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THE 2005 DRAGON BROCHURE

This 2005 Dragon Programme brochure presents the activities undertaken since
the project kick off in Xiamen, April 2004. Over the last 15 months in Europe a
briefing was made to Greek scientists in October 2004 about the Dragon
Programme and as a result Greek scientists have joined several of the projects
as co-investigators. In China ESA and NRSCC have organised two progress
meetings in Beijing, in November 2004 and April 2005 respectively.
At these meetings, Chinese scientists provided details about their project
progress and further defined their EO data requirements. As one key component
of the programme, an advanced training course in Ocean remote sensing was
successfully held at the Ocean University of China, Qingdao, P.R.China during 6
days in October 2004 and was attended by 78 scientists. Since the formal start
of the programme, a large quantity of ENVISAT/ERS EO data has been made
available to all of the projects and detailed coordination of all requested
acquisitions over Chino hos been performed.
Joint publications and articles hove been prepared by ESA/NRSCC and are
available via the Dragon web site at http://earth.esa.int/drogon/.
The second Dragon annual symposium is to be held in Greece in June 2005 at
which results will be presented for the 15 projects.
In addition young scientists have been appointed on the Dragon projects in
Europe and Chino and will report in the annual symposium.
The next steps during 2005 are the preparation for on advanced training course
in land remote sensing that will be held at the Beijing Capital University in Beijing
in October 2005. In addition, 2005 will also see the preparation of a Dragon
Programme mid term joint publication as an ESA/NRSCC special publication.
We look forward to this continuing collaboration and the exchange of new
results over the lifetime of the Dragon Programme.

Best regards,

THE DRAGON PROGRAMME CO-ORDINATORS

ESA -Yves-Louis Desnos, e-mail: yves-louis.desnos@esa.int

NRSCC - LiZengyuan, e-mail: zengyuan.li@forestry.ac.cn
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ABOUT TO THE DRAGON PROGRAMME

Background

ESA, together with the National Remote Sensing Centre of China (NRSCC), an entity under the Ministry of Science
and Technology of the P.R. China, have cooperated in the field of Earth Observation application development for the
last ten years. The cooperation has taken on a new momentum with the creation of a dedicated three-year Earth
Observation exploitation programme called Dragon (2004 to 2007). The programme formally kicked-off in April
2004, with a three day Symposium that was held in Xiamen city in P.R. China. The Dragon programme focuses on
science and applications development in P.R. China using mainly data from ESA ERSand Envisat missions.

Objectives

The Dragon Programme is targeted to land, ocean and atmospheric investigations in the P.R. China that are outlined
by NRSCC in the ESA-MOST Dragon proposal, available at http://earth.esa.int/Dragon

To promote the use of ESA data from the ERS and Envisat satellites

To stimulate scientific exchange in EO science and technology by the formation of joint Sino-European teams

To publish co-authored results of the research and applications development

To provide training in processing, algorithm and product development from ESA EO data in land, ocean
and atmospheric applications

Project Themes

The thematic areas under investigation are as follows:

Agricultural Monitoring
Flood Monitoring
Forest Mapping
Rice Monitoring
Forest Fire Monitoring
Oceanography
Terrain Measurement
Seismic Activity
Landslide Monitoring
Air Quality Monitoring and Forecasting
Chemistry/Climate Change in the Atmosphere
Forest Information from POLlnSAR
Drought Monitoring
Water Resources Assessment
Climate and Ocean Systems
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The Dragon programme web site

http://earth.esa.int/dragon
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Symposium participonts at the Marine Garden Hotel Conference Centre
on Gu Lang Yu Island, Xiamen

The 2004 Dragon Symposium was the
formal kick off for all the 15 projects at
which time the joint teams started their
work, refined their Earth Observation and
other data requests and produced their
detailed work plans.
At the Xiamen Symposium, the joint Sino­
European teams made presentations on
their projects over 3 days. The programme
included presentations on the monitoring of
land natural resources, on supporting
natural disasters management, on studying
the atmosphere and oceanography in
China.

Xiamen Symposium organising committee

Chineseand European participants to the Dragon Symposium
XiamenApril 27-30 2004



The lecturers

~China

iiKorea

DJapan

•India

69

MERIS Reduced Resolution image (1.2 km) 15" February 2004
al Chino East coast

Ph.D. students, postdoctoral and research
scientistsinterested in ocean remote sensing
from China and other Asian countries were
invited to a one-week training course
organised jointly by ESA and MOST in the
framework of the Dragon Programme. The
advanced training course was hosted by
the Ocean University of China (OUC) in
Qingdao.

LECTURESON:
• Current and future European

and Chinese EO satellite missions
• Principles of SAR, MERIS, (A)ATSR,

and RA measurements
• Products and applications in

opera~onal oceanography
• Practical exercises with BEAM

and Bilko software tools

78 PARTICIPANTS
(selected from 125 applications)
- Associate or Assistant Professors
- Senior scientists
- Engineers
- Ph.D. students

The participants lo the Training Course

DR.A.GON PROGRAMME 2005 7



From 17 Februory to 16 Moy 2004, Chen Erxue (left) and Pang Yong
(right) from the Chinese Academy of Forestry, Beijing were hosted as
trainees by ESA

Chen Erxue learned about and performed
processing using experimental airborne
data sets for forest parameter retrieval.
Simulated and real airborne POLinSAR
datasets were used to study and evaluate
the three-stages-inversion algorithms with
non-optimisation coherence data as inputs.
The coherence optimisation algorithm was
also incorporated and a much better tree
height inversion result was produced when
compared to ground data.

POLSARdata processing and classification
methodologies were studied and validated
with full-polarization airborne data. Since
this time, the trainees have performed
POLSAR decomposition and classification
using SIRC/X data over a Chinese test site
(shown right). Partial polarization data was
extracted from the airborne data to
simulate the Envisat APS HH-VH data. An
investigation was performed to see the
potential of this kind of data for land cover
classification.

~li.i
(a) L band Quad-polarization SIR-C/XSARdata, April 16, 1994, in NE of P.R
China, (b) H-Alpha unsupervised classification result, colours stand For terrain
types defined in H-Alpha plane shown in (c). (d) 2-D representation of terrain
types frequency occurrence in H-Alpha plane for different terrain types defined
in (c). (e) A forest and none-forest map generated directly from (b) with some
none-forest terrain types combined as one class. 80.0% total classification
accuracy was achieved according to validation using ground true data

a b

c

d

e

Pang Yong studied ERSSAR Tandem data
and Envisat ASAR AP IMS data processing
and ILU generation with a view to mapping
forest areas in China. Also the additional
information content of combining ILU with
JERSSAR data was performed with a view
to improving forest stand parameter estima­
tion similar to methods applied in the
SIBERIA I and II projects. The potential of
ASAP APS mode data for forest and rice
mapping was investigated particularly the
use of absolutely calibrated ASAR AP
imagery.



ESA and NRSCC officials meeting with Chinese investigators,
22 November 2004, Chinese Academy of Forestry, Beijing

ESA and NRSCC officials with Chinese investigators,
25 April 2005, Chinese Academy of Forestry, Beijing

Progre.s meeting on 28 April 2005 ot Ocean University of Chino and
First Institute of Oceanography, Qingdao

On 22 November 2004, ESA and NRSCC
had a joint progress meeting with Chinese
Dragon investigators in Beijing. The progress
and status of ESA EO data delivery to the
projects was reviewed and further planning
for EO data acquisitions was made.

On 25 April 2005, ESA and NRSCC had a
joint progress meeting with Chinese Dragon
investigators for 11 of the projects.
ESA/NRSCC jointly prepared the pro­
gramme for the 2005 Santorini Symposium
in Greece. The advanced training course
for Land Remote Sensing was defined and
initiated.
Visits were also made to the Ocean
University of China and the First Institute of
Oceanography by ESA on 27 and 28 April
2005. ESA informed on the preparation
and programme for the 2005 Santorini
Symposium in Greece.

:: Model Output Sea Surface Height over Satellite Sea
Surface Temperature (Courtesy of OUC)



ENVISATis the largest Earth Observation spacecraft ever
built. Itwas launched from French Guiana by Ariane 5 the
1st Morch 2002

ERS and ENVISAT data (by instrument type)
requested and accessed by the 15 projects
(Fig.1)

ASAR/SAR

• ASAR and SAR data newly planned and
from the archive are available on CD/DVD
(Amount of data distributed so far as per
Fig.2)
• ASAR planning requests are analyzed up­
front in order to minimize the cancellations
due to mode conflicts
• ASAR data in Near Real Time are
available to the Flood Monitoring project in
case of flooding, via Internet through the
Rolling Archive

MERIS/AATSR

• MERIS FR data newly planned and from
the archive are available on CD/DVD
• MERIS FR planning requests are analyzed
up-front in order to minimize the cancella­
tions due to on-board recorder conflicts
• MERIS RR and AATSR data are systemati­
cally available to 5 projects (Forest Fire,
Flood Monitoring, Oceanography, Forest,
Oceanography and. Climate) via Internet
through the Envisat Web File Server (Fig. 3)

ATMOSPHERIC CHEMISTRY

• GOMOS, MIPAS, SCIAMACHY and
GOME data (already available to European
Partners through FTP) were provided to
Chinese Teams on DVD

4

DSAR/ASAR
DMERIS/AATSR
0Atmospheric Chemistry
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ERS-2: European Remote Sensing satellite wos launched From French
Guiono by Ariane 4 the 21st April 1995.
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The study areas for 12 Dragon projects requesting ASAR HR
and/or MERIS FRplanning are shown on the map. A conflict
free scheme was set up in close coordination between ESA
and the Lead Investigators in order to minimize the planning
cancellations due to conflicts among the Dragon Projects.
The most critical situation is currently in the southeast part of
the country, where 9 areas and the relevant requests are
concentrated: several different modes of ASAR as well as
some MERIS FRacquisitions are needed by the projects.

,..
.....··/''

.; :'

• Forest (2583)
Oceanography (2566)

II Agriculture (2563)• Seismic Deformation (2577)
II Topography (2567)

Rice Monitor·ing (2562)
Landslides (2558)

• Drought Monitoring (2608)• Flood Monitoring (255 I)
Forest Fire (25 31)
SAMOS (261 5)• Hydrology (2584)



DRAGON UPCOMING EVENTS

MID TERM CALL FOR PAPERSAND PUBLICATION

NRSCC and ESA propose that mid-term results are published as an ESA Special Publication (SP-1286)

Objectives

To provide results of the project teams' work at half way through the Dragon Programme
Co-authorship of papers by European and Chinese scientists
Make available the Special Publication as a CD-ROM and paper printed volume to all Dragon investigators

The call is open from I" July 2005
Papers must be submitted by 30 September 2005
The CD-ROM and printed volume shall be available in early 2006

Schedule

Guidelines for submission are available at: http://earth.esa.int/ dragon/mtc_guidelines.pdf

ADVANCED TRAINING COURSE IN LAND REMOTE SENSING

Venue
The course will be hosted by the Capital Normal University in Beijing

Dates
From 10 to 15 October 2005

Registration
Registration is free of charge. The course is open to Chinese and SE Asian countries students

Sponsors
The course is being sponsored by MOST/NRSCC, Beijing Capital Normal University and ESA

Course Content
The lectures and practical sessions shall cover theory and processing of data from ESA ERS1/2 and Envisat satellites
as well Chinese satellite EO data for science and application development over land

The course programme and registration forms will be made available from the Dragon website:

http://earth.esa.int/dragon

Beijing Capital Normal University
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In this multi-temporal ASAR AP mode composite, rice fields have
blue signatures, Fujian Province, PR. China (ASAR C-VV 7 May 04,
CVH 7 May 04, C-VV 11 June 04)

Using Principal Component Analysis, rice fields are much brighter
in the second component compared to other classes

Using this signature, rice fields can be easily classified (shown green)

Agricultural production in Fujian Province includes tropical fruit, rice and
flowers

OBJECTIVES OF THE PROJECT:
To develop and validate methodology
using ENVISATdata for three main issues:
• Land use, land cover classification, with
emphasis on agriculture and forestry, in
interaction with the related Dragon applica­
tion projects.
•Agricultural monitoring by retrieving crop
and soil biophysical parameters.
•Land use, land cover changes using
historical and/or archived ERSdata.

RESEARCH CONTENT
Methodology research
Land use, land cover and crop classification
using ENVISATASAR
•To investigate novel methods exploiting
the new features of ENVISATASAR in land
use, land cover and crop classification:
multitemporal dual-polarisation, multi-inci­
dence capability
<To investigate scaling approach for
regional mapping from high resolution
(ASAR Narrow Swath) to medium resolu­
tion data (ASARWide Swath)

VEGETATION MONITORING
-To investigate retrieval of surface param­
eters from ENVISAT data (soil moisture
from ASAR WS, crop biomass from ASAR
NS, LAIand fPARfrom MERISdata),
Application projects at Fujian
- Land use change monitoring
- Forest monitoring
· Productivity estimation
Estimation of Net Primary Productivity of
the region.
Contributing to the Dragon rice project by
using crop growth models for rice yield
prediction.

DRAGON PROGRA E 2005 13



Joint project meeting in China between European and Chinese scientists
working on the rice monitoring project - January 2005

OBJECTIVES
To develop and validate methodology
using ENVISATdata for two main issues :
• Food security
•Global climate change
CONTENTS
• Rice harvest area: Application of the
multitemporal analysis method developed
using ERSSARdata and exploration of new
techniques using ASAR dual polarisation
data and ASARwide swath data.
The methods will be developed in the test
area (Jiangsu}, and will be applied to
FujianProvincefor validation.
• Rice yield prediction: Use of biophysical
parameters retrieved from ENVISATdata in
rice yield models.
•Methane emission from rice fields: It has
been indicated that changing water man­
agement in rice poddifits .can contribute
significantly to the decline in the rate of
increase of atmospheric methane concen­
tration. In China, mid season drainage,
which reduces the flux of CH4, gradually
replaces continuousHooding.The objective
is to estimate methane emission using a
biochemicalmodel to extend fieldmeasure­
ments of trace gos to regional scale, based
on rice acreage and duration of flooding
detected usingASARdata.
• 1st Year Results:
New techniques ofmapping of rice growing
areas using (a) single date dual polarisa­
tion and (b) multidate wide swath ASAR
data, hove been developed and tested in
the Jiangsu province.
The results show promising applications at
province and regional scales using ASAR
data.

14 DRAGON PROGRAMME 2005

ASAR Wide Swath image of the region North of Huaian
(210 Km x 127.5 Km), Jiangsu province (WSM 18-08-2004,
WSM 27-10-2005)

Classification of rice growing areas (shown green) using
backscatter temporal change of ASARWSM imagery shown top



Forest maps 1996 ERS SAR Tandem ILU (right), ASAR A.P.
intensity images March 2005 (left)
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Mosaic ASARA.P. data March 2005

The present forest covers an area of around 130 million hectares, the
three most important forest regions ore the North East, the South East
and central China

The scope of the "FOREST DRAGON"
project is to generate on a regional basis
forest base mops from the ERS-1/2 tandem
and JERS-1 missions, and updated versions
from Envisat ASAR data for the three most
important forest regions of China.
•North-East: The synergy between ERS
coherence and JERS backscatter will be
exploited for the generation of a classified
biomass map covering all forests. The
methodology applied will follow the well­
established classification approach devel­
oped by the SIBERIA project. The forest
base map will be provided at 50 m pixel
size. Envisat ASAR Alternating Polarisation
data will be used for the production of a
forest/non-forest map in order to provide
an update to the forest base map.
•South-East: Due to the relevant forest
diversity and the mostly wet weather
conditions, biomass mapping using ERS
and JERS data seems to be less Feasible.
Nonetheless, a study for biomass classifica­
tion using the SIBERIA algorithm will be
carried out. Envisat ASAR Alternating
Polarisation data will be used for
forest/non-forest mapping.
•Center: A possible third phase of the
project will consider the generation of a
forest/non-forest map for the Central
region of China. Wide Swath Envisat ASAR
data at 100 m pixel size will be used.
The final products together with local in situ
information will be integrated into GIS. This
will provide a unique reference for forest
resources information systems and new
information for climate change issues
(carbon budget and Kyoto protocol) in one
of the most changing regions of the Earth.
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In the P.R. Chino, the main fire regions ore in Inner Mongolia, the
montone-boreol forest in Northeast and tropical South of the country.

OBJECTIVES
1. To select a forested pilot area in China,
which was historically affected by forest
fires. This area will be selected by the
Chinese partners.
2. To develop a suitable technique to obtain
a risk forest fire index by means of AATSR
and MERIS images. This risk index will
merge several indicators: an indicator of
vegetation evolution, an indicator of veg­
etation humidity, and indicator of meteoro­
logical conditions, mainly wind speed, and
others. The parameters of this risk index will
be adapted to the pilot area taking into
account the historical fires and if necessary
other factors such as fuel land cover,
topographical conditions and so on.
3. To adapt a hot spot detection technique
to the fires on the pilot area by means of
AATSR images. This technique will include
fire temperature detection, burning area,
fire thermal power and reaction intensity.
The Dozier method, including atmospheric
effects will be applied to determine fire
temperature and burning area. From these
two values, the thermal power of the fire
will be obtained. This thermal power is
directly related to the destructive effects of
fire and other characteristics such as high
flame.
4. To set up a suitable methodology for
burnt area cartography by means of MERIS
and ASAR images.
The deliverables will be operational tech­
niques for risk mapping, hot spot detection
and analysis and burnt area cartography,
by means of MERIS, AATSR and ASAR
images, all of them tailored to the Chinese
pilot area.

6 D PROGRAMME 2005
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Envisat AATSRdetected fires on 18 May 2005 displayed
using a prototype on-line system for NE China developed by
LATUV,Courtesy of Prof. Jose-Luis Casanova

Fire Danger Rating map, P.R.China, Courtesy of Dr. Qin
Xianlin, Chinese Academy of Forestry, Beijing
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15 m
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POLarimetric Interferometric SAR (POLlnSAR) data can be
used to retrieve forest stand parameters. The top image shows
an airborne HH polarisation image of a forest stand. The
bottom image shows a classification of the forest stand into
tree height based on the polarimetric, interferometric
signatures at L-band. (Courtesy of DLR)

Ground photo of Germon lest site used lo retrieve Forest height (page
bottom). The pine Forest has been damaged by acid rain

This project aims to bring together, for the
first time, experts in POlarimetric
Interferometric Synthetic Aperture Radar
(POLlnSAR) and quantitative forest sciences
from Europe and China.

OBJECTIVES

1.To study the potential impact of this new
radar technology on forestry applications
in Chino,
2.To review the current status of POLlnSAR
research in Chino and Europe and enable
technology transfer where required,
3.To establish possibilities for future collab­
orative research aimed at development and
validation of quantitative forestry remote
sensing applications using POLlnSAR tech­
niques.

DRAGON PROGRAMME 2005 17



With a recent acquisition POUMI successfully completed the test of the
Corner Cubes shown. Chinese partners will install and test the Corner
Cubes in the Tanshan/Tian Test Site.

OBJECTIVES
•Urban subsidence
•Landslide analysis & monitoring
•Three Gorges Dam site stability
• Identification of flooded plain based on
coherence

The scientific investigations will focus on the
application on topographic mapping and
earth deformation monitoring by
Envisat/ ASAR data. ASAR data offer an
evident potential in this field because there
is large area covered with cloud and mist
through the year in many areas of China.
Interferometry using Synthetic Aperture
Radar (SAR) data gives researchers a new
set of tools to measure topography, tiny
shifts and deformations in the Earth's
surface, valuable in the study of landslides
urban subsidence, earthquakes, floods and
other natural cataclysms in China.
This proposal will respond to the ESA
mission objectives on the following aspects
•Evaluation of potential applications of
ASAR data in generating DEM and
monitoring the earth deformation;
•Investigation of the method for synthetical
application of ERS-1/2 data and ASAR
data;
•Development of relevant algorithms and
data processing procedures;
•Cost-benefit analysis for Technology
Transfer from European partner to Chinese
partner to speed up the technical diffusing
in China and explore the applications of
ESA data in topographic measurement,
such as the permanent scatterer in long­
term deformation monitoring.

18 DRAGON PROGRAMME 2005
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Average displacement rate of the radar benchmarks (PS)
identified from a time series of ERS SAR images in Shanghai
city, P.R. Chino. (Courtesy of Politecnico di Milano)

Ground surveyed
subsidence mop of
Shanghai city.
(Courtesy of Shanghai
Institute of Geological
Survey)



Co-seismic deformation mop of the Zhongbo earthquake in
Southern Tibet measured using pre and post seismic motion D­
lnSAR ASAR data (top). The estimated Line of Sight (LOS)
deformation is shown bottom.
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Because of the remoteness and altitude of this area,
measurements using conventional methods (including GPS)
are impossible. But using ESA EO data, it has proved feasible
to produce these products.

Surface rupture zone of Kokoxili earthquake crossing Gelmod-Lhasa
Road in NBOW direction at the 2894 km road-marker.
(Photo towards the west), Courtesy of Prof. XuXiwei

Seismic and lnterseismic deformation
along the Kunlun fault IPI: Sun Jianbao)
Long time series ERS and Envisat ASAR
lnSAR and PS lnSAR will be used to
investigate potential slip rote along the
Donqdcton-Xidotcn segment, the possible
triggering effects of the Monyi earthquake
on the Kokoxili earthquake, as well as the
effects of the Kokoxili earthquake on the
seismic hazard potential of other segments
of the Kunlun fault.

lnterseismic deformation across the
Haiyuan fault (Pl: C. Lasserre)
The interseismic strain across the Hoiyuon
fault system using the Permanent Scatterers
technique will be mapped. Standard
DlnSAR processing methods revealed poor
phase coherence on test interferograms,
due to the loess cover. GPS data across the
fault will provide control points on the
lnSAR measurements.

Northwest end of Xianshuihe Fault {Pis: E.
Logios and Shen Zhengkang)
The fault is seismically active at present with
around 9·10 mm/yr left.slip across the
Xionshuihe fault. A rote measurable by
INSAR with a 4.5 year time scale if the
coherence is high enough between SAR
acquisitions. The lnSAR results will be
compared with GPS data collected from the
Crustal Motion Observation Network of
China between 1998 and 2001.

Yadong·Gulu Rift {Pis: E. Lagios and Shen
Zhengkong)
This rift system is the most important in
southern Tibet. It has a high West -East
extention rote (about 5·7mm/yr) according
to the recent GPS studies.

DRAGON PROGRAMME 2005 19



Corner reflectors being positioned in the field, Three Gorges Dam area.
Courtesy of Prof. Jan-Peter Muller

OBJECTIVES
1.Measuring and monitoring landslides
2.lnvestigating Corner Reflector and
Persistent Scatterer lnterferornetr)" (PS)
techniques and their application in China
3.Studying atmospheric correction tech­
niques for lnSAR
A.Investigating the relationship petween the
rising water levels and landslide frequency
METHODS
1.ldentification of corner reflectors from co­
registered SAR-SLCdata
2. Identification of natural PS targets
3.lnterferogram generation and removal of
topographic and differential signatures
A.Correction of atmospheric phase corrup­
tion using GPS and MERISWV
5.Association of differential .phase with
stable corner reflector targets
6.Validation of lnSAR results with GPS
bencmarks
7.lnterpretation of results in the context of
rising water levels
MILESTONES
1.lnstall 40 corner reflectors around the
areas affected
2.Acquire ERSand progranvne ASARdatasets
3. Produce the best possible topography
A.Perform repetitive GPS site inspections
5.Process narrow swath interferograms
6.Develop wide-swath interferometry
system for wide area monitoring
7.Assess the potential of using GPS and
MERISfor atmospheric correction
8.Assess flood monitoring potential
9.Assess erosion of upstream areas and
their contribution to sediment load
10. Validation, analysis and interpretation
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Baiyangou landslide

Landslide hazard map of the Badong area, derived from
geo-spatial analysis of thematic layers including slope derived
from EO data. (Courtesy of Dr. Jion Guo Liu)



~--·_
MERIS image of the Poyang-Dongting Lakes, based on MERIS full

resolution geophysical products exploitation, photosyn_rad, too veg,
tot_susp, ie channels 20, 21, 19, in RGB

ASAR HH/HV AP image of Poyang Lake acquired during the NRT
test in February 2005. During the winter, the water level of the
Poyang Lake is at its lowest. The blue variations within water bodies
are mostly related to water surface roughness characteristics. Brown
areas on the lake borders correspond to flat wet lowlands which are
flooded on an annual basis between June to September.

Flood waler inundating urban areas, P.R. Chine

Envisat MERIS and ASAR data will be used
to map and monitor both the wide floods
affecting China and Mediterranean water­
shed representative of the flash flood,
"CEVENOL" phenomenon.
•Assessment of the Envisat data will be
carried out to define the optimum ASAR
configuration and synergistic exploitation
with MERIS data to insure thematic
accuracy and maximize coverage of the
sites well representative of Asian major
flood plains and French fast flood
•Robust and semi automatic flood proce­
dure (based on morpho-mathematic
approach combined with object/target
oriented methods, within a time series
exploitation context) have to be defined
and tested in order to provide a ASAR fast
processing tool for further NRT flood
mappings actions
•Studies will link meteorological and
hydrological simulation models and
damage assessment on off-line mode (to
generate RISKMAPS associated to impacts
of flood corresponding to various return
periods).
The project will deliver the major steps, in
term of data assimilation, data processing,
information merging for further operational
exploitation of Earth observation data for
floods mapping and monitoring.
Over these wide areas yearly affected by
flooding, it is essential to elaborate and to
test an assimilation procedure taking in
account all the major acquisition param­
eters influencing/disturbing the SAR signal.
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Hydrologiccl observation stations in study catchments provide daily
meteorological data that con be used to calibrate and run surface run­
off models, :::ourtesy of XinJingfeng

Studies of water resources in China willbe
conduded via the use of Coupled
Hydrological surface water ond groundwa­
ter models, at the basin scale and withwater
quality. In-situ measurements will include
river discharge, rainfall, temperature,
aquifer head data, aquifer and/or river
water quality data, and aquifer properties.
As a complementary aspect, the possibility
of using SAR data to assess sea ice
freshwater resources in North China will
also be evaluated.

RESULTSOF THE PROJECT
•A calibrated co1.1plei.:1.••.•....•·..surface
water/groundwater quality m~el .:!eve~
oped· for one year represen~n.gio.•••.lc:irge
basin in the Beijingarec:iof ~hitl91qn.:JQ
comparison of different modelling
opproaches of the same bosin.
•A new methodology far pr®e$$ing.S(lte~
lite images for providingthe ne¢es~,Yinput
for suchmodels
•A detailed analysis of the dot~ require­
ment·ofthe model, and of the Perti*1eMeof
the satellite images for pr~vidtng the
necessary data
•A description of the dotCI lh!:)t are
necessarily based on ground mea~re~ents
or historicalrecords to calibrote•the.models
•A GIS system common to (Jff tJaf1l, .both
ground based or resulting•from ••imcrge
processing, and designed ··.••k>•••.i tJiredly
provide the inputdata for the l'n()()eJ$
•An assessment of the SAR imC.ger.to
estimate sea ice freshwater •re$ol.Jrcesin
North China
•A new methodology/algorithlll·for land
surface informationextracti<>nand for water
resource assessment
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125m DEM colour

shaded, Shiguanhe

test site, P.R. China

River network and basin extent extracted

from DEM, Shiguanhe test site,

P.R. China
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red: measured discharge
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Example calibration of Surface Models mode with doily
meteorological data, and discharge measured in several
stations along the Scone river (Fronce).



Real-time
Meteorological
Data Network

Surface Energy Balance System (SEBS)

Drought Information System
(Drought Severity Distribution)

. Iliffr~"~,,,,_
INTERNET Decision
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SEBSwillcombine meteorogical and satellite data to provide
an on-line drought monitoring system. Already early results
show the potential to generate products over China using
optical imagery (bottom) (B. Su et al, 2003)

In P.R. China, the North West is drier ond more arid than the South and
East and this affects the distribution of ogriculturol production.

OBJECTIVES
To develop an operational system for
nation wide drought monitoring and
drought impact assessment for application
in agriculture and hydrology.

CONTENTS
•The project will combine the satellite data
(from 1981 to present) with ground survey
and experimental data to carry out a
climatology of the most fragile areas to
drought and the evolution of the ecotones
by analysis of maps of critical physical
parameters at regional scale, such as
albedo, emissivity, vegetation coverage,
land surface temperature, evapotranspira­
tion, and soil moisture
•Construction of physically based drought
indices that can be used to quantify the
extent, severity and duration of droughts
•Field measurements and experiments in
Northern China areas chosen in critical
zones. In these areas the algorithms
proposed will be validated and/or
improved
•An Internet based operational drought
monitoring and prediction system will be
developed applying GIS
•Trans fer of knowledge and methodolo­
gies, and establishment of long-term co·
operation between the participant groups
by workshops and scholar exchanges. This
will take the form of dedicated training and
exchanges of scientific and technical
personnel involved in the development of
the methodologies and the operational
implementation of these methodologies. To
ensure the sustainability of the project,
these activities will be given high priority.
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Annual change in precipitation at C02 doubling. Seaonal, inter-annual
to decadal predictability; low-and-high latitude teleconnections,
Courtesy of Prof. Helge Orange

BACKGROUND
The coupled Southeast Asian Monsoon and
ocean system is a regular seasonal climate
feature that hos coupled connection with
and impact on the near surface wind field,
sea surface temperature, evaporation and
precipitation signals. This in turn leads to
changes both in the atmospheric and ocean
circulations. By the systematic use of
coupled atmosphere-ocean models and
inter-comparison and validation with satel­
lite observations the aim is to advance the
ability to understand and predict the
dominant interactive coupling processes.
The satellite data will primarily focus on
microwave and optical sensors on board
the ERS and Envisot satellites. In addition
passive microwave satellite data will be
used. The key study quantities ore ocean
currents, fronts, eddies, waves, near
surface wind, SST, precipitation water
quality and atmospheric and ocean pollu­
tion. It will also examine the impact of the
seasonal variability of the freshwater runoff
to the coastal circulation system.

OVERVIEW OF METHODOLOGY
The Southeast Chino Seo has been studied
using primarily 50 Envisat ASAR images
and MERIS spectrometer data in combina­
tion with a numerical ocean model. The two
set of inserts show ASAR wide swath radar
backscatter changes and corresponding
wind speed derived from combination of
QuickScat wind direction and ASAR back­
scatter. SAR images will also be compared
with output from an oceanographic model
(HYCOM) and an atmospheric model to
test the correspondence and agreement
with output from numerical models.
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ASAR image of distinct narrow front and derived wind products

)
SATELLITEOBSERVATION

-1'· .•••......•
JASON, Envisat

NOAA, SeoWifS MODIS

Hind cast, Now cast and Forecast of ocean events in the
Southeast China sea, China sea, Yellow sea, Etc ...



During 2003 GO MOS measured more than l 00 000 night time and
daytime occultations. The map shows the distribution of night time
occultations over China

6 7

Month

Time-evolution of the ozone profiles in the altitude region of l 0-100
km in the area shown by the map above The analysis is based on
2500 night time occultations measured by GOMOS in 2003

10 11 12

Total Ozone over Chino from TOMS in Jon. 1998

In this project we will seek opportunities to
enhance the exploitation of Envisat, espe­
cially GOMOS and MIPAS, data for
atmospheric research.
A joint project between the GOMOS
Expert Support Laboratory FMI and the
MIPAS laboratory IFAC and the Chinese
Team at Notional Satellite Meteorological
Center (NSMC) provides experience on
how expert instrument teams and a normal
data user team can work together in using
rather complicated data from GOMOS and
MIPAS. The data access for GOMOS will
first be provided by FMI but eventually it
should be possible to access data by the
public domain tools developed by ESA and
FMI and by the cooperative tool develop­
ment effort by the teams.
GOMOS and MIPAS data will be used for
middle atmosphere studies on local and
global scale problems. In the beginning
validation comparisons between GOMOS,
MIPAS and the Chinese ground stations are
carried out. After gaining experience
larger data sets and assimilation tools will
be used to study the middle atmosphere
processes and change.
Common research projects for Chinese and
ESA earth observation satellites will be
investigated.
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Training in the use of sun photometers by staff of the Notional Satellite
Meteorological Centre, Beijing

Air pollution has become a problem with
increasing importance. Much of the anthro­
pogenic air pollution travels long distances
into areas far from the emission source and
affects human health and damages flora
and fauna. Large-scale fossil fuel combus­
tion and fossil fuel related activities, in
particular in China with an increasing
energy demand and inherent fuel consump­
tion, but also biomass burning, wind-blown
dust and volcanic eruptions are important
emission sources. The quantification of the
concentrations near the sources and the
subsequent transport of pollutants is essen­
tial to monitor air pollution conventions.
Forecasting of air pollution is important to
warn and inform the general public.
This project will focus on the monitoring and
forecasting of air quality of China and its
environment. The trace gases ozone,
nitrogen dioxide, sulphur dioxide, carbon
monoxide, methane and aerosols will be
retrieved from satellite observations of ERS-
2, ENVISAT and AURA. For monitoring
these trace gases existing retrieval methods
will be combined with data assimilation
techniques to determine the tropospheric
component of the quantified trace gas
concentrations.
Using data assimilation in combination with
meteorological forecast fields from ECMWF
allows to make forecasts of the air pollution
levels. The retrieval methods will be
validated by intercomparison of different
retrieval algorithms and by comparison to
ground based measurements in China. The
combination of model results and satellite
retrievals will improve our understanding of
the air quality over China.
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The figure shows502 concentrations in the troposphere. In
this image, high concentrations con be seen South of Beijing
and in Sichuon Province.

SCIAMACHYmean tropospheric N02 2004
'00.·~--------"-0 ,_20_

100 1\0 120 130 1-40
N02 tropospheric column density [10" molec./cm2]

0 1 2 3 4 6 8 11 15 20

Temporal series of satellite observations con be used to
monitor the distribution and concentration of otmopsheric
pollutants, in this case N02. Notice high concentration in
densely populated regions Eastof Chino and Hong Kong.



The number, length, distribution and propagation direction
of internal waves can be determined from ASAR intensity

images as shown above

11g"( 120'1: 121"1: 122'( 12J"£ 124'( '25"[ 128"C 127"£

ERS-2 SAR image
81' July 1998

The distribution of internal
waves in the yellow sea

Oregon Oceanography from Space European and Chinese team
membersin Xiamen2004

The objectives of the proposal are to study
the following topics using ENVISAT multi­
sensor data:
• Distribution and characteristics of internal
waves in the China Seas;
•Spatial and temporal characteristics of
ocean wave directional spectrum in the
China Seas;
• Detecting method for shallow underwater
bottom topography;
• Retrieval methods for ocean colour in the
China Seas;
•Impact of the variation of the Kuroshio on
oceanic processes in the China Seas and
Global climate change.

INTERNAL WAVE

Retrieval of the parameters of internal
waves by ASAR. Assimilation of the
parameters of internal waves by satellite
observations to a numerical model of the
propagation of internal waves in the
Northern part of South China Sea. The
method For the retrieval of internal wave
parameters developed by Chinese partners
and the numerical model for internal wave
in the Northern part of South China Sea will
be used.
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HyperTSRBbeing prepared for deployment in Qingdao coastal waters,
P.R. Chino

OCEAN WAVE
Comparison of several methods for retriev­
ing ocean wave directional spectrum in the
China Seas. Software running in the
Windows system for ocean wave direc­
tional spectrum retrieval by SAR data using
Hasselmann' s method has been developed.

SHALLOW WATERTOPOGRAPHY
Developing shallow water topography
detection technology using SAR data.
Analytical and numerical models will be
developed to extract information about
underwater bottom topography from ASAR
data based on SAR imaging mechanisms
and a dynamical model.

REDTIDES
Red tides develop mainly in coastal areas
and they affect directly Fishingand shell fish
industries. Red tides can even be toxic to
humans and are caused by the dense
growths of bacteria and algae. They are
increasingly common due to heavy pollu­
tion from sewage and industries along the
densely populated east coast of China and
the Yangtze River. An objective is to
develop techniques and data sets using
optical satellite sensors to mop the duration
and extents of such tides. Results from
spectrometer measurements show that Red
tides have quite characteristic spectral
response.
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MERIS low resolution image (1 2km) of East coast of China
(top) and derived products (middle - chlorophill concentra­
tion, bottom · suspended matter)

Oceanography from Space, team membersfrom the Ocean University
of China, Qingdao

OCEAN COLOUR

The study will investigate retrieval, valida­
tion and application of MERIS data in the
China seas. A database of the IOPs of
oceanic and atmospheric constituents in the
China Seas will be developed.
An ANN-based bio-optical algorithm for
MERIS data in the China Seas will be
developed and compared with the semi­
anolyticol algorithm. A methodology for
monitoring red tide events in Chino coastal
seas using MERIS and other satellite data
will also be developed.

KUROSHIO CURRENT

In this study, decadal-scale satellite SST,
SSH and SSW will be assimilated in a
numerical model that has already been
developed.
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List of Institutions Cooperating in the Dragon Programme

* Aristotle University of Thessaloniki, Greece
Beijing Capital Normal University, China
BIRA,Belgisch lnstituut voor Ruimte-Atironomie, Belgium
BRGM, Bureau de Recherches Geologiques et Minieres, France
Cemagref, lnstitut de Recherche pour l'lngenierie de !'Agriculture et de !'Environnement, France
CESBIO, Centre d'Etudes Spatiales de la Biosphere, France
Chino Seismological Bureau, China
Chinese Academy of Forestry, Chino
Chinese Academy of Meteorological Sciences, Chino
Chinese Academy of Sciences, Chino
Chinese Academy of Survey and Mapping, China
Chinese National Center for Disaster Reduction, China

* CLSSpace Oceanography Division, France
CNES, Centre National d'Etudes Spatioles, France
CNR, Consiglio Nazionale delle Ricerche, Italy

* Cold and Arid Regions Environmental and Engineering Research Institute, Chinese Academy of Sciences, China
* Demokritus University of Thrace, Greece
DLR,Deutschen Zentrum fur Luft-und Roumfahrt, Germany
Ecole des Mines de Paris, France
Ecole Pratique des Houtes Etudes, France
ENS, Ecole Normale Superieure, Fronce
First Institute of Oceanography, Chino
FMI, Finnish Meteorological Institute, Finland
Freie Universitat Berlin, Germany
Friedrich-Schiller-Universitat Jena, Germany
Fundaci6n General Universidad de Valladolid, Spain
Fuzhou University, China
Gamma Remote Sensing Research and Consulting AG, Switzerland
Georg-August-Universitat Gottingen, Germany
GFZ, GeoForschungsZentrum, Germany
GKSS Forschungszentrum, Institute for Coastal Research, Germany

* ICL,Imperial College London, United Kingdom
IFREMER,lnstitut Ircnccis de recherche pour !'exploitation de la mer, Fronce
INIA, lnstituto Nacionol de lnvestigaci6n y Tecnologia Agroria y Alimentorio, Spain
INPT/ENSEEIHT, lnstitut National Polytechnique de Toulouse/Ecole Notionole Superieure d'Electrotechnique,
d'Electronique, d'lnformotique, d'Hydroulique et des Telecommunications, Fronce

* Institute of Atmospheric Physics, Chinese Academy of Sciences
* Institute for Geology and Mineral Exploration, Greece
Institute of Meteorological Sciences, Chino
Institute of Natural Resources and Regional Planning, Chino

* ITC, International Institute for Geo-Information Science and Earth Observation, The Netherlands
Jiangsu Academy of Agriculture Sciences, Chino
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List of Institutions Cooperating in the Dragon Programme

KNMI, Koninklijk Nederlands Meteorologisch lnstituut, The Netherlands

* LIAMA, Sino-French Laboratory for Computer Sciences, Automation and Applied Mathematics, China

METEO France, France

Ministry of Water Resources, Chino

* NAGREF, Notional Agricultural Research Foundation, Greece

* National and Kapodistrian University of Athens, Greece
* NOA, National Observatory of Athens, Greece

NERSC, Nansen Environmental and Remote Sensing Centre, Norway

NRSCC, National Remote Sensing Centre of China

NSMC, National Satellite Meteorological Center, China

Ocean University of China, China

* PIK, Potsdam Institute for Climate Research, Germany
POLIMI, Politecnico di Milano, Italy

RSAC, Remote Sensing Applications Consultants Ltd, United Kingdom

SERTIT, Service Regional de Traitement d'lmage et de Teledetection, France

* Shanghai Institute of Geological Survey
SOGREAH, Societe Grenobloise d'Etudes et d'Applications Hydrauliques, France

State Key Lab. For Information Engineering in Surveying, Mapping and Remote Sensing, China
State Oceanic Administration, China
T.R.E. s.r.I., Tele Rilevamento Europa, Italy

TNO/FEL, Toegepast Natuurwetenschappelijk Onderzoek/Fysisch en Electronisch Laboratorium, The Netherlands
UN/ISDR, International Strategy for Disaster Reduction,Germany

Universito degli Studi di Pavia, Italy

Universitdt Bremen, Germany
Universitat Hamburg, Germany

* Universite de Marne-la-Vallee, France
Universite de Rennes 1, France

Universite du Littoral Cote d'Opale, France
Universite Pierre et Marie Curie, Paris VI, France

University College London, United Kingdom
* University of Adelaide, Australia
* University of Leicester, United Kingdom

* University of Patras, Greece
University of Sheffield, United Kingdom

Wageningen Universiteit, The Netherlands

* New partner institution joining the Dragon Programme since April 2004
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