

Sensing 

Deputy Director of Institute of Forest Resources 

Information Techniques 

The Chinese Academy of Forestry 



Dragon Programme elements

� Programme components

� 50 research projects

� 169 institutions  from Europe and China

� Dragon advanced training courses

� Dragon young scientists (PhD/MSc/Posdotcs)

� Dragon visiting scientists



Dragon III Programme

� 50 projects

(circled ones most relevant to IGWCO)

� Dragon annual symposia 

� Dragon proceedings
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Dragon 2: 4 Advanced Training Courses
2 Land, 1 Atmosphere & 1 Ocean course
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• Teach future PIs basic and advanced 

principles in optical, thermal, passive and 
active microwave for ocean surface 
measurements

• Demonstrate processing algorithms & 

data products for ocean applications

• Demonstrate the use of toolboxes for the 

scientific exploitation of ESA EO data

• Demonstrate ocean applications
- SSH and Sea Level Anomalies

- Wind and waves from RA & SAR

- Chlorophyll & SPM from MERIS

- Ocean salinity from SMOS

- Ship detection and oil pollution from SAR

- SST from AATSR

Ex: Ocean training - Objectives of the Training Course

Current ESA 

missions

Future ESA 

missions         

(from 2014)

ENVISAT

SMOS

CBERS

BEIJING-1

HJ-1 A/B

HJ-1 C

Sentinel-1

Sentinel-2

CryoSat-2

Sentinel-3Sentinel-3

GOCE
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MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY SATURDAY

24 OCT. 2011 25 OCT. 2011 26 OCT. 2011 27 OCT. 2011 28 OCT. 2011 29 OCT. 2011

Opening & 

lectures
RA MERIS ASAR (A)ATSR

Lectures AM 

& Closing

Photo-call

 & coffee break
coffee break coffee break coffee break coffee break coffee break

Course Close

coffee break coffee break coffee break coffee break coffee break

lunch break

(A)ATSR 

Lectures

SARtool Prac. 2

ASAR data

Bilko Prac. 2

(A)ATSR data

Social Event

ASAR LecturesRA Lecture

BRAT Prac. 2

RA & Cryosat-2 

data

Poster Session

MERIS Lectures

BEAM Prac. 1

MERIS data

lunch break

MERIS Lectures

BEAM Prac. 2

MERIS & SMOS 

data

RA Lecture

Opening session

ESA and Chinese 

EO missions for 

ocean RS 

Dragon 2 projects 

in Ocean research

Ocean research 

using ESA & 

Explorers data

AM

Registration

lunch break

Welcome Social 

Event

PM

Access to ESA & 

TPM EO data

Access to 

Chinese EO data

Models, EO & 

other data 

assimilation

lunch break

BRAT Prac. 1

RA data

lunch break

ASAR Lectures

SARtool Prac. 1

ASAR data

lunch break

EO data & 

climate change

(A)ATSR 

Lectures

Bilko Prac. 1

(A)ATSR data
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Software

MERIS & SMOSMERIS & SMOS

AATSRAATSR

RARA

SARToolSARTool SARSAR

UNESCO-

Bilko

LAGALAGA
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1. Contains

• Lectures presentations

• Practical sessions 

instructions

• Freeware

• Datasets

• Key ESA documents 

2. Please take away and further 

study following the course

3. DVD distributed at the closing 

ceremony

2 Course DVDs



Dragon Programme elements – web sites

� http://earth.eo.esa.int/dragon/

� http://dragon2.esa.int/ 

� https://dragon3.esa.int/web/dragon-3/home 

� ITC, University of Twente – Coordinator for Dragon Advanced Training Courses Since 

2005.



- 10th anniversary of the Dragon cooperation 
programme, 16 – 29 May 2014, Chengdu

- 2014 Dragon Advanced Training in Water Resources 
Programme, 13-18 Oct, 2014, Jiangxi Normal 
University, Nanchang



Teaching team (2)
Proposal for lecturers with the relevant experience

n.b. all lecturers still to be invited

DAYS 1 & 2: Water cycle

Topic Type Lecturer(s) / Tutor(s)

Components Lecture (0.5 days) TBD Chinese lecturer

Measurement

Practical (0.5 days)

EO data: ASAR & Sentinel-1 SAR

Toolbox: NEST

TBD European lecturer

Monitoring

Practical (0.5 days)

EO data: SM SMOS & ASCAT 

Toolbox: BEAM with SMOS Box

European lecturer

Climate changes / modeling Lecture (0.5 days) TBD Chinese lecturer

DAY 3: East Asia Monsoon & Third Pole Environment

Topic Type Lecturer(s) / Tutor(s)

East Asia Monsoon Lecture + Practical (0.5 days) TBD Chinese lecturer

Third Pole Environment

Lecture  + Practical: (0.5 days)

EO data: SAR / SMOS / ASCAT

Toolbox: TBD

Profs. Ma Yaoming (IPT, CAS ) & Bob 
Su (Uni. of Twente)

2014 Dragon Water Resources Programme
n.b. all lecturers still to be invited



Teaching team (3)
Proposal for lecturers with the relevant experience

n.b. all lecturers still to be invited

DAY 4: Wetlands & Floods (Poyang Lake Case Example); Rivers & Lakes

Topic Type Lecturer(s) / Tutor(s)

Wetlands & Floods (Poyang 

Lake Case Example)

Lecture & Practical (0.5 days)

EO data: Optical & SAR

Toolbox: ERDAS Imagine

Prof. Huang Shifeng (IWHR) & 
Dr. Herve Yesou (SERTIT)

Rivers and Lakes 

Lecture & Practical (0.5 days)

EO data: RA 

Toolbox: BRAT or TBD

Dr. Sylvianne Daillet–Rochette 
(LEGOS/CNES)

DAY 5: Inland Water Quality & Hydrology; Drought Monitoring & Assessment

Topic Type Lecturer(s) / Tutor(s)

Inland Water Quality & 

Hydrology

Lecture & Practical (0.5 days)

EO data: MERIS & OLCI 

Toolbox: BEAM & Plug-in TBD

Chinese lecturer NIGLAS (TBD)

Drought Monitoring & 

Assessment

Lecture & Practical (0.5 days)

EO data: AATSR & SLSTR

Toolboxes: BEAM & ILWIS

Prof. Bob Su & Lichun Wang & (Uni. of 
Twente)

2014 Dragon Water Resources Programme
n.b. all lecturers still to be invited



DAY 6: Climate Change Initiative & Essential Climate Variables (0.5 days)

Topic Type Lecturer(s) / Tutor(s)

Climate Change Initiative Lecture  (0.25 days) TBD Chinese lecturer

Essential Climate Variables Lecture (0.25 days) Yves-Louis Desnos (ESA)

Teaching team (3)
Proposal for lecturers with the relevant experience

n.b. all lecturers still to be invited

2014 Dragon Water Resources Programme
n.b. all lecturers still to be invited



Highlights of achievements:

� 1. PhD education related to Dragon, 2. Scientific publications, 3. Field 

observations sites.

� 1. Promoted PhD (5)

Dr. Lei Zhong, 2006-2014;  Dr. Xuelong Chen, 2010-2013; Dr. Yijian Zeng, 

2007-2012; Dr. Changbo Qin, 2007-2011; Dr. Rogier van der Velde, 

2005-2010.

(Theses available at: http://www.itc.nl/Pub/WCC/WCC-output?l=5&d=WRS)

� Ongoing PhD research (9)

Laura Dente, 2006-2014; Xin Tian, 2007-2014; Longhui Li, 2007-2014; 

Jahanzeb Malik, 2009-2014; Ying Huang, 2010-2014; Donghai Zheng, 

2010-2014; Shaoning Lv, 2012-2016; Binbin Wang, 2012-2016; Qiang 

Wang, 2013-2017



Coupled Dynamics in Soil: understanding the transport mechanism of liquid 

water, water vapor, dry air and heat by field experiments and numerical 

simulation

WMO Young scientist award 2012

(4+2 ISI papers)



Highlights of achievements:

� 2. Scientific publications

http://www.itc.nl/Pub/WCC/WCC-output?l=1&d=WRS

Examples: 

Chen, X, et al, 2014, Development of a 10-year (2001–2010) 0.1-degree dataset of land-surface 
energy balance for mainland China, ACP (in press)

Su, Z., et al., 2014, First results of the earth observation Water Cycle Multi - mission Observation 
Strategy (WACMOS) : open access. In: International Journal of Applied Earth Observation and 
Geoinformation : JAG, 26 (2014) pp. 270-285. (SH/RS)

Su, Z., et al., 2011, The Tibetan Plateau observatory of plateau scale soil moisture and soil 
temperature (Tibet-Obs) for quantifying uncertainties in coarse resolution satellite and model 
products, Hydrol. Earth Syst. Sci., 15, 2303–2316, 2011, www.hydrol-earth-syst-
sci.net/15/2303/2011/, doi:10.5194/hess-15-2303-2011.

Su, Z., et al., 2013, Evaluation of ECMWF's soil moisture analyses using observations on the 
Tibetan Plateau : open access. In: Journal of geophysical research : D: Atmospheres, (2013), 
118 (11), pp 5304–5318.

van der Velde, R., Z. Su, 2009, Dynamics in land surface conditions on the Tibetan Plateau 
observed by ASAR, Hydrological sciences journal (in press).

van der Velde, R., et al., 2009, Influence of thermodynamic soil and vegetation parameterizations 
on the  simulation of soil temperature states and surface fluxes by the Noah LSm over a Tibetan 
plateau site, Hydrology and Earth System Sciences, 13, 759-777.

Zeng, Y., et al.,  2011, Numerical Analysis of Air-Water-Heat Flow in the Unsaturated Soil: Is it 
Necessary to Consider Air Flow in Land Surface Models? JGR, 2011.



3. Field observations sites - ITC/CAS Soil Moisture Networks

ESA Dragon programme
EU FP7 CEOP-AEGIS project

(Su, et al., 2011)



For more information

Z. Bob Su
Z.Su@utwnete.nl

http://www.itc.nl/wrs


