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This2011Dragon2Programmebrochurepresents theactivitiesundertakensince the
formalstartofprogrammethatwasinApril2008inBeijing,P.R.China.Atthiskickoff

Symposium,the25jointSino-Europeanteamspresentedtheirprojectsinvestigatingland,
oceanandatmosphericapplicationsofESA,TPMandChineseEOdatainP.R.China.Since
then,ESAandNRSCChaveorganisedtwoannualSymposia,Barcelona,Spainin2009and
themidtermresultsSymposiuminGuilin,China,in2010.Theproceedingsofthemidterm
resultsSymposiumhavebeenpublishedbyESAandNRSCC[ESA-SP684]andareavailable
on DVD. For ESA, TPM and Chinese EO data, detailed coordination of all requested
acquisitionsoverChinaisbeingperformedbyESAandNRSCCrespectivelyleadingtoavery
highsuccessrateintermsofplanneddataacquisitions.

PostgraduatetrainingisakeycomponentoftheDragon2programme,andthreeadvanced
trainingcourseshavebeenorganizedinChina.Anadvancedtrainingcourseinlandremote
sensingwassuccessfullyheldatWuhanUniversity,WuhaninOctober2008andthiswas
followedbyanadvanced trainingcourse inatmospheric remotesensing thatwasheldat
NanjingUniversity,NanjinginOctober2009.Anadditionallandtrainingcoursewasheldat
ColdandAridRegionsEnvironmentalandEngineeringResearchInstitute,ChineseAcademy
ofSciences,Lanzhouin2010.Allofthesecourseswereattendedby60ormorepostgraduate
scientistsfromalloverChina.EuropeanandChineseexpertshavegivenlecturesandpractical
sessions on data processing, product development, validation and assimilation of EO and
otherdata in atmospheric and landapplications. In2011, anadvanced training course in
oceanremotesensingwillbeheldatEastChinaNormalUniversity,Shanghai,China.

The3rdDragon2annualsymposiumistobeheldinPrague,CzechRepublicfrom20to24
June2011atwhichthelatestresultswillbepresentedforthe25projects.Inaddition,the
Dragon2youngscientistswillbeinattendanceandwillpresenttheirresearchresultsat
adedicatedpostersession.

Thenextstepsduring2011and2012arethepreparationforthefinalresultssymposiumand
toplanthecontinuationoftheDragon2Programmebeyond2012.ESAandNRSCCwillalso
openacallforthefinalresultspapersinJanuary2012,withpapersubmissionbyJune2012.

The Dragon 2 Programme teams continue to deliver world class results in all of the
applicationfieldsunderinvestigation.WethankalloftheSino-Europeaninvestigatorsfor
theircontributiontothis4yearprogramme.Welookforwardtoworkingwithyouforthe
remainderoftheprogrammeandtonewandexitingpossibilitiesin2012andbeyond.

Bestregards,

TheDragon2programmecoordinators,
ESA-Yves-Louis Desnos,e-mail:yves-louis.desnos@esa.int
NRSCC-Li Zengyuan,e-mail:zengyuan.li@caf.ac.cn
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Background

ESA,togetherwiththeNationalRemoteSensingCentreofChina(NRSCC),anentityundertheMinistryofScienceandTechnology(MOST)ofthe
P.R.China,havecooperatedinthefieldofEarthobservationapplicationdevelopmentformorethan15years.In2004adedicated3yearscience
andexploitationDragonprogrammewas initiated in16priorityareasusingESAERSandEnvisatdata inP.R.China.In2008,thefollowon
programme,Dragon2began.This2ndprogrammehasenlargedthecooperationto25projectsexploitingESA,TPMandChineseEOdataforland,
oceanandatmosphericscienceandapplicationdevelopmentinP.R.China.
Theprogrammewilllastfor4yearsandwillfinishin2012.

Objectives

TheDragon2Programmeistargetedtowardsland,oceanandatmosphericinvestigationsinP.R.China.Theexpectedbenefitandcontributionisto:

•PromotetheuseofESA,TPMandChineseEOdataforscienceandapplicationdevelopmentinChina

•StimulatescientificexchangeinEOscienceandapplicationbytheformationofjointSino-Europeanteams

•Publishco-authoredresultsoftheresearchandapplicationsdevelopmentatthemidtermstageandattheendoftheprogramme

•Providetraininginprocessing,algorithmandproductdevelopmentfromESA,TPMandChineseEOdatainland,oceanandatmosphericapplications

ProjectThemes

Land and Environment
•ForestEcosystems
•Urbanisation
•CroplandsinCO2 Budget
•DroughtMonitoring
•POLINSAR
•Hydrology
•CropMonitoring
•WaterResources
•SportEventsCaseStudies
•SMOSCal/Val

Atmosphere
•AirQualityMonitoring
•ChemistryClimateChange
•LIDARCal/Val

TheDragon2programmewebsite

http://dragon2.esa.int

The2011DRAGON2brochure4

Hazards and Topographic Mapping
•CoalFires
•Wetlands
•ForestFires
•SeaIceDetection(ASAR)
•TopographicMeasurement
•CrustalDeformation
•MonitoringThreeGorges

Ocean and coastal zones
•MonitoringChinaSeas
•DRAGONESS
•CoastalZones
•RiverDeltas
•MonitoringWaterQuality

2008Dragon2KickOffSymposium 
2009BarcelonaSymposium 
2010GuilinSymposium 
2007AdvancedOceanTrainingCourse 
2008AdvancedLandTrainingCourse 
2009AdvancedAtmosphericTrainingCourse
2010AdvancedLandTrainingCourse 
ESAProcessingTools 
AcademicExchanges 
Dragon2ProgrammeManagement
Dragon2YoungScientists 
ESA,TPMandChineseEOSatellitesandInstruments'Data
ESAandTPMEODataDelivery 
ChineseEODataDelivery 
Dragon2StudyAreas 
Dragon2Website 
Dragon2UpcomingEvents 

ID.5314ForestEcosystems
ID.5317 Urbanisation 
ID.5319CroplandsinCO2 Budget 
ID.5341DroughtMonitoring
ID.5344POLINSAR
ID.5322Hydrology 
ID.5279CropMonitoring 
ID.5281WaterResources
ID.5295SportEventsCaseStudies
ID.5345CoalFires
ID.5264Wetlands 
ID.5258ForestFires
ID.5290SeaIceDetection(ASAR)
ID.5297TopographicMeasurement 
ID.5343MonitoringThreeGorges 
ID.5305CrustalDeformation 
ID.5316 MonitoringChinaSeas 
ID.5334DRAGONESS 
ID.5351WaterQuality 
ID.5338CoastalZones 
ID.5292RiverDeltas
ID.5253MonitoringAirQuality 
ID.5311ChemistryClimateChange 
ID.5291LIDARCal/Val 
ID.5252SMOSCal/Val

ListofinstitutionscooperatingintheDragon2programme
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↑Young scientists presenting poster papers during the Barcelona Symposium poster session

↑European and Chinese participants of the 2009 Barcelona Symposium 

2009 DRAGON 2 BARCELONA sYMpOsIUM, spAIN

Date 22-26June2009
place WorldTradeCenter,Barcelona,Spain
Hosts ESAandNRSCC
participants142scientistsfromChinaandEurope
web http://dragon2.esa.int/symposium2009
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↑2009 Barcelona Symposium poster

The2009Dragon2Symposiumbroughttogether
the joint Sino-European teams after 1 year of
activity. On a project-by-project basis, the 25
projectteamsreportedontheirprogress.Onthe
afternoon of the first day, a poster session
dedicated to research by young and Dragon 2
scientistswasopened.Thepostersoutlinedthe
aims and achievements of the research being
undertaken, theEOandotherdatautilised, the
methodologyusedandthelatestresults.Atotal
of68posterswerepresentedinland,oceanand
atmosphericapplicationsexploitingawiderange
of space and air borne EO data. The posters
remained on view for the duration of the
Symposium.

TheSymposiumwasformallyopenedon22June
2009, with presentations by ESA and NRSCC /
MOSTrepresentatives.TheDragon2programme
coordinators provided an up-date on the
programmeandtheactivitiessincekickoffand
informedontheactivitiesthatwereplannedfor
remainder of 2009and2010.This included the
atmospheric training course scheduled to take
placeatNanjingUniversityinOctober2009and
the location of the 2010 Mid Term Results
Symposium. The technical sessions formally
commencedontheafternoonofthefirstdayand
lasted for 4 days. The project teams had the
opportunitytoundertakemeetingsinparallelto
the technical sessions. Themorningof the last
daywasdedicatedtosummaryreportingoneach
ofthesessionsandtheteamsinformedontheir
future planning and activities. The Symposium
closedon26June2009.Allofthetechnicalsession
presentationsareavailabletoviewon-line:
http://dragon2.esa.int/symposium2009/program
me2009.html.

MainobjectivesoftheSymposium:

1. Dragon 1 Final Results Reporting

The first three days of the 2008 Dragon
symposiumservedasthecloseofthefirstphase
of the Dragon Programme (2004 to 2007).
AprotocolagreementwassignedbetweenESA
andNRSCContheDragon2Programmecovering
theperiodoftheprogrammei.e.2008to2012
(topcentrephoto). The proceedings of the
Dragon Programme final results (SP-655) were
distributed on CD-ROM. On a project-by-project
basis, the 16 project teams reported on their
resultsofexploitationofESAEOandthirdparty
missiondataacquiredduring thecourseof the
DragonProgramme.Therewerealsoreportson
progressfortheFP6projectsinatmosphereand
oceanscience.
On the afternoon of the second day, a special
"poster" sessionwas dedicated to research by
young scientists. Prizes were awarded for the
best poster papers in land, ocean and
atmospheric EO science. The awards were
judgedbyDragonleadinvestigators.

2. Kickoff for the Dragon 2 projects 

ThelasttwodaysoftheSymposiumservedas
theformalkickoffforDragon2projects.EOdata
delivery commenced inMay2008andwill last
forfouryears.Presentationsweremadeonthe
25 successful projects from the Dragon 2
Announcement of Opportunity (AO). This AO
concerns the exploitation of ESA, Chinese and
TPM EO data for science and applications
development in P.R. China. All of the project
executivesummarieswerepublished inEnglish
and Chinese and were distributed at the
Symposium.

↑Signing of the Dragon 2 protocol agreement between ESA and MOST representatives on 21 April
2008. The agreement concerns access to ESA, TPM and Chinese EO data for science and
application development in P.R. China for a four year period, programme management, academic
exchanges and training

The2011DRAGON2brochure

Date  21-25April2008
place  FragrantHillEmparkHotel,HaidianDistrict,100093,Beijing
Hosts  MOSTandESA
participants 344scientistsfromChinaandEurope
Web  http://dragon2.esa.int/symposium2008

DRAGON 1 FINAL REsULTs AND DRAGON 2 KICK
OFF sYMpOsIUM, 2008 BEIjING

↑2008 Dragon 2 Symposium poster
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↑Chinese and European young scientists receiving awards for the best papers in atmosphere, land
and ocean applications from ESA and NRSCC representatives
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TheGuilinSymposiumtookplacefrom17to21
May 2010 and was the occasion of the joint
teams’ reporting at themid term stage of the
programme. There were 252 participants.
Opening the symposiumon themorningof the
second day,MOST ViceMinister Dr. Cao Jianlin
said: "The Dragon Programme has offered a
successfulmodelinthefieldofEarthobservation
andreceivedwidespreadinternationalattention."

Theteamsreportedontheirlatestresultsover4
days in 2 parallel sessions. There were 54
technicalpresentationsmadewhichareavailable
to viewon-line. TheDragon2 young scientists
alsopresentedtheirresearchresultsinaposter
session. In all 67 posterswere presented in 8
categoriesandcertificateswereawardedforthe
bestposterpapersineachcategory.Tosupport
data ordering and delivery, EO data ordering
supportdeskswereavailableforthedurationof
the week and operated by ESA and NRSCC
respectively.

The results at the mid term stage of the
programme have been published as a joint ESA
and NRSCC publication entitled “Proceedings of
theSymposium,Dragon2ProgrammeMidTerm
Results[ESASP-684].

↑Symposium participants at the opening plenary session

↑ The participants of the 2010 Guilin mid term results Symposium

Date 17-21May2010
place Yangshuo,GuilinP.R.China
Hosts NRSCCandESA
participants252scientistsfromChinaandEurope
Web http://dragon2.esa.int/symposium2010

2010 DRAGON 2 MID TERM REsULTs sYMpOsIUM

↑Official opening of the 2010 Guilin Symposium by Vice
Minister MOST China, Dr. Cao Jianlin

↑Participants, lecturers and organisers of the 2nd ocean training course at SOED SIO,
Hangzhou, China

↑Photos from the ocean training course: opening session (top left); RA practical session
(top right); optical / ocean colour and SAR lectures (bottom left and right respectively)

2007 ADVANCED OCEAN TRAINING COURsE 

Date 15-20October2007
Hosts ESA,NRSCCandStateKeyLaboratoryofSatelliteOcean
EnvironmentDynamics,SecondInstituteofOceanography,
StateOceanicAdministrationofChina

Lecturers Prof.PanDeluSOEDSIOP.R.China-Dr.RolandDoerfferGKSS
Germany-Prof.DavidLlewellyn-JonesUniversityofLeicesterUK-
Dr.CraigDonlonMeteorologicalOfficeUK-Prof.HuangWeigen
SOEDSIOP.R.China-Prof.WernerAlpersUniversityofHamburg
Germany-Prof.JohnnyJohannessenNERSCNorway-Dr.Pierre-Yves
LeTraonIFREMERFrance

↑Advanced training course in ocean remote sensing poster

Ph.D. students, postdoctoral and research
scientists interested in ocean remote sensing
from China were invited to a 6 day training
course organised within the framework of the
DragonProgramme. The coursewas hosted by
Satellite Ocean Environment Dynamics at the
SecondInstituteofOceanography inHangzhou,
P.R.China.Thegoalsweretoprovidetheoryand
practicalsessionsonoceanremotesensingusing
ESAfreewaresoftwaretools.

Therewere9Europeanand2 Chinese lecturers
whogavelectureson:

•Current and future European and Chinese EO
satellitemissionsandaccesstoESAEOdata
•Principles of SAR, MERIS, (A)ATSR, and RA
measurements
•Processing, products and applications in
oceanography
•PracticalexerciseswithBEAM,Bilko,BRATand
SARToolsoftwaretools
•Modellinganddataassimilation

Thecoursewasattendedby64trainees.

•Associateorassistantprofessors

•Seniorscientists

•Engineers

•Ph.D.andM.Sc.students

↑Representatives of ESA and MOST-China at the Guilin Symposium bilateral meeting, 18 May 2010

DRAGON 2 PROGRAMMEGON 2DRA OGRAMMEPRGON 2 DRAGON 2 PROGRAMMEGON 2DRA OGRAMMEPRGON 2



↑Practical session on the ESA BEAT software tool (top left), theoretical lecture (top right)
and trainees being awarded certificates of attendance (bottom)

↑Trainees, lecturers and organisers of the advanced atmospheric training course at Nanjing
University, Nanjing, China

2009 ADVANCED ATMOspHERIC TRAINING COURsE

Date 19-24October2009
Hosts ESA,NRSCCandNanjingUniversity
Lecturers Prof.PengZhang-NationalSatelliteMeteorologicalCentre,China;

Prof.YiLiu-InstituteofAtmosphericPhysics,ChineseAcademyof
Sciences,China;Prof.JiangHong-InstituteforEarthSystemScience,
NanjingUniversity,China;Prof.BrunoCarli-ItalianNationalResearch
Centre(CNR),Italy;Prof.HennieKelder-RoyalNetherlands
MeteorogicalInstitute,TheNetherlands;DrBrianKerridge-CCLRC
RutherfordAppletonLaboratory,UK;Prof.HendrikElbern–University
ofCologne,Germany;Prof.ErkkiKyrola,FinnishMeteorological
Institute,Finland;SanderNeimeyer–S&T,TheNetherlands
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↑2009 training course poster

Ph.D. students, postdoctoral and research
scientists interested in atmospheric remote
sensing from China were invited to a 6 day
trainingcourseorganisedwithintheframeworkof
theDragon2Programme.Thecoursewashosted
byNanjingUniversity-SchoolofGeographicand
Oceanographic Sciences, P.R. China. The goals
weretoprovidetheoryandpracticalsessionson
remotesensingforatmosphericapplicationsusing
ESAandTPMEOdata.

Therewere6Europeanand3Chinese lecturers
whogavelectureson:

•Principlesandadvancedtheoryofatmospheric
remotesensing

•Explain basic measurement principles,
processingalgorithms,dataproductsandtheir
useinatmosphericapplications

•DemonstratethepracticaluseoftheBEATand
appropriatesoftwarefortheanalysisofGOME,
MIPAS, GOMOS, SCIAMACHY data in
Atmosphericresearch

•The key concepts of ESA’s ERS and Envisat
missionsandaccesstodata

•Demonstrate the synergy between different
atmospheric data for applications (e.g. trace
gasesinthetroposphere)

•Present assimilation techniques and their
applications

For the full daily programme and the lecturers
thatwerepresentedsee:
http://dragon2.esa.int/atmostraining2009/daily_
programme_e.html

Thecoursewasattendedby60trainees.
•Associateorassistantprofessors
•Seniorscientists
•PostDocs.
•Ph.D.andM.Sc.students

The2011DRAGON2brochure10

Ph.D. students, postdoctoral and research
scientistsinterestedinlandremotesensingfrom
ChinaandotherAsiancountrieswereinvitedto
a 6 day training course organised within the
framework of the Dragon 2 Programme. The
coursewas hosted byWuhanUniversity - State
Key Laboratory of Information Engineering in
Surveying Mapping and Remote Sensing
(LIESMARS) P.R. China. The goals were to
providetheoryandpracticalsessionsonremote
sensingforlandapplications.

Therewere8Europeanand2Chinese lecturers
whogavelectureson:

•CurrentandfutureEuropean,ThirdPartyMission
andChineseEOsatellitemissionsandaccessto
EOdata
•Principlesofoptical,thermal,activeandpassive
microwaveremotesensingforlandapplications
•Processingandproductsforfloodmapping,rice
mapping, land use change detection, forest
mappingandparameterretrieval,terrainmotion
andwaterresourcesassessment
•Practical exercises with ESA software tools
BEAM,NEST,BESTandPOLSARPRO

Forthefulldailyprogrammesee:
http://dragon2.esa.int/landtraining2008/dr2_lt_pr
ogramme.html

Thecoursewasattendedby60trainees.
•Associateorassistantprofessors

•Seniorscientists

•PostDocs.

•Ph.D.andM.Sc.students

↑Photos from the land training course: opening session (top left and right); students during a
practical session (bottom left); trainees being awarded certificates of attendance during the
closing ceremony (bottom right)

↑Participants, lecturers and organisers of the land training course at LIESMARS, Wuhan
University, Wuhan, China

Date 13-18October2008
Hosts ESA,NRSCCandWuhanUniversity-StateKeyLaboratoryof
InformationEngineeringinSurveyingMappingandRemote
Sensing(LIESMARS)

Lecturers Prof.BobSu,ITC,TheNetherlands-Dr.DanielePerissin,POLIMI,
Italy-Prof.LiaoMingsheng,LIESMARS,China-Prof.EricPottier,
UniversityofRennes,France-Prof.FabioRocca,POLIMI,Italy-Prof.
WoutVerhoef,ITC,TheNetherlands-Dr.HerveYesou,SERTIT,
France-Dr.ThuyLeToan,CESBIO,France-Prof.YifangBan,RIT,
Sweden-Prof.LiXingchao,CRESDA,China

2008 ADVANCED LAND TRAINING COURsE

↑2008 training course poster

DRAGON 2 PROGRAMMEGON 2DRA OGRAMMEPRGON 2 DRAGON 2 PROGRAMMEGON 2DRA OGRAMMEPRGON 2
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Ph.D. students, postdoctoral and research
scientistsinterestedinlandremotesensingfrom
ChinaandotherAsiancountrieswereinvitedto
a 6 day training course organised within the
framework of the Dragon 2 Programme. The
coursewashostedbyCAREERI,Lanzhou,China.
The goalswere to provide theory andpractical
sessionsonremotesensingforlandapplications.

Therewere6Chineseand8European lecturers
whogavelectureson:

•Current and future European, Third Party
MissionandChineseEOsatellitemissionsand
accesstoEOdata

•Principlesofoptical,thermal,activeandpassive
microwaveremotesensingforlandapplications

•Processingandproductsforfloodmapping,dry
landcropmapping,landusechangedetection,
forestmappingandparameterretrieval,terrain
motion, water resources assessment, snow
parameterretrievalandurbandevelopment

•Practical exercises with ESA software tools
BEAM,NEST,andPOLSARPRO

Forthefulldailyprogrammesee:
http://dragon2.esa.int/landtraining2010/pro-
gramme_e.html

Thecoursewasattendedby80trainees.

•Associateorassistantprofessors

•Seniorscientists

•PostDocs.

•Ph.D.andM.Sc.students

The2011DRAGON2brochure

2010 ADVANCED LAND TRAINING COURsE

↑ 2010 training course poster
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↑ Theoretical lecture (right) and trainees being awarded certificates of attendance (left)

↑Participants, lecturers and organisers of the 2010 land training course atCAREERI, Lanzhou,
Gansu Province, China

Date 6-11September2010
Hosts ESA,NRSCCandCAREERI-ColdandAridRegionsEnvironmentaland

EngineeringResearchInstitute,ChineseAcademyofSciences,Lanzhou,
Gansu,China

Lecturers Dr.SunJianbao-CEA,China;Profs.GongPeng&ShiJiancheng-IRSA,
CAS,China;Prof.LiuJiyuan(Prof.DengZengxiang)-IGSNRR,CAS;Profs.
PanZhiqiang&HouMinghui-CRESDA,China;Prof.DanielePerissin&
Dr.WangZhiyang-CUHK&POLIMI,Italy;Dr.ThuyLeToan-CESBIO,
France;Prof.EricPottier-Univ.Rennes-1,France;Prof.Christiane
Schmullius-Uni.Jena,Germany;Profs.BobSu&WoutVerhoef-Uni.of
Twente,TheNetherlands;Dr.HervéYésou-SERTIT,France

pROCEssING TOOLs
NEsT, BEAM, BEAT, pOLsARpRO, BRAT

softwareESAisproviding,freeofchargeandontheinternet,acollectionof
user-friendlyandopen-sourcesoftwaretoolsforthevisualisationand
exploitationofEOdata,fromEnvisat,ERSandThirdPartyMissions.
Upgrades,documentation,exampledatasetsandsupportareavailable
ontherelatedwebsites.Pleaseregistertodownloadthesoftwareand
receivethelatestup-dates.

Web http://earth.esa.int/resources/softwaretools

↑ Prof. Eric Pottier demonstrating the use of POLSARPRO (land training
course, CAREERI, Lanzhou in October 2010)

NEsT (NextESASARToolbox)hasanintegrated
viewer for reading, calibration, post-processing
and analysis of ESA and 3rd party SAR data
starting fromLevel 1.Distributed as fully open
source,NESTallowsuserstoeasilydevelopnew
readers and post-processors for SAR data by
meansofanApplicationProgrammingInterface
(API).Visitthewebsiteat
www.array.ca/nest/tiki-index.php.

BEAM (BasicERS&Envisat(A)ATSRandMERIS
Toolbox) is a collection of executable tools and
an Application Programming Interface (API)
which has been developed for viewing and
processingMERIS,(A)ATSRandASAR,SMOSand
TPM(ALOSandPROBA)data.Visitthewebsite
atwww.brockmann-consult.de/cms/web/beam.

BEAT (BasicERS&EnvisatAtmosphericToolbox)
is a collection of executable tools and an
application programming interface (API) which
hasbeendeveloped to facilitate the utilisation,
viewingandprocessingofESAGOMOS,MIPAS,
SCIAMACHYandGOMEdata.Visitthewebsiteat
www.stcorp.nl/beat.

pOLsARpRO ThePolarimetricSARDataProcessing
and Educational Tool aims to facilitate the
accessibility and exploitation of multi-polarised
SAR datasets including those from ESA Third
Party Missions (ALOS PALSAR), Envisat ASAR
Alternating Polarisation mode products,
RADARSAT-2andTerraSAR-X.Visit thewebsite
athttp://earth.esa.int/polsarpro.

BRAT (BasicRadarAltimetryToolbox)isacollection
oftoolsanddocumentsdesignedtofacilitatethe
use of radar altimetry data. It can read most
distributedradaraltimetrydata,fromERS-1&2,
Topex/Poseidon, Geosat Follow-on, Jason-1,
Envisat to the futureCryosatmissions,andcan
performprocessing and data editing, extraction
ofstatistics,andvisualisationofresults.Visitthe
websiteat
http://earth.esa.int/brat/html/data/toolbox_e
n.html. 

↑ Practical classes covered hands on processing of ESA data using BEAM, NEST and POLSARPRO
software tools

DRAGON 2 PROGRAMMEGON 2DRA OGRAMMEPRGON 2 DRAGON 2 PROGRAMMEGON 2DRA OGRAMMEPRGON 2
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pOLIMI Italy and Wuhan University, China
A Chinese Ph.D. student has been hosted in
Milan.JointfieldvisitstothestudyareasinChina
were organized in 2008 and 2009. In January
2010,theWuhanDragon2team,incooperation
with CHUK. HKSPRS and NRSCC, launched the
workshop on “Spatial Information Technologies
for Monitoring the Deformation of Large-Scale
Man-madeLinearFeatures”.

University of Twente, The Netherlands
Thereare6Chineseand1Europeanbeingtrained
at Ph.D. level, A regional soil moisture and soil
temperatureobservatoryhasbeenestablishedat
Naqusite(East),Maqusite(northeast) andNagri
(southwest)ontheTibetanPlateau.Thedataare
currently used for calibration and validation of
AMSR-E,ASCAT,andSMOSproducts.

Université joseph Fourier (IsTerre), France
and team members
Inthelast2years,fieldworkhasbeendonealong
theHaiyuanfaultandKunlunfaultsandtherehave
beenseveralexchangevisits.Forexample,ISTerre,
IPGPmembersvisitedinstitutesinChina;COMET
membersparticipatedinajointCOMET+/BGS/CEA
workshop;ChengshengYang(Chang'anUniversity)
and Yang Liu (Wuhan University) visited the
UniversityofGlasgow;threeUKteammembers
visitedtheInstituteofGeologyinBeijing.

IECAs – MITL and IETR University Rennes-1
The cooperation is on-going since April 2007
withseminars,studentexchange,co-supervision
ofstudentsandresearchusingsatelliteandair-
bornePolarimetricSARs.AworkingvisittoChina
wasmadeinApril&May2010withtheaimof
strengtheningcurrentandfutureresearch.Young
scientists A. Fontana, P. Wang and A. Marino
eachreceivedawardsfortheirresearchin2010.

↑Ngari Desert Observation and Research Station (NADORS) established in 2008 by the Institute
of Tibetan Plateau research Chinese Academy of Science (ITP/CAS); soil moisture sampling
shown bottom

↑ Seismology Project id. 5305 European and Chinese (IG, CEA Beijing main & SIL, CEA inset) team
members, at the Haiyuan fault (rupture trace of the 1920, M~8 Haiyuan earthquake, south of the
Hasi Shan, Gansu province)

post graduate training WorkingwithintheframeworkoftheDragon1and2
Programmes,severalEuropeanuniversitieshavemade
agreementswithuniversitiesinP.R.Chinatotrain
ChinesescientistsatPh.D.level

joint field visits Anumberofprojectteamshaveundertakenjointfield
campaignsinP.R.Chinatocollectgrounddataand
validatetheirresults

Academic exchanges Europeanscientistshavevisitedtheirpartnerinstitutions
inP.R.Chinaandviceversa

ACADEMIC ExCHANGEs

↑Exchange visit by Armando Marino (left) during April & May
2010, with Dr Feilong Ling (right), at the Chinese Academy
of Forestry, Beijing

↑ Participants of the Dragon 2 Progress meeting, 2 Sept. 2010 Hohhot, Inner Mongolia, China

↑ Dragon 3 Programme preparation, visit by ESA and NRSCC representatives to the Centre
of Space Science and Applied Research (left) and the Chinese Academy of Forestry (right)

DRAGON 2 pROGRAMME MANAGEMENT

9 june 2010 Visittothe2011Symposiumvenue,Národnídůmna
Vinohradech,PragueCzechRepublic

2-3 september 2010 ESAandNRSCCProgressMeetingwithChinesePIs,
Hohhot,InnerMongolia

21-22 February 2011 MeetingwithEastChinaNormalUniversity,Shanghaiin
preparationforthe2011advancedtrainingcoursein
oceanremotesensing

23-24 February 2011 Dragon3ProgrammepreparationmeetingsinBeijing
↑Visit to Národní dům na Vinohradech, Prague Czech Republic,
to initiate organisation and planning for the 2011 Dragon 2
Symposium.

InMay2010,followingavisittoPrague,Czech
Republic, ESA selected the venue for the
3rd annual Dragon 2 Symposium. The 2011
Symposium will bring the joint Sino-European
teams together for reporting after more than 3
year’sactivity.Therewillalsobeapostersession
dedicatedtoreportingbyyoungscientists.

On2and3September2010,ESAandNRSCChad
ajointprogressmeetingwithChineseDragon2
lead investigators in Hohhot, Inner Mongolia.
ESAinformedthePIsabouttheup-coming2011
Dragon Symposium in Prague Czech Republic.
ESAandNRSCCrequestedtheDragon2scientists
tosubmitabstractsfortheISRSE34whichwill
beheld inSydney in2011and forwhich there
will be an invited session on the Dragon 2
Programme.Thestatusofthemidtermresults
proceedings was reviewed and actions to
completetheproceedingsweremade.

On21and22February2011,theorganisationfor
the advanced training course in ocean remote
sensing was initiated following a visit to East
ChinaNormalUniversity,Shanghai.

On 23 and 24 February, ESA and NRSCC
representativesvisitedinstitutionsinBeijingand
met to discuss continuation of the Dragon 2
programmetoafollowonprogramme,Dragon3.
Both ESA and China plan to launch several
continuityandnewmissionsin land,oceanand
atmosphericscienceandapplications.Sothereis
potentialtocontinuecooperationforafurther4
yearperiodstartingin2012.

↑ Dragon 3 Programme preparation, visit by ESA and NRSCC representatives to Beijing Landview
Mapping Information Technology Co. Ltd. 
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ESAhasallocated resources toDragon2projects
for training of young scientists. The applicable
periodisinPhase12008toendof2010andin
Phase2,2011to2012.ESAhasplacedcontracts
with 18 European Institutions participating
inDragon2projects.Thetypesoftrainingsup-
portedinclude:

•DoctorofPhilosophy(Ph.D.),3yearsduration
•Post graduateMaster of Science (M.Sc.), 1 year
durationx3foreachyearoftheapplicableperiod
•PostDoctoralResearch(PostDoc.)24months
withevidenceofpublicationinleadingscientific
journalorconferenceproceedings

ESAhasrequestedthefollowingdeliverablesto
set up the contracts and monitor student
progress:

1.Proposal to ESA for training support using a
proposaltemplate

2.TrainingReporttoESA(every6months)
3.PresentationofprogressandresultsatDragon
2Symposia

4.Any software developed as a result of the
trainingsupport

During 2009 to 2011, several of the young
scientists haveandwillundertakestudyperiods
andfielddatacollectioncampaignsinP.R.China.
Theywillworkwith theirChinesecounterparts.
Atthe2011PragueSymposium,theywillreport
ontheirprojectactivitiesandtheirlatestresults.

→ supported post graduate training for young Europeans in land, ocean and
atmospheric applications

→ Master of science, doctoral degrees and research supervised by leading EO
scientists in Europe and China

→ study periods, field work, and data collection in p.R. China
→ Annual reporting at Dragon 2 symposia, 2009 (Barcelona), 2010 (Guilin), 2011

(prague)

DRAGON 2 YOUNG sCIENTIsTs

↑ Reik Leiterer and Johannes Reiche from Uni. Jena, Germany
undertook a field visit with CAF staff to Hebei Province in
September 2009

↑Chinese young scientists presenting posters at the 2010 Mid Term Results Symposium

↑2010 Guilin Symposium – presentation of best paper awards to Chinese and European young scientists

Satellite

ENVISAT

Advanced Along Track Scanning Radiometer (AATSR)
SCanning Imaging Absorption SpectroMeter for Atmospheric CHartographY (SCIAMACHY)
MicroWave Radiometer (MWR)
MEdium Resolution Image Spectrometer Instrument (MERIS)
Advanced Synthetic Aperture Radar (ASAR)
Doppler Orbitography and Radiopositioning Integrated by Satellite (DORIS)
Global Ozone Monitoring by Occultation of Stars (GOMOS)
Laser Retroreflector (LRR)
Michelson Interferometer for Passive Atmospheric Sounding (MIPAS)
Radar Altimeter-2 (RA-2)

Radar Altimeter (RA)
Along Track Scanning Radiometer (ATSR)
Global Ozone Monitoring Experiment (GOME)
Microwave radiometer (MWR)
Synthetic Aperture Radar (SAR)
Wind Scatterometer (WS)
The Precise Range And Range-Rate Equipment (PRARE)

Soil Moisture and Ocean Salinity mission

Atmospheric Dynamics Mission (ADM-Aeolus)

The Compact High Resolution Imaging Spectrometer (CHRIS)

Phased Array L band Synthetic Aperture Radar (PALSAR)
Advanced Visible and Near Infra Red Radiometer (AVNIR-2)
Panchromatic Remote-sensing Instrument for Stereo Mapping (PRISM)

ERS-1 & 2

SMOS

ADM

PROBA

ALOS

Instruments

↑ ESA and TPM satellite missions and EO instruments

EsA, TpM AND CHINEsE sATELLITEs
AND INsTRUMENTs' DATA

EO data ForscienceandapplicationdevelopmentinChina,ESAandNRSCC
areprovidingEOdatatotheDragon2jointSino-Europeanteams.
Theinstrumentsareusedformonitoringtheocean,landand
atmosphereexploitingarchive,current,andfuturedata.

TpM data ESAhasmadeagreementwithotheragencies(e.g.JAXA)forthe
acquisitionofALOSdataforscienceandapplicationdevelopment.
PALSARinparticularallowsforacquisitionofpolarimetricSARdata
atL-bandandthisiscomplementarytoASARdataatC-band.

↑ In-situ calibration target, Beijing-1 Calibration Campaign in
An’hui, China, March 2006. Courtesy of Beijing Landview
Mapping Information Technology Co. Ltd. (BLMIT)

Satellite

Beijing-1

CBERS

Multi-Spectral Imager (MSI)

CCD Camera (CBERS-01 and CBERS-02)
Infrared Multispectral Scanner (IRMSS) (CBERS-01 and CBERS-02)
Multispectral Camera (MUX) (CBERS-03 and CBERS-04)
Wide Field Imager (WFI) (All CBERS satellites)

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

Hyper-spectrum Imager
Wide field multi-spectrum camera

Infrared scanner

Synthetic aperture radar

FY-3

HJ-1-A

HJ-1-B

HJ-1-C

Instruments

↑ Chinese EO satellite missions and EO instruments 

↑The use of multiple satellite and instrument imaging
resources increases the temporal frequency of observations.
E.g. changes in water extent during different seasons and over
different years can be monitored for Poyang Lake. ASAR WSM
image July 2006 (top), Beijing-1 XS July 2006 (centre) and
ALOS bi-polarimetric imagery Nov. 2007 (bottom)

↑Rogier van der Velde receiving his PhD degree from Professor Bob Su (University of Twente) on 5 November
2010 in Enschede, The Netherlands
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Beijing-1

CBERS-1/2

HJ

FY

↑ Total Chinese data delivery (from April 2008 to January 2011) by instrument

CHINEsE EO DATA DELIVERY

The2011DRAGON2brochure 19

↑ CBERS satellite is operated by CRESDA over China

"Beijing-1" satellite was launched in October
2005 by China. The satellite, weighing 166.4
kilograms, is in an orbit 686 kilometers above
Earth. It carries a wide swath CCD with 32m
spatial resolution and a panchromatic sensor
with 4m resolution. It could be used to earth
observationforDisasterMonitoringConstellation
(DMC)andresearch.

TheChina-BrazilEarthResourceSatellite(CBERS)
isaremotesensingsatellitejointlydevelopedby
ChinaandBrazil.CBERS-1,CBERS-2andCBERS-2B
were separately launched in 1999, 2003 and
2007. CBERS-2C shall follow, with respective
launchplannedfortheendof2011.

HJisanewconstellationconsistingof3satellites
(A,BandC),A&Bwererecentlylaunchedin2008,
HJ-AcarriesawideswathCCDandahyperspectral
imaging sensor, HJ-B carries awide swath CCD
andathermalimagingsensor,andHJ-CisaSAR
satelliteandwillbelaunchedin2012.

FYseriesisChinesemeteorologicalsatellitesand
consistedwith3seriesnow(1,2and3).Asfor
FY-3series,thefirsttwoisexperimentalsatellite
and the last two is operational satellites. The
firstexperimentalsatellite(FY-3A)waslaunched
on May 7, 2008 and the second satellite was
launchedonNovember2010.

WithreferencetofiguresChineseEOdatadelivery

•Beijing-1 data is being requested by 10 land
projects and 4 projects investigating sea and
waterquality.

•ThenumberofCBERSimagesis606whichare
mostlyusedinoceanapplication.

•HJimagesareforlandandoceanapplications.
•Only project ID.5292 has applied FY images
intotheresearch.

With reference to figure showing total data
deliveryforESAandTPMhighbitratedata

•ThemajorityofASARimagesrequestedarefor
landandenvironmentapplications

•The MERIS FR images are mostly for ocean
colourapplications

•Fortimeseriesanalysisbacktothe1990’ssev-
eralprojectsarerequestingERSSARimagery

•ALOSdatadeliveryincludes:
-PALSARforPOLInSARapplications(projectsid
5317, 5343 and 5344), environmental
monitoring (projectsid5258and5322),seaand
sea-icemonitoring(projectsid5290and5338);

-PRISM data for very high resolution DEM
(~2.5m) generation (projects id 5252, 5322
and5343);

-AVNIR-2 data for high resolution urban
imagery(projectid5295)

ASAR IM & AP

MERIS FR

ERS SAR

TPM ALOS

↑ Total ESA and TMP high bit rate data delivery (from April 2008 to January 2011) by instrument

The2011DRAGON2brochure

sensor
ASARIM&AP
MERISFR
ERSSAR
TPMALOS
Total

EsA AND TpM EO DATA DELIVERY

↑ ALOS is operated by JAXA and ESA has agreed access to data
over China from its optical and polarimetrc L-band SAR
instrument payload
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↑ Delivery of ESA and TPM high bit rate data on a project by project basis (from April 2008
to January 2011); NB for atmospheric chemistry projects and low resolution products (ASAR
Medium Resolution and MERIS Reduced Resolution) data are delivered via FTP or HTTP

sensor
HJ
CBERS-1/2
Beijing-1
FY
Total

0 500 1000 1500 2000 2500 3000 3500 4000

Crustal Deformation (5305)

Monitoring Three Gorges (5343)

Topographic Measurement (5297)

Monitoring China Seas (5316)

Hydrology (5322)

Wetlands (5264)

Forest Fires (5258)

River Deltas (5292)

Crop Monitoring (5279)

Coastal Zones (5338)

Urbanisation (5317)

Sea Ice Detection (ASAR) (5290)

Forest Ecosystems (5314)

POLINSAR (5344)

Croplands in CO2 Budget (5319)

Drought Monitoring (5341)

SMOS Cal/Val (5252)

Monitoring Water Quality (5351)

Water Resources (5281)

Sport Events Case Studies (5295)

DRAGONESS (5334)

0 100 200 300 400 500 600 700

Monitoring China Seas (5316)

Sea Ice Detection (5290)

Urban (5317)

Forest Fires (5258)

Wetlands (5264)

Water Resourse (5281)

River Deltas (5292)

SMOS Cal/Val (5252)

Crop Monitoring (5279)

Drought Monitoring (5341)

Crop in co2 Budget (5319)

Hydrology (5322)

Water Quality (5351)

EO&Sport Events (5295)

04/08 to 01/11
7718
1181
866
265

10030

04/08 to 01/11
 946
 606
 226
 10
1788

↑ Delivery of Chinese data on a project by project basis (from April 2008 to January 2011)
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The wide swath and high temporal revisit capability of Beijing-1 and CBERS
multi-spectralsensorsensuresmulti-temporalcoverageovertheDragon2studyareas.
OverChinaseas,oceancolourandthermalstudiesarebeingsupportedbyopticaland
thermalinstrumentsonboardESAandChinesesatellites,e.g.MERIS,AATSRonEnvisat.

Theallweather,dayandnightcapabilityofSARinstrumentssuchEnvisatASARandHJ-
CensureslargeareamappingapplicationsinChina’scloudcoveredsouthernregions.

TheacquisitionofEnvisat’satmosphericinstrumentdataisglobaloverChinaaswillbe
theoperationofSMOSandADMinstrumentdatainsupportofCAL/VALprojects.

DRAGON 2 sTUDY AREAs

↑ ENVISAT is the largest Earth Observation spacecraft ever
built. It was launched from French Guiana by Ariane 5 on
the 1st March 2002

ID 5258 ID 5345 ID 5290

ID 5281 ID 5314 ID 5295ID 5344

ID 5322 ID 5279  ID 5319 ID 5317

ID 5341

ID 6264

Hazards projects Land & Environment projects Oceanography and Coastal Zones projects Topographic Mapping projects Atmosphere  projects CAL/VAL projects

DRAGON 2 sTUDY AREAs

ESAinstrument'splanningconflictsarecheckedup-frontfollowingtheDragon2conflict
freeschemethusahighpercentageofrequestedacquisitionsandmodesofacquisition
areprovidedtoinvestigators.

PIsarerequestedtoprovidetheirplanningaheadoftheacquisitioncycles.Instrument
andprojects'conflictsarecheckedupfrontusingtheProjectImpactAssessmentTool
(PIAT).  Following conflicts resolution, thePIs enter their conflict free requests into
EOLISA,theon-lineinterfaceforESAdataordering.

FewrequestsovertheEasternpartofChinaandseaswerecancelledbecausethearea
isnot inARTERMISvisibilityandthereforenosimultaneousASARHRandMERISFR
acquisitionsarepossible.

↑ The Chinese Beijing-1 microsatellite was launched on 27
October 2005 and carries a panchromatic and a multi-spectral
sensor payload

ID 5316 ID 5351 ID 5334 ID 5338

ID 5292 ID 5297 ID 5343 ID 5305

ID 5253 ID 5211 ID 5291 ID 5252
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DRAGON2 Programmeinformation&reportingportal

→ News&Events

→ Projects,partnersandstudyareas

→ Symposia-programmes,abstractsandpresentations

→ ESA,TPM&ChineseEOmissions

→ Accesstodocumentation-EOdataordering,brochuresandabstractbooks

→ Advancedtrainingcourses–registration,programmes,lecturersandcontent

→ Mid(published2010)andfinaltermproceedings

DRAGON 2 WEBsITE

http://dragon2.esa.int

DRAGON UpCOMING EVENTs

↑ State Key Laboratory of Estuarine and Coastal
Research, ECNU, P.R. China

AdvancedTrainingCourseinOceanRemoteSensing

Venue
ThecoursewillbehostedbytheStateKeyLaboratoryofEstuarineandCoastalResearch
EastChinaNormalUniversity(ECNUSKLEC),Shanghai,P.R.China

Dates
From24to29October2011

Registration
Registrationisfreeofcharge.ThecourseisopentoChineseandSEAsiannationals.

sponsors
ThecourseisbeingsponsoredbyMOST/NRSCC,EastChinaNormalUniversityandESA.

Course Content
ThelecturesandpracticalsessionsshallcovertheoryandprocessingofESA,TPMand
ChineseEOdataforoceanmonitoringandparameterretrievalsoverChinaSeas.

Web
ThetrainingcoursewebsitesareavailableinEnglishandChinese:

[ENGLISHVERSION]
http://earth.eo.esa.int/trainingcourses/OceanTrainingCourse2011

[CHINESEVERSION]
www.dragon2.ecnu.edu.cn

NRSCCandESAproposethatthefinalresultsarepublishedasanESA/NRSCCjointpublication

Objectives

•Topublishthefinalresultsofthe4yearprogramme

•Co-authorshipofpapersbyEuropeanandChinesescientists

•MakeavailabletheSpecialPublication(SP)asaDVDtoallDragon2investigators

schedule

•Thecallforpapersisopenfrom1January2012

•Papersmustbesubmittedby29June2012

•TheDVDshallbeavailable30September2012

FinalResults,CallforPapersandPublication

The2011DRAGON2brochure

DRAGON2FinalResultsandDRAGON3KOSymposium

Dates
From25to29June2012

Location
TheSymposiumwillbeheldinBeijing,P.R.China

DRAGON 2 PROGRAMMEGON 2DRA OGRAMMEPRGON 2 DRAGON 2 PROGRAMMEGON 2DRA OGRAMMEPRGON 2
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↑ ERS-2 SAR (1998 & 1999) and ENVISAT ASAR (2008) images and the detected positive and
negative changes in yellow and blue overlaid in a false color composite using (a) Log normal and
(b) Generalized Gaussian; Top: Beijing International Airport, Bottom: Shanghai

↑ HJ-1B (row 1), MLC HJ-1B (row 2), MLC HJ-1B & ASAR (row 3) and Decision Tree (row 4). Column 1:
City center. Column 2: Golf course and bare field. Column 3: Mountain areas, agriculture and build-up 

sATELLITE MONITORING OF URBANIZATION
IN CHINA FOR sUsTAINABLE DEVELOpMENT

↑ ASAR composite image of  Bejing: 2008-07-15 HH (R),
2008-07-31 VV (G), 2008-09-01 HH (B)

The overall objective of this research is to
investigate space-borne SAR data, optical data
and fusion of SAR and optical data for
urbanizationmonitoring inChina,andtoassess
the environmental impact of urbanization for
sustainableurbandevelopment.

UsingENVISATASARdatafrom2008andERS-2
SAR data from 1998 & 1999, several change
detectionalgorithms includingaminimumerror
thresholdingalgorithmweretestedfordetecting
urban expansion. Based on CBERS data from
2002and2008,achangedetectionprocedureby
fusingchangeinformationobtainedfrommultiple
difference imageswas implemented. For urban
land cover mapping, the synergistic effects of
ASAR and HJ-1B data were investigated while
fusion of EVNISAT ASAR, ALOS PALSAR and
Terra SAR-X data are being evaluated. Local
Indicators o Spatial Autocorrelation (LISA)
indexesweredevelopedtoextracturbanextent
fromENVISATASARdata. Beijing-1,HJ-1,and
CBERSwere evaluated and compared for urban
landcoverclassification.

The results show that the minimum error
threshholding algorithm based on the modified
ratiooperatorandlognormalorNakagamiratio
of multitemporal SAR data was effective to
detect urban growth.  The method based on
integrationofmultiplespectralchangedifference
images was feasible for land cover change
detection. Fusion of ENVISAT ASAR and HJ-1B
multispectral data using decision tree
classification proved to be advantageous for
urban land covermapping over ASAR or HJ-1B
data alone. For comparison ofmultiple Chinese
earth observation data for urban land use
classification, the preliminary results showed
thattheBEIJING-1dataweresuperiortoHJ-1B
andCBERSdatawhentheywereclassifiedbased
onspectralinformation.

prof. Yifang Ban email:yifang@kth.se
prof. peng Gong email:gong@irsa.ac.cn

Prof.PaoloGamba,Prof.PeijunDu

Young scientists: AlexanderJakob,JanHaas,OsamaA.Yousif,MassimilianoAldrighi,
JunshiXiaandSicongLiu,ConcongLi,JieWang,andLeiWang.
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TheFORESTDRAGON2projecthasoverallgoal
toimproveknowledgeoftheforestecosystemin
China.To thisscope,ERSSARdata from1995-
1998andEnvisatASARdatafrom2005-2010are
used to compileaunique timeserieson forest
cover and forest growing stock volume (GSV)
informationatregionalandnationalscaleforthe
last15years.

ERS-1/2tandemcoherencehasbeenusedtoesti-
mateforestGSVforNortheastandSouthChinaat
50mresolutionover4.5millionkm²(seefigure).
Validationagainstlandcoverproducts showedan
agreement of more than 70 % in terms of
forest/non-forest information. The accuracy of
theGSVclasseswas79%foratestsiteinthe
Changbaimountainrange.

Envisat ASAR dual-pol backscatter from the
Alternating Polarization (AP) Mode is used to
determineforestandnon-forestclassesfor2005
and, consequently, changeswith respect to the
1995 baseline. Recently, an improved approach
for forest/non-forest classification has been
developed,whichprovedtobeautomatic,robust
and accurate (> 80%). The classification shown
topofthepage,showsanexampleofaclassified
ASARimageattheRussia-Chinaborder.

Continuous acquisitions of ASAR at kilometric
resolution are the basis for mapping beyond
2005.Thefigureshowsonthe left-handsidea
GSV map derived from hyper-temporal ASAR
GlobalModebackscatterdataforNortheastChina
at 1 km resolution for the years 2007/2008.
In terms of forest/non-forest information, the
agreementwiththeNationalLandCoverDataset
of China shown on the right-hand side of the
figureis79%.

DRAGON 2 LAND & ENVIRONMENT PROJECTSGON 2DRA ONMENT PRLAND & ENVIR STCJEOONMENT PR

↑ Forest GSV map of China based on ERS-1/2 tandem coherence data from 1995 to 1998.
(Authors: Mr. Reik Leiterer and Mr. Johannes Reiche, FSU Jena)

↑ Forest GSV map of Northeast China based on Envisat ASAR GM backscatter data from
2007/2008. (Authors: Dr. Maurizio Santoro, GAMMA, and Mr. Reik Leiterer, FSU)

prof. Christiane schmullius email:c.schmullius@uni-jena.de
prof. Li Zengyuan email:zengyuan.li@caf.ac.cn

Dr.MaurizioSantoro,Dr.LingFeilong,Dr.TianXin,Prof.ChenErxue,Dr.PangYong,
Dr.ChristianThiel,Dr.UrsWegmüller
Young scientists:Mr.JohannesReiche,Mr.ReikLeiterer,Ms.HuangYanping,
Ms.KerstinTraut

FOREsT DRAGON 2: FOREsT ECOsYsTEM
OBsERVATIONs OF THE CHANGING EARTH FOR
DRAGON 2 INCLUDING IDENTIFICATION AND
MONITORING OF DIsTURBANCEs

↑ Forest/non-forest map at the Russia-China border based on
a Envisat ASAR AP image from 2005. (Authors: Dr. Feilong Ling
and Ms. Ynaping Huang, IFRIT CAF)

24

↑ Row1: Pudong International Airport. Row2: Expo Park. Row3: Jiangnan Shipyard. (a) 2002 (b)
2008 (c) FS (d) MV (e) DS (f) FI. False colour composite images and change detection results
for different fusion strategy (detailed analysis on three image blocks

The2011DRAGON2brochure The2011DRAGON2brochure
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↑ Tibetan Plateau Observatory of soil moisture and soil temperature (left); SRTM DEM of Maqu area
and location of the 20 monitoring sites of the network (right)

↑ Series of soil moisture maps retrieved from ASAR WS mode images collected over the central
part of the Tibetan Plateau during the 2005 and 2006 Monsoon seasons

DROUGHT MONITORING, pREDICTION
AND ADApTATION UNDER CLIMATIC CHANGEs

↑ Wind profiler at Mt. Everest station

The objective of this project is to develop a
quantitative and operational system for nation
wide drought monitoring and drought impact
assessment for application in agriculture and
waterresourcesandenvironmentinChinausing
ESA,Chineseandotherrelevantsatellitedataas
majordatasourceincombinationwithotherdata
source (e.g. meteorological and drought
statistics, etc.). An extension to drought
predictionandadaptationtoclimatechangewill
be made compared to the Dragon I drought
monitoringproject.

Indetailtheprojectwillgenerate:(1)realtime
drought monitoring and prediction system, (2)
improved understanding of land surface
processesandland-atmosphereinteractionsover
different terrains (e.g. agriculture land, forest,
Gobidesert,highplateau,polarenvironment),(3)
algorithms for estimation of land surface
parameters and heat fluxes, (4) assessment of
economiclosscausedbydroughtandadaptation
measures under climatic change, (5) training of
youngscientistsintheareaofwater,climateand
environment.AnInternetbasedsystemwillbe
developedtoprovideinformationconcerningthe
drought evolution situation and to support
drought relief decision-making. The systemwill
be implemented at the China National
MeteorologicalCenterandcanbeaccessedinreal
time by decision-making agencies at different
levels (national, provincial, local authorities) via
Internet.

In addition to existing monitoring networks,
threeregionalsoilmoistureandsoiltemperature
observations sites have been established in
Naqu, Maqu and Agri areas. Several peer
reviewedpapershavebeenpublishedandthree
PhDtheseshavebeencompletedaspartofthe
projectoutput.

prof. Zhongbo (Bob) su email:b_su@itc.nl,z.su@utwente.nl
prof. Yaoming Ma email:ymma@itpcas.ac.cn

Prof.MassimoMenenti,Prof.JoseSobrino,Prof.Zhao-LiangLi,Dr.WoutVerhoef,
Dr.LiJia,Prof.JunWen,Dr.YanboHe,Prof.LiWan,Prof.QinhuoLiu,Prof.QiangYu,
Prof.XinLi,Youngscientists:Dr.RogiervanderVelde,MSc.LauraDente,
Dr.LeiZhong,MSc.YijianZeng,MSc.XinTian,Dr.LonghuiLi,MSc.ChangboQin
Teammembers:Ir.WimTimmermans,MSc.LichunWang,Eng.MuratUcer,Ir.Marcel
vanHelvoirt,Dr.ChristiaanvanderTol,Dr.SuhybSalama,Dr.ZoltanVekerdy,
Prof.W.Verhoef

Recentstudiessuggestanetnorthernmid-lati-
tudeterrestrialcarbonsinkof1–2.5PgC/yrdis-
tributedrelativelyevenlybetweenNorthAmerica
andEurasiabutwithconsiderableuncertaintyin
its magnitude, geographical distribution and
causes.Muchattentionhasbeenpaidtothecon-
tribution of forest ecosystems to the C sink,
whilelessattentionhasbeenpaidtoagriculture.
However,itisbecomingrecognizedthatagricul-
turalmanagementcanplayanimportantrolein
mitigating climate change by reducing carbon
losses fromsoils andmethaneproduction from
ricecultivation.Theoverallobjectiveofthisproj-
ect is to improve our knowledge of the role of
croplandsandgrasslands inthecarboncycleof
China by bringing models and satellite data
together.

In theproject, theproposedapproachhas two
balancedcomponents:

1) theobservationmethodologybringingtogether
datasetsrelevanttocalculationsofCfluxes.The
dataarefromvarioussources(e.g.meteorological,
soilmaps..),butthemostimportantsourcesare
information provided by EO. EOmethods using
ESA,ChinaandESATPMdataaredevelopedor
adaptedtotheenvironmentunderstudy;

2) modelling work that adapts and validates
existingmodelstoestimateCfluxesinthesoil-
vegetation-atmospheresystem(seegraphtopof
page). Preliminary comparison between EO and
modellingoutputonthemethaneemissionsover
Chinaappearspromising(asshownpagecentre).

DRAGON 2 LAND & ENVIRONMENT PROJECTSGON 2DRA ONMENT PRLAND & ENVIR STCJEOONMENT PR

↑ Mean annual methane production over China from SCIAMACHY. Strong annual variation is seen
with highest concentrations from April to December due to double rice cultivation 

↑ Modeled rice paddy CH4 production (mean from 2001 to 2005)

Dr. Le Toan Thuy email:Thuy.Letoan@cesbio.cnes.fr
prof. Huang Yao email:huangy@mail.iap.ac.cn

Prof.TanBingxiang,Prof.ShaunQuegan,Dr.WangXiaoqin,Dr.HeGuojin,Dr.Alberte
Bondeau,Dr.MichaelBuchwitz

THE ROLE OF CROpLANDs AND GRAssLANDs
IN THE CARBON BUDGET OF CHINA 

↑ CH4 emission from Chinese rice paddies increased in general,
but the growth rate has decreased since the mid 1970s, Source:
Wang P, Huang Y, Zhang W, Adv. Clim. Change Res.,2009
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↑ Soil moisture and weather monitoring stations on the Tibetan Plateau
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↑ Span image of quad-polarization data acquired by IECAS P–band SAR system

↑ DEM extracted from IECAS P-band SAR system acquired polarimetric SAR data

↑ Graphic shows dual frequency X/P band SARs and mounting
on aircraft

The Geometric Perturbation Filter
This project aims to develop new coherence
basedfilteringandclassificationtechniquesfor
application to polarimetric (POLSAR) and
polarimetric Interferometric (POLInSAR) space-
bornedataforlandapplications.Thiswillbethe
firsttimesuchtechniqueshavebeenappliedto
EOdataandseveralinnovativedevelopmentsare
foreseen.Basicallyitemploysaprojectionofthe
complex [S] matrix data onto predetermined
reference statesand thenestimates the coher-
ence by perturbation of the states about this
reference. Classification is then achieved per-
forming several detections of the typologies of
areastodiscriminateanddecidingforthemaxi-
mum among the obtained detection masks.
ValidationagainstL-bandfullpolarimetricALOS-
PALSARdatashowsgooddiscriminationcapability.
Specifically, the improvement provided by the
newtechniqueseemstobetheindependenceon
the total backscattered power from the target
(shown bottom of page). This is particularly
advantageous on mountainous areas where
geometrical effects can introduce amodulation
ofthetotalpowerleadingtomisclassifications.

Earth surface deformation monitoring and DEM
extraction
Theproposedresearchactivitiesconductedinthis
topicaimatdevelopingageneralmethodology for
the Earth Surface Deformation Monitoring and
DEMextractionandto investigate thepotential
applicationcapabilities(WesternChinamapping)
oftheadvancedPolInSARairbornedual-frequency
(X/P) SAR system, developed by IECAS under
project supported by MOST. First results of
the P-band polarimetrc SAR system’s image
acquisition campaign and DEM retrieval are
illustrated.
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Background:
TheinnovationoftheresearchprojectID5334is
mostlytoinvestigatetheapplicationofPol-InSAR
to deriving land cover and Earth Surface
deformation information. This project contains
four main scientific topics covering Land Cover
Analysis, Earth Surface Deformation Monitoring
and DEM Extraction, Forest Vertical Structure
Parameters Extraction and PolSARpro Software
Development.

New POLSAR Land Cover Classification Test
Site (Tahe, Heilongjiang Province)
AnewtestsiteinNortheastofChina,TaheCounty
of Heilongjiang Province has been established
where a wild forest fire occurred here in
September, 2003, burning and damaging more
thanhalfofthestudyarea.Onequad-polarization
ALOS PALSAR image (Sept. 7, 2008), and two
quad-polarization Radarsat-2 SAR images (July
14andOct.18,2009)havebeenacquiredforthis
study.OnesceneofSPOT5image(2.5mpanand
10mmulti-spectral)datedJuly27,2006wasalso
acquired. Ground truth data were surveyed
during Sept., 2010 (test site conditions are
showninthetopphotograph).

Latest Results:
Polarimetric Fire Scars Detection
Thisprojectaimstomonitor,detectandmapfire
scarsfromspacebornefullypolarimetricSARdata.
If the reflection symmetry condition is satisfied
after the polarimetric compensation processing,
the classification accuracy is improved and the
boundarybetweenfirescarandforestareacanbe
achieved automatically. This new and original
applicationpresentsgoodclassificationresultsas
canbeseeninthetopofthepagefigure.
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↑ Forest scar mapping result before orientation angle compensation (middle) and that after
compensation (right) using ALOS PALSAR Sept. 7, 2008 SAR data (left)
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Dr.ShaneR.Cloude,DrKonstantinosP.Papathanassiou,Prof.ZengyuanLi,Dr.Wen
Hong,Dr.MaoshengXiang,Prof.ChaoWang,Dr.HongZhang

TECHNIQUEs FOR DERIVING LAND COVER AND
EARTH sURFACE DEFORMATION INFORMATION
FROM pOLARIMETRIC sAR INTERFEROMETRY

↑ Field visit to check the vegetation types in the burned area
of the test site
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↑ ALOS PALSAR – Tain test site (China) Pauli color coding (left) and proposed classifier based
on the Geometric Perturbation Filter (right)

↑ SPOT5 image (10m multi-spectral, R: SWIR band; G: NIR band; B: Red band) dated July 27, 2006 (right);
Radarsat-2 quad-polarization data imaged 18 Oct. 2009 (left) (3looks in azimuth, 2 looks in range)

↑ IECAS–X/P–SAR system X-Band high resolution SAR image

The2011DRAGON2brochure The2011DRAGON2brochure 29



DRAGON 2 LAND & ENVIRONMENT PROJECTSLAND & ENVIRGON 2DRA ONMENT PRLAND & ENVIR STCJEOONMENT PR

Asaninterdisciplinary,intensive,coordinatedand
multi-scale experiment, the data obtained from
the field campaigns in WATER, both acquired
fromairborneandsatellite-borneremotesensing,
andobservedontheground,havingbeenusedto
generateahigh-resolutionandspatiotemporally
consistent data set for the development of
integrated watershed sciences. Additionally,
substantialresultshavebeenachieved:1) Snow
water equivalent (SWE) and snow depth (SD)
were derived using K andKa-bandsmicrowave
radiometers. An empiricalmethodwas used to
deriveSDandSWE.Snowalbedowasextracted
by Hyperion image. 2) Soil freeze/thaw status
was captured by the airborne/track-mounted
radiometer observations. Ground penetrating
radarmeasurementswerecarriedouttoobtain
theheterogeneitiesofsoilmoistureatthefield
scale and frozen/thaw penetration depth. 3) A
two-layer surface energybalanceparameteriza-
tionschemewasproposedfortheestimationof
surfaceheatfluxesusingthermal infrared(TIR)
dataoversparselyvegetatedsurface.4) Imaging
LIDARmeasurementswereusedtoestimatethe
aerodynamicroughnesslengthandaDSManda
DEMfrommultipleflightpassesoveranhetero-
geneousirrigationarea,withagroundresolution
of1m.5) Atwo-stepretrievalschemewaspro-
posed to acquire surface roughness and soil
moisturebasedsolelyonmulti-angleASARdata,
while airborne multi-angular TIR images were
also attempted to retrieve soil moisture. 6)
Basedonthehybridcanopyreflectancemodel,a
new hyperspectral directional second derivative
method (DSD) was proposed to estimate LAI
accurately through analyzing the canopy
anisotropy.
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↑ Maps of evaporative fraction obtained from
AATSR and WiDAS observations
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KEY ECO-HYDROLOGICAL pARAMETERs RETRIEVAL
AND LAND DATA AssIMILATION sYsTEM
DEVELOpMENT IN A TYpICAL INLAND RIVER BAsIN
OF CHINA's ARID REGION 

↑ Snow water equivalent retrieved by the airborne radiometer
observations in the Binggou watershed
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↑ Cold region – Tower with Large Aperture
Scintillometer  

↑ Desert region – Measurement of sand surface
parameters

↑ Forest region - observation tower for
measurement of tree canopies and
parameters 

↑ Crop region – recording and collecting plant
parameter data

↑ Ground in-situ data collection by field survey 

↑ The fuzzy classification led to estimated area fraction images (AFI's) for winter wheat (left)
and cotton (right)

IMpROVING CROp MONITORING
WITH ENVIsAT DATA

↑ Crop land classification using the one AWiFS and two HJ-1
registrations as input.

A reliable and cost-efficient approach for crop
area estimation has been developed by using
hard and soft image classification techniques.
ThemethodisappliedontheNorthChinaPlain.
Ittakesadvantageofremotesensingtechniques
in combination with ground surveys. Classical
high resolution imagery such as LANDSAT TM
(30m resolution) allows to distinguish detailed
spatial cropping systems. However, because of
their low temporal resolution and limited
coverage per scene, these images are not
suitableformappinglargeareas.Inrecentyears,
new wide-swath EO-systems have been
launched (e.g. IRS-AWIFS from India or HJ-1
fromChina)coveringareasofmorethan600x600
km and combining high spatial resolution with
frequentcoverage(2-3days)andassuchoffering
new opportunities for crop mapping of large
areas.CoarseresolutionsensorssuchasNOAA-
AVHRR, SPOT-VEGETATION, EOS-MODIS or
ENVISAT-MERIS also provide near-daily global
coverage,but their lowspatial resolutionpixels
(250mto1km)mostlycoverseveral fieldswith
differentland-useclassesorcrops.Thesub-pixel
classification approach has been developed to
overcome this limitation. This approach allows
estimating the area fractions covered by each
crop, but not the exact location of crop fields
within a (coarse) pixel. It can be easily
implemented foroperationaluse,evenatreal-time
basis, provided that ground truth information is
availableandreliable.

prof. Wu Bingfang email:wubf@irsa.ac.cn
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HJ-1 obtained on 13/08/2009

UsE OF EARTH OBsERVATION IN sUppORT OF
MAjOR spORT EVENTs: CAsE sTUDY FOR THE
ATHENs, BEIjING AND LONDON OLYMpIC GAMEs

↑ Field-sampling in 2009 winter in Beijing city

ThisProjectaimedattheneedsofmakinguseof
earth observation technology to support major
sportsevents.Firstly,twomethodswereapplied
toretrievePM10.

Thefirstone:Thedistributionofaerosoloptical
depth (AOD) is studied on an urban-scale. The
AOD data is obtained from 30m resolution
Landsat ThematicMapper (TM) imageries. This
method is suitable for city imagery under a
variety of atmospheric and surface conditions.
TheresultsshowthattheAODdistributionover
Beijing could be retrieved by thismethod. The
urbanscalePM10distributionmatchestheAOD
distributionretrievedbyTMimageryquitewel1.

The secondone: This studybuilt amodelwith
DVI,whichiscomputedbynear-infraredandred
bands of SPOT-5 image, and observed
concentrationofPM10to retrieveconcentration
of PM10 in SPOT-5 image of Beijing urban
acquired in 2007. Spatial distribution trends of
PM10 are basically identical between retrieved
resultandobserveddata.

The relationships between the atmospheric
concentrations of several main contaminations,
such as SO2, NO2 and PM10, and several
meteorological elements, such as wind speed,
temperature and precipitation were analyzed.
The non-linear regressive equations were
developed to describe the relationships. The
spatial and temporal distribution pattern of
thermalenvironmentinBeijingcapitalregionhas
been investigated using meteorological data,
multi-sourceremotesensingdata(Landsat,ALOS
et al.). Effects of different land use types,
vegetation coverage and the typical urban
landscapeontheIPMenvironment.
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Themain objective of the project is to assess
water resources availability under human and
natural pressure on the Yangtze River basin
combiningremotesensingdatawithdistributed
hydrologicalmodels.Satelliteimagesandground
measurements have been analyse in order to
providethenecessarydataforinputtothemodel
or for model validation. Advanced Along Track
Scanning Radiometer (AATSR) is used for land
surface temperature estimate, while MEdium
Resolution Imaging Spectrometer Instrument
(MERIS)forsnowcoverareacomputation.Digital
elevationmodel (DEM)hasbeen retrieved from
Advanced Spaceborne Thermal Emission and
Reflection Radiometer (ASTER). Maps of daily
precipitation have been computed from the
Tropical Rainfall Measuring Mission (TRMM).
Ground data of precipitation, air temperature,
shortwaveradiationandwindvelocityhavebeen
spatially distributed according to basin
topography andaGIS system for all thedata-
base has been implemented. The distributed
hydrological model, FEST-EWB (Flash-flood
Event-based Spatially-distributed rainfall-runoff
Transformation-Energy Water Balance) and the
Xinanjiang Model, which compute all the main
componentsofwaterbalance,havebeenconfigured
forYangtzeRiverbasinmodellingsimulation.
In this framework other specific results are:
droughtmonitoringbyHJdata,hydraulicmodel-
lingforlow-middlereachofChangjiangRiverand
flowfieldsimulationsforPoyangLake.

Atthepresentstageofresearch,thesedataare
the basis for distributed model validation and
futuredataassimilationoflandsurfacetempera-
ture to improve evapotranspiration and water
availability estimates. Moreover SMOS data of
soil moisture will be used as a comparison of
modeloutputs.

↑ Drought monitoring by HJ data in 2011

↑ Precipitation mapsfor July 2004 from TRMM and ground pluviometers at 0.25°
of spatialresolution for the Upper Yangtze river basin
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AppLICATION OF REMOTE sENsING AND OTHER
spACE TECHNOLOGY TO HYDROLOGY AND WATER
REsOURCEs

↑ Flow field simulation for the Poyang Lake

↑ Land surface temperature and latent heat flux from hydrological model simulation at 0.045°
of spatial resolution for the Upper Yangtze river basin for 8 August 2004

↑
↑ SPOT5 obtained on 19/05/2007

↑ ALOS images
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↑ Villages in Poyang Lake area threatened with schistosomiasis transmission, from multi-sensor
optical and SAR imagery: Risk levels - red (very high) to yellow (low) (Credits SERTIT)

↑ Deimos RGB composite of the Poyang Lake nature reserve - Courtesy Deimos 2010

LOW LYING WATER BODIEs AND WETLAND
MONITORING ExpLOITING IN sITU DATA
AND EARTH OBsERVATION IMAGERY, IN TERMs
OF QUALITY, BIODIVERsITY DYNAMIC TRENDs
AND RIsK MANAGEMENT

↑ Field survey in 2009 on Poyang lake with NIGLAS (Nanjing)
and LEGOS, SERTIT team members

Hereinreportedaretheresultsofthecontinuing
researchworkonthePoyangLakearea,namely:
Epidemiology and mapping of areas prone to
schistosomiasis disease transmission; Lake
water level retrieval from space (with radar
altimeters); Lake surface variations capturedby
DEIMOS.

Usingmulti-sensorEOdata,ithasbeenpossible
to provide an analysis of the areas prone to
schistosomiasisdiseasetransmissionThefigure
shown has been generated as using ASAR &
MERIS andBeijing-1 imagery (water variation),
Beijing-1 imagery for detailed vegetation
mapping, fused ALOS AVNIR and PRISM for
settlementmapping.

In term of rapid mapping, the 2010would be
consideredasamilestoneasbothDongtingand
Poyang Lakes and Songhua River in the Jilin
provinceexperiencedextremefloodevents.With
ESA support, from July to September 2010,
ENVISAT data were processed in a NRT. Data
weredownloadedandprocessed in hours after
acquisition. Maps showing flood extents and a
briefsituationreportweresenttoauthoritiesas
wellastoprojectpartners.

Waterheightmonitoringwasrealizedoverboth
Lakesandtheseveral locationsontheYangtze
RiverusingtheRA-2andTopexaltimeters.The
coherencies between space bornewater height
and gauge stations are very high (see figure)
evenduringperiodsoflowwaterlevels.

The project team has been granted access to
new missions’ EO data, such as Deimos and
Cosmo Skymed, see Deimos image provided.
These data will enrich the already existing
database and also allows continuity of the
monitoringaswellasfurtherimprovingtemporal
revisitcapabilityusingEOsensors.
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Uncontrolledcoalseamfiresareanenvironmental
andeconomicproblemofinternationalmagnitude.
The annual Chinese coal production, which is
aboutapprox.2.4Mtperyear,facesaproblemof
numerousuncontrolledburningcoalfiresmostly
located in the northern Chinese coal belt. At
present it is expected that more than 50 coal
fieldsareaffectedbycoal firesofdifferentsize
and intensity. Besides subsurface coal fires,
surface coal fires occur directly on outcropping
seamsandwheresmall-scaleminingtakesplace.
Different areas that are heavily affected by
severecoalfiressinceyearsarecurrentlyunder
investigation.

The determination of coal fire radiative energy
(CFRE) has been introduced recently as a new
remotesensingtechniquetosupportquantification
analysisoftheenergybudgetreleasedbydifferent
typesofcoalfires.Ongoingresearchfocuseson
multi-sensorandmulti-temporaldataanalysisto
contribute to theestimationof coal fire related
CO2 greenhouse gas emissions. This energy
approachhighlydependsonaccurateestimation
ofnearsurfacetemperatures.

Anenergybalancemodelofthetopographicsurface
was developed consisting of three linked parts,
whichare(i)attenuationofsolarirradiation inthe
atmosphere,(ii)energyconversionatthesurface
and(iii)disseminationoftemperatureinthesub-
surface. Reference measurements have been
madeondifferent fireszonebyusingtempera-
tureloggingsystemstoensurepermanentmeas-
urements.Basedon thesemeasurements, time
seriesanalysesusingASTERnight time images
havebeendone,currentlyinvestigationsfocuson
HJ-1B-data.

Thesedevelopmentsaimtoestablishamethod-
ology toextinguishcoal fireswithin the frame-
workofCDMactivitieswithintheKyoto-Protocol
andbeyond.
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↑ Coal Fire Radiative Energy (CFRE) distribution for the area under investigation near Wuda (Inner
Mongolia Autonomous Region) based on ASTER night time images
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↑ Temperature measurements to link surface-subsurface temperatures, taking climate influences
into account
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DETECTION, ANALYsIs AND RIsK AsEssMENT OF
COAL FIREs IN NORTHERN CHINA 

↑ Chinese and German experts working on measurement
installations on site
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↑ Changes in Poyang Lake water levels from gauge stations and Envisat RA-2 measurements
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↑ HJ-1B CCD image 15/02/2010, R(0.63-0.69µm), G(0.52-0.60µm), B(0.43-0.52µm)

↑ ENVISAT ASAR (VV) 15/01/2010, with airborne SAR sea ice imagery acquired on
08 & 09/02/2010 superimposed

AppLICATION OF ENVIsAT AsAR DATA FOR sEA
ICE DETECTION AND CLAssIFICATION IN THE
BOHAI sEA

↑ Examples of sea ice, Xiaoliaodong Bay, Bohai Sea - grey-white
ice (top left), pancake ice (top right), snow-covered ice (bottom
left), pancake ice (bottom right)

Theobjectivesofthisprojectaretounderstand
theradarcharacteristicsofdifferentseaicetypes
in Bohai Sea with SAR data, and develop
automatic ice detection and classification
methods. Through the research work in this
project, young Chinese researchers will co-
operatewithEuropeanyoungscientistsworking
in the same field, and both sides will have a
good opportunity to learn about the respective
research topics, applied methodologies, and
gathered experiences of each partner. During
January13to16,2009, fieldexperimentswere
carriedouton the fast land ice inXiaoliaodong
BayofBohaiSea.Themainicetypesareshown
in the photo. The ice parameters measured
included ice thickness, density, temperature
as well as surface and subsurface water
temperature, surface spectral reflectance and
backscatter. During February 8 to 9, 2010,
airborneSARseaicedetectionexperimentswere
carried out in Bohai Sea (as shown by the
imagery). Acquisition of EO data has included
EnvisatASARandHJ-1B imagery (asshownby
theimagery).

Themainobjectivesare:
1.To derive backscatter statistics and the
characteristics of different sea ice types in
Bohaisea.

2.Assessment of ice detection capacity of SAR
data of different polarizations and different
frequencies.

3.To derive effective textural features and
correspondingparameters.

4.ComparisonofSupportVectorMachine (SVM)
methodandMaximumLikelihoodClassification
method.

5.Improvementoficedetectionresults.
6.Iceproductsextraction,suchasiceedge,lead,
iceconcentration,ice.

Dr. ji Yonggang email:jiyonggang@fio.org.cn
Dr. Wolfgang Dierking email:Wolfgang.Dierking@awi.de

Prof.LiuJianjun,Prof.ZhangJie,Dr.MengJunmin,Dr.MarkkuSimilä,
Dr.RasmusTonboe,Mr.LuTongzhen,Mr.ZhangXi,Mr.WangYanlong,
Mr.LiuYuwei,Mr.LiuZhenyu

DRAGON 2 HAZARDS PROJECTSDRA S PRHAZARDGON 2DRA STCJEOS PR

Concerning CO2 contribution in theatmosphere,
ENVISAT-SCIAMACHYwasusedinordertomake
aseasonalanalysis.Tworegions inChinawere
selected according to criteria of fire occurrence.
Firstregionisthenorth-eastofChina,including
the provinces of Neimenggu and Heilongjiang;
thisareaischaracterizedbyfireoccurrence,short
distance to Russian fires and low population
density.SecondregionisSouth-easternChina.

Fire detections algorithm applied to ENVISAT-
AATSR images(theimageshowsonactivefire),
together with CO total column measurements
wereusedtodeterminetheexactCO-CO2 origin.
OntheHeilongjiangprovincethetotalemissions
comingfromChinafireswereof29.8Kilotonsof
COandfiresfromRussiawereof37.7Kilotons.
AstrongimpactofRussianemissionoverChina
canbeobserved(seethehot-spotshownatthe
topofthepage).

DailyCOtotalcolumndatafromMOPITTshows
strongfluctuations,butFFTanalysisshowsthe
presenceoftwomaximumvaluesalongtheyear:
first maximum appears at the final of winter
(fires and human heating activities) and the
secondmaximumisduetoforestfiresoccurrence
(thetrendscanbeobservedinthegraphs).
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EARLY WARNING AND DAMAGE AssEssMENT
FOR FOREsT FIRE

↑ Interpolation of carbon monoxide coming from emissions of
large forest fires in the province of Heilongjiang, near of the
Russian border
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↑ Large forest fires detected by ENVISAT-AATSR sensor. Image shows the smoke plume, at the
Heilongjiang province, near of the Russian border. Smoke plumes are enhanced by using RGB
composition (RGB: 0.87, 0.67, 0.55 μm spectral bands)

↑ Evolution of CO (data from TERRA-MOPITT) and CO2 (from ENVISAT-SCIAMACHY) together with
forest fires occurrence at Heilongjiang and Neimenggu provinces
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↑ A shaded relief of the DEM of the region of the interest (taken from Google). The black rectangle
shows the approximate location of the TSX data. The slide body indicated by our result is
approximately delineated by the red polygon

↑ Displacement fields derived from the phase correlation of 2009-02-21 and 2009-10-10 showing
the total deformation. The upper portion shows the northward (positive) displacement components
in the azimuth direction with the right image showing a zoom-in of the inset red rectangle in the
left one. Similarly, the lower figure shows the right-left (i.e. eastward) displacement components in
the range direction. A point represents an area of approximately 15m*15m

MONITORING GROUND sURFACE DIspLACEMENT IN
THE THREE GORGEs AREA, DANGxIONG-LAsHA AND
jIANGsU pROVINCE AREA

↑ Cracks in the northward direction visible on the road above the
landslide

The Three Gorges Dam was the largest
constructionprojectontheplanet.Itisbelieved
that theweightof theadditionalwater caused
by the dam is likely to lead to an increasing
frequencyoflandslides.Intheory,landslippage
prior to landslides should be observable using
sub-pixel correlation of SAR amplitude images.
The launch of the German TerraSAR-X (TSX),
with high resolution (1-3m) and better
wavelength stability (X-band), offers an unique
opportunity to study this region since the dam
wascompletedin2009.WorkintheDepartment
of Geophysics at Peking University in
collaboration with UCL-MSSL is focused on
measurementsoflandslidesintheShupingarea
along the south riverbank of the YangtzeRiver
closetothedamlocation.TerraSAR-Xamplitude
images have been employed using sub-pixel
phasecorrelationtomapthedeformationfields
of the landslides which occurred in 2009 and
reveal their temporal evolution. The location of
the TSX scene with the area highlighted is
showninthetopfigure,whilstthedisplacement
fieldmeasuredover a231day timeperiod (21
11-day repeats) showing the significant
displacements (>35cm) is shown in the lower
Figure.Thetopofthepagephotographshowns
the cracks in the road as a result of this
displacement and which were also observed
during fieldwork in the region that was
undertakenon23October2009.
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The group “topographic mapping” is currently
activeinanalyzingseveralgeologicalparameters
overtheChineseterritorybymeansofSynthetic
Aperture Radar Interferometry. The data that
have been processed up to now have been
acquiredbyESAsatellitesasERSandEnvisat,by
theJapaneseALOS,butalsobythenewX-band
sensors as the German TerraSAR-X and the
ItalianCosmoSkyMed.Twoexamplesofanalysis
carried out in Tibet (with Envisat data) and in
Shanghai(Cosmodata)areshowninthereported
pictures. The SARPROZ software, implementing
variousSARandInSARtechniques(amongwhich
Permanent Scattereres -PS- andQuasi-PS), has
beenusedintheanalysis.InTibet,cornerreflectors
deployed in 2008 have been automatically
detected by SARPROZ, and their relative
displacement timeseries revealslightseasonal
ground motion. In Shanghai, newly excavated
subwaytunnelsaredetectedthroughtheconse-
quent surface deformation, with impressive
details.Besides,researchersinWuhandetected
coastal deformation in Shanghai through the
analysisoftheseawallalongtheYangtzeborder
ofitsdelta.

Thegroupteam,composedbyresearchersfrom
ItalyandChina, isalsoveryactive inacademic
exchanges.Inthepictures,MrGuidoGattiandDr
WangTengduring a visit inWuhanuniversity,
withProfLiaoMingsheng.
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↑ Average deformation trend of urban targets in Shanghai as detected by processing Cosmo
SkyMed data with SARPROZ (red -20 mm/year, blue no motion). Placemarks are in
correspondence of stations of two new metro lines. Strips of surface subsidence (in yellow-red
color) highlight the subway paths
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↑ Subsidence distribution  in coastal line area in Shanghai, as detected by researchers in Wuhan

prof. Daniele perissin email:daniele.perissin@polimi.it,daniele.perissin@cuhk.edu.hk
prof. Li Deren  email:drli@whu.edu.cn

Prof.FabioRocca,Prof.LiaoMingsheng,Prof.WangZhiying,Dr.WangTeng,MrGuido
Gatti.MrFangZhen,DrZhangLu,DrTimoBalz,MsPeiYuanyuan,MrJiangHoujun,
MsWeiXiaohong,MrFangZhilei.

TOpOGRApHIC MEAsUREMENT

↑ Group photo taken in Wuhan during the Chinese visit of the
Italian young scientist Guido Gatti (first line, third from the
left, beside prof Liao Mingsheng). 
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↑ Velocity field from GPS and InSAR reveals internal deformation in western Tibet. (a-b) East and
north components of the velocity field. (c) Strain rate field derived from the velocities on the
vertices. (d-e) Profiles through the velocity field. (f) Slip rates along the Karokoram Fault with
one-sigma uncertainties. Blue bars are slip rates compiled from the previous studies

↑ Envisat ASAR interferogram generated before and after
11 March 2011 Japan earthquake (SAR data acquired
2010/2/9 - 2011/03/21)

Finally, GPS and InSAR data in western Tibet
werecombinedtoprovidealargescalevelocity
field.Thisjointgeodeticdataanalysisallowsthe
strain distribution across and in between the
majoractivefaultswithintheTibetanplateauto
bewelldescribed,andprovidesevidenceofthe
validityof rigidblockmodels inmodelingconti-
nental deformation in China (strain rates are
showninthecentresectionfigures).

The team has undertaken joint field visits and
there has been exchange of researchers. Field
workhasbeendonein2009and2010alongthe
Haiyuan and Kunlun faults. Exchange visits in
2009 include: ISTerre, IPGP members visited
institutes in China (Beijing and Lanzhou); Hua
Wang, (Guangdong University of Technology),
visitedLeedsfor5months;COMETmemberspar-
ticipated ina joint COMET+/BGS/CEAworkshop;
there was a Dragon 2 team meeting at the
Fringe workshop. In 2010 and 2011: Yang Liu
(Wuhan University) visited the University of
GlasgowfromMarchto;threeUKteammembers
visitedtheInstituteofGeologyinBeijinginMay
andJuly;ChengshengYang(Chang'anUniversity)
is visiting the University of Glasgow from
OctobertoMarch2011.

Dr. sun jianbao email:sunjianbao@gmail.com
Dr. Cécile Lasserre email:cecile.lasserre@ujf-grenoble.fr
prof. Wu Zhongliang email:wuzl@cea-igp.ac.cn
prof. Barry parsons email:barry.parsons@earth.ox.ac.uk

Prof.Zheng-KangShen,Prof.XuXiwei,DrLiu-ZengJing,DrMarie-PierreDoin,DrYann
Klinger,DrBeatricePinel-Puyssegur,DrAnneSocquet,DrRaphaëlGrandin,Romain
Jolivet,GabrielDucret,DrTimWright,DrWangHua
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The complete archive of radar images acquired
by the ERS and Envisat satellites over the
Tibetan plateau and its margins has been
exploited.Itallowsthepresent-daybehaviorof
activefaults inChinatobecharacterizedwithin
the seismogenic crust and below, to probe the
short-term rheology of the lithosphere, and to
analyze the large scale crustal velocity field in
terms of mechanical processes of continental
deformation.Thecoseismicandpostseismicdis-
placement fieldsassociatedwith several recent
earthquakesthatoccurredinChina(asthe2008
Mw7.9WenchuanearthquakeinSichuanorthe
smallerMw6.3DangxiongYangyiearthquakein
Tibet)havebeenmeasuredandmodeled.

Usingatime-seriesanalysis,basedonthesmall-
baseline approach and including tropospheric
phase delaysmitigation, the along-strike varia-
tions of interseismic strain accumulation along
strike-slip faults in northern Tibet (Haiyuan,
KunlunandAltynTaghfaults)havebeenmapped
and modeled. In particular, evidence for tran-
sient,shallowcreepatarateof~8mm/yratthe
eastern end of the ‘Tianzhu’ seismic gap along
theHaiyuanfault,nearthejunctionwiththefault
sectionthatrupturedduringtheM~81920earth-
quake has been shown. Temporal variations in
thiscreepratehavebeendetected.

Fromasimilartypeoftimeseriesanalysis,the
crustal flexure associated with the increase of
theSilingColakeloadonthelithosphereincen-
tralTibethasbeendetected(bowl-shapedsubsi-
denceatarateof~5mm/yrnearthelakeshores,
as a response to a ~1m/yr lake level increase
since2000).Seethemeasuredandmodeledsub-
sidence rates shown at top of the pages. The
subsidencemodelingshouldbringconstraintson
the lithosphere visco-elastic behavior at short
timescales.
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↑ Time and space evolution of surface creep along the eastern section of the Haiyuan fault from
2006 to 2009 : inverted, cumulative LOS displacement shown in map (left column) and profile
across fault (right column) - Courtesy of R. Jolivet

CRUsTAL DEFORMATION IN CHINA AssOCIATED
WITH THE sEIsMIC CYCLE OF MAjOR FAULTs OR
RELATED TO LAKE LOADING ON THE LITHOspHERE:
MEAsUREMENTs BY INsAR

↑ ALOS PALSAR interferogram generated before and after 11 March
2011 earthquake (SAR data acquired 2010/10/28 - 2011/03/15).
The Japan quake also affected the Chinese mainland.
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↑ Example of interferogram 1996-2006 over lake Siling Co, showing ground subsidence due to lake
level increase (left); Viscoelastic model for the period 1992-2010 (viscosity 5 x 1018 Pa.s).
1 color fringe: 2.8 LOS displacement. From M.-P. Doin. (right)
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↑ Internal waves distribution derived from SAR and optical imagery

↑ Comparison between the frequencies of occurrence of red tides (left) and those of upwelling
(right) in the coastal waters of Zhejiang province

↑ Tracking of ships identified by AIS system and direct
observation

AstheIWinducedsurfacecurrentleadtozones
of convergence and divergence the presence of
IWscanalsobemanifestedinthermalIR,visi-
bleandnearIRimagesundercloudfreecondi-
tions. The corresponding sensor synergy has
beenusedtomeasurethevelocityofIWsusing
bothMODISandASARimagery.
The observed radar backscatter modulations of
IWs are due to induced surface current varia-
tions, but the degree ofmodulation depend on
severalfactors,suchasthephasespeedofthe
internalwaves,theambientwindandviewing
geometry. Simplified expressions relating the
observed radar backscatter modulation to rele-
vant geophysical parameters have been found
usingdimensionalanalysis.Thederivedexpres-
sionsagreewellwithsimulationswithasophis-
ticated radar imaging model, which has been
used to determine the free parameters. The
resultingmodelcanbeusedtoextractgeophys-
ical information directly from SAR imagery of
IWs. Validation against in situ measurements
coincidentintimeandspacewithSARimageryis
remainingwork.

Furthermore,newandupdatedretrievalmethods
arebeingdevelopedforcoastalocean
monitoring using SAR data. These methods
includemethodologiesfortheestimationofthe
propagationspeedofoceanicinternalwaves,oil
spill detection, ship detection, shallow water
bathymetry  measurement, sea surface wave
measurement and near surface wind speed
measurement.

prof. johnny johannessen email:johnny.johannessen@nersc.no
prof. Yang jingsong email:jsyang@sio.org.cn

Dr.BinFu,Dr.HuaguoZhang,Dr.XiulinLou,Dr.PengChen,Dr.XueenChen,Dr.
ChomingChen,Dr.JunminMeng,Dr.DanlingTang,Prof.WernerAlpers,Dr.Fabrice
Collard,Dr.BertrandChapron,Dr.Knut-FrodeDagestad,Dr.VladimirKudryavtsev,
Ph.D.Students:JuanWang,JunfangChang,MortenW.Hansen
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Theobjectivesoftheprojectareto:
1)advancetheunderstandingofoceanicinternal
waves and other oceanic and atmospheric fea-
turesfromSARimagery;
2) advance and test retrievalmethods for SAR
monitoringofcoastaloceansandshelfseas;
3)demonstratenear-real-timeSARmonitoringof
ChineseSeas;
4)trainyoungscientists.

Extensiveactivityisongoinggloballyindevelop-
ingsystemsforoperationalmonitoringandpre-
dictionofthemarineenvironmentincludingthe
coastalzonesandshelfseas.Apartfromwaves,
the most common parameter of significant
importance is the upper layer current and its
mesoscale variability. The oceanographic
mesoscale in the coastal zones is comprisedof
highly energetic features, including narrow
coastal current systems and their eddy fields
with strong zones of convergence and diver-
gence.Addingtothisisthefrequentoccurrences
of wind driven upwelling and existence of
InternalWaves(IWs).

Theimagingmechanismsofseveraloceanicand
atmospheric features in the Chinese seas have
beenstudiedusingSARimages,optical images,
oceanographic data, meteorological data and
numericalmodels.Methodshavebeenproposed
to assist in distinguishing oceanic and atmos-
pheric features. In particular, oceanic internal
wavesintheSouthChinaSeahavebeeninvesti-
gated using satellite images, in-situ measure-
mentsandnumericalsimulations.Theseinvesti-
gationsfocusonthegenerationanddistribution
ofoceanic internalwaves,aswellas improving
the understanding of the involved physical
processesandtheassociatedSARimagingmech-
anism.
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↑ Ship routes derived from SAR imagery
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↑ An internal wave soliton observed by Envisat ASAR 18 May 2006. The black lines correspond to
profiles of NRCS across the IW, and the red line is their mean. The blue line is NRCS modelled
NRCS with a Radar Imaging Model

DEMONsTRATING sAR AND OpTICAL sENsOR
MONITORING OF CHINEsE sEAs

↑ Validation of ship detection by using AIS system
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↑ MERIS-derived suspended sediment concentration (SSC) in the Changjiang Estuary from the ESA
MERIS full resolution data on 25April 2008, by using a Semi-Empirical Radiative Transfer (SERT)
model detailed in Shen et al. (2010) Estuaries & Coasts. This figure was from Shen et al. (2010)
Estuaries & Coasts

↑ MERIS RGB image (in the left panel) and MERIS-derived chlorophyll-a concentration (Chla) in
China Sea from the MERIS reduced resolution data on 30 April 2010 (in the right panel), by using
a Synthetic Chlorophyll Index (SCI) algorithm detailed in Shen et al. (2010) Int. J. Remote Sens

EsTUARINE, INLAND AND COAsTAL WATER
QUALITY MONITORING UsING EARTH
OBsERVATION DATA
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↑ In situ measurements during a ship campaign in the Yangtze
River estuary and adjacent coastal waters

Latestresearchandresults
The Changjiang (Yangtze) estuarine and coastal
watersarecharacterizedbysuspendedsediments
overawide rangeofconcentrations from20to
2,500mg l−1. Due to the limited application of
currentalgorithmsforhighSSC,asemi-empirical
radiative transfer (SERT)model toestimateSSC
from MERIS data over turbid waters was
developed. Inaddition,basedon thesensitivity
analysis for remote-sensing reflectance to the
SSC, the SERT model coupled with a
multiconditionalalgorithmschemewasproposed
for the satellite retrieval of wide-range SSC.
Results suggest that this method is more
effective and accurate in the estimation of SSC
over turbid waters. The detailed work was
describedinShenetal.(2010)Estuaries&Coast.

Estimationofchlorophyll-aconcentration(Chla)in
turbidwaterswiththepresenceofsedimentsis
challengingforsatelliteoceancolour.Asynthetic
chlorophyll index (SCI) was designed for
extractingchlorophyllinformationandminimizing
theinterferenceofsediments.Asaresult,theSCI
isbetterrelatedtotheChlaintheturbidwaters
thantheFLH(florescencelineheight).Thedetails
were described in Shen et al. (2010) Int. J.
RemoteSens.

Reference:
[1] Shen Fang, VerhoefWouter, Zhou Yunxuan,
SalamaMhd. Suhyb, Liu Xiaoli. (2010), Satellite
estimates of wide-range suspended sediment
concentrations in Changjiang (Yangtze) estuary
usingMERISdata.EstuariesandCoasts,Vol.33,
No.6,1420-1429.

[2] Shen Fang, Zhou Yun-Xuan, Li Dao-Ji, Zhu
Wei-JianandSalamaMhd.Suhyb.(2010),MERIS
estimation of chlorophyll-a concentration in the
turbid sediment-ladenwaters of the Changjiang
(Yangtze)Estuary.Int.J.ofRemoteSensing,Vol.
31,No.17,4635–4650.

Thespecificobjectivesoftheproposalare:
1)to assess current Chinese (and European)
servicesandinformationproductsarisingfrom
integrateduseofnetworksofremotesensing,
in-situobservations,modelsanddataassimi-
lation methods against the GEOSS require-
ments;

2)to develop activities to jointly combine and
merge satellite observations from ESA and
Chinese EO data for better marine environ-
mentalmonitoring.

Ithas recentlybeendemonstrated theDoppler
Centroid Anomaly from Envisat’s Advanced
SyntheticApertureRadar(ASAR)isausefulnew
resourceformarineremotesensingandmonitor-
ing,asameasureoftheline-of-sightvelocityof
themovingoceansurface.Thecontributionfrom
wind is evident on the Doppler image of the
typhoonSinlaku(bottomcentre),andcorrespon-
ding surface current signatures of the Kuroshio
currenthavebeenvalidatedagainstinsitudrifter
data,withgoodagreement.

The project seeks in particular to advance the
understandingofwind,wavesandcurrentinter-
action, and their signatures in SAR NRCS
backscatter and Doppler, predominantly from
EnvisatASARandERS-KSAR.ByuseofaRadar
ImagingModel (RIM)an inversemodeling rou-
tine will be used to iterate a best fit to the
observations,suchthatapartitioningamongthe
three parameters may be accomplished. The
researchshallassistintheongoingworkrelated
to internal waves, and it shall contribute to a
demonstrationofthepotentialinnear-real-time
monitoringoftheChineseSeaswithSAR.
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↑ Envisat ASAR image captured
10 Sept 2008 0130UTC,
showing the typhoon Sinlaku

prof. He Mingxia email:mxhe@orsi.ouc.edu.cn
prof. johnny A. johannessen email:johnny.johannessen@nersc.no

Dr.ChenXueen,Dr.HuChuanmin,Dr.FangMingqiang,Dr.ChenGe,Dr.TangJunwu,
Dr.ZhuJiang,Dr.DuKeping,Dr.GuanLei,Dr.LiHongping,Dr.WangYunfei,
Dr.ZhangTinglu,Dr.ZhaoChaofang,Dr.LiuZhishen,Dr.GaoYongqi,Dr.WangZifa,
Dr.ShaoLiqin,Dr.ZhangGuocheng,Mr.LiuQinzheng,Dr.WernerAlpers,
Dr.BertrandChapron,Dr.FabriceCollard,Dr.RolandDoerffer,Dr.HeleneEtienne,
Dr.Jean-FrancoisPiolle,Dr.LassePettersson,Dr.LaurentBertino,Dr.CraigDonlon,
Dr.GillesLarnicol,Dr.JürgenFischer

prof. Roland Doerffer email:doerffer@gkss.de
prof. pan Delu email:pandelu@sio.org.cn

Prof.YunxuanZhou,Prof.FangShen,Dr.SuhybSalama,Prof.WouterVerhoef,
Prof.BobSu

DRAGON 2 IN sUppORT TO HARMONIZING
EUROpEAN AND CHINEsE MARINE MONITORING
FOR ENVIRONMENT AND sECURITY

↑ Artist’s impression of HJ-1-C S-band SAR will provide all
weather, day and night time imaging over China area and seas
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Corresponding ASAR radial
Doppler velocity. Positive
(reddish) values means
motion (wind and/or
currents) towards right,
negative (blue/green) values
towards left. Wind
contribution to the Doppler
velocity is evident for Sinlaku
at the bottom, but also
signature of the Kuroshio
Current is seen in the
northern part, as indicated
by the arrows

↑
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↑ Left plot shows the significant wave height derived from ASAR wave mode data (right track as
presented by small squares) and Radar Altimeter, which were acquired on May 14, 2006 at 14:30
UTC. Both are onboard the ENVISAT satellite. The black arrows presented sea surface wind field
derived from the Scatterometer QuikSCAT which was acquired at 11:30 UTC in the same day.
The maximum wind speed derived from the QuikSCAT is around 40 m/s. The Aqua/MODIS data
was acquired at 02:05 UTC, as shown in the right panel

↑ Comparison of SWH derived from the ASAR wave mode data (as presented in the small and
colored squares) and RA to the DWD numerical wave model results from 15:00 UTC on May 14.
The black solid and dashed lines indicate the windsea and swell wave direction, respectively. The
ASAR wave measurements show slight underestimation in the center of typhoon, which may be
induced by the heavy rainfall. However, in the southern part of the typhoon, based on the both
measurements derived from RA and ASAR, one can observe that the DWD wave model
overestimates wave height. This indicates that the northward translation speed of typhoon is
underestimated by the atmospheric model
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↑ Bohai cruise experiments in July 2010 were conducted by the
Chinese partners from CEODE. The triangle indicates the in
situ measurement area (Courtesy Dr. Ren YongZheng, CEODE)

Anoveltechnique(i.e.,empiricalalgorithmCWAVE)
ofusingERS/SARandENVISAT/ASARwavemode
data to measure global surface wave height
without theneed for first guess informationhas
been successfully developed. Validation results
show that the integrated wave parameters
derived by the CWAVE algorithm provide a
reliable estimation of significant wave height
with scatter index less than 20 % when
comparing to in situ buoymeasurements. It is
worthnoticingthattheASARandRA-2mounted
jointly onboard the ENVISAT platform. RA-2
acquires the nadir sea surface measurements
whileASARlooksrightwithaspatialdistanceof
around 300 km on ground from the RA track.
Using both sensors for measuring sea surface
waves brings a twofold advantage, especially
underhighseastate.Ononehanditcanincrease
spatial sampling over the open ocean and
simultaneous observations reduce uncertainties
ofmeasurement.Ontheotherhand,thespatial
variations of SWH, e.g., wave height gradient,
underwindstormssituationscanbeinvestigated
usingtheparalleltrackshavingaspatialdistance
of 300 km. As an example, the ASAR and RA
measurementsareusedjointlyfor investigating
sea state over typhoon Chanchu (Category 4)
which occurred in May, 2006 over the South
ChinaSea.Thecentreofpagefiguresshowthe
comparison of SWH derived from both sensors
onboard the ENVISAT to the reanalysis wave
model provided by the DWD (GermanWeather
Service).

ThegoalofprojectID5338istoderivehighres-
olution sea surface winds, waves and currents
field from spaceborne SAR, scatterometer and
radaraltimeterdatatoexploitmicro-andmeso-
scaleprocessestakingplaceattheair-seainter-
face.In thisproject,higher leveloceanographic
products including sea surface wind field and
integralwaveparametersarederivedfromERS-
2/SAR,ENVISAT/ASARandTerraSAR-Xdata.
Particularattentionispaidtosevereweathersit-
uations,e.g.,tropicalandextra-tropicalcyclones
occurringovertheChineseandEuropeancoastal
regions. As an example, we analyze the
TerraSAR-X(TS-X)ScanSARimageacquiredover
typhoonMegioccurringintheSouthChinaSeaon
Oct.21at22:09UTC,2010(asshowntopright).
Highresolutionseasurfacewindfieldisretrieved
fromtheTS-Ximageusingthenewlydeveloped
XMOD algorithm (see plot lower right).
Comparison of the TS-X retrieved surfacewind
field to the measurements of scatterometer
ASCAT (with spatial resolution of 12.5 km) is
shownalsointhelowerrightFigure.Theacqui-
sitionofTS-Xdataisaround3hoursearlierthan
the Scatterometer. The colored arrows present
wind speed and wind direction of the ASCAT
measurements. The black arrows present the
winddirectionderivedfromtheTerraSAR-Xdata.
Wind structure over the typhoon eye is out of
swath of theASCAT,while one can still obtain
thehighresolutionsurfacewindmeasurements
overMegi’scenter.
Ajointexperimentforvalidatingtheseasurface
wind retrieval using TS-X and ENVISAT/ASAR
data were conducted in July, 2010 over Bohai
Sea by the Chinese partner from the CEODE
(Center for Earth Observation and digital earth,
Chinese Academy Sciences) and the European
partnerofDLR.Thecruiseroutechartisshownin
thetopofthepagegraphic.Thetriangleindicates
the areawhere the in situmeasurementswere
conducted.Furtherexperimentsarebeingplanned
insummer/autumnseasonin2011overtheSouth
ChinaSea.
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↑ Three continuous TS-X ScanSAR mode data (with spatial pixel size of 8.25 m, and VV polarization)
acquired over typhoon Megi on Oct. 21, 2010 at 22:06 UTC

↑ Sea surface wind field retrieved from TS-X data using XMOD (left) - Comparison of TS-X derived
sea surface wind field to Scatterometer measurements of the ASCAT (right)

prof. He Ming-xia email:mxhe@orsi.ouc.edu.cn
prof. susanne Lehner email:Susanne.Lehner@dlr.de

Dr.LiXiaoming(DLR),Dr.WolfgangRosenthal(GAUSS),Prof.LiuZhishen(OUC),
Prof.DongQing(CEODE),Dr.RenYongZheng(CEODE),Dr.StephanBrusch(DLR)

OCEAN WAVEs, OCEAN WIND, OCEAN CURRENTs
AppLICATION REsEARCH IN COAsTAL ZONEs BAsED
ON MULTI-sENsOR sATELLITE DATA

↑ Prof. He Ming-Xia (left 3) and Prof. Susanne Lehner (left 4),
both are lead investigators of project ID 5338, were awarded
for joint work in PORSEC 2010
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↑ Yellow Rive estuarine land use / cover classification result

↑ MERIS composite image of the Yangtze River on 26 April 2009 (left); MERIS composite image
of the Pearl River on 5 July 2010 (right)
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↑ Field work group in the Yellow River Delta, January 2011

Water quality monitoring: The statistical
retrieval models for the concentration of sus-
pendedparticulatematter(SPM)inBohaiSeaof
China by ENVISAT MERIS, FY-3 MERSI, HY-1B
CZI and CEBRS-02 CCD data were developed.
Spatio-temporaldistributionofSPMintheBohai
Seawasanalyzedintermsofitsspatialpattern,
disturbancebysustainingstrongwindandsea-
sonal variability. QAA (Quasi-Analytical-
Algorithm)wasmodified and validated by field
dataintheBohaiSea,YellowSeaandEastChina
Seatoretrieveinherentopticalproperties(IOPs).
Two new models for retrieving surface slinity
andparticlesizeofSPMintheYellowRiverestu-
aryweredevelopedandvalidated.

Calibration and validation: Extensive in situ
dataintheBohaiSeaofChinawerecollectedto
assess MERIS radiometric properties and con-
centrationsofoceancolorconstituents,including
spectralnormalizedwaterleavingradiance,con-
centrationsofSPMandchlorophylla.Duringthe
analysis, a relatively strict spatio-temporal
match-up method was adopted regarding the
complexityofmarineenvironmentanditsvaria-
tionintheturbidcoastalarea.

Thestudyareaoftheprojectisthethreelargest
riverdeltas:theYellowRiverdeltas,Changjiang
(YangtzeRiver)deltasandZhujiang(PearlRiver)
deltas.Themaincontentsincludethefollowing5
parts: (1) land use/cover remote sensingmoni-
toring and drive factors analysis; (2) wetland
remote sensing monitoring and evaluation; (3)
shorelineremotesensingmonitoringandannual
changeanalysis;(4)waterqualitymonitoringand
integrated evaluation; (5) cross-calibration of
COCTSandCZIwithMERIS.

Land use/cover remote sensing monitoring:A
10-dayfieldworkintheYellowRiverDeltawas
performed in June2008. Informationofground
control points by differential global positioning
systemwascollectedforthegeometricalcorrec-
tionofsatellitedata.Besides,fieldphotoswere
taken for the interpretation of remote sensing
images. Lotsof classificationexperimentswere
carried out for ENVISATMERIS andHY-1B CZI
images. In January 2011, a new fieldwork for
the validation of classification resultswas con-
ducted.

Coastal line remote sensing monitoring: The
relationship between satellite (MERIS and CZI)
images features and the field coastal linewas
established. A new method to automatically
extract coastal line was developed using the
instantaneous water lines from the long time
series satellite images. Compared with the
resultsfromthe“908project”ofchina,thenew
methodwasprovedtoworkwell.
Wetland remote sensing monitoring: Texture
characteristicsof4typesoftypicalcoastalwet-
land(culturezone,saltfield,tidalflatandreser-
voir) in ENVISATASAR imagewasanalyzedby
themethodofgraylevelco-occurrencematrices.
Thesupervisedclassificationwasperformed,the
result ofwhich indicates thatSAR imageryhas
theresponsecapabilityofthedifferentkindsof
wetland.
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↑ MERIS composite image of the Bohai Sea on 9 April 2009

↑ Surface salinity retrieved by MERIS on 14 October 2009, Bohai & Yellow Sea

Dr. Ma Yi         email:mayimail@fio.org.cn
prof. jürgen Fischer email:fischer@zedat.fu-berlin.de
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COAsTAL ZONE REMOTE sENsING MONITORING
IN YELLOW RIVER, YANGTZE RIVER AND pEARL
RIVER DELTA

↑ Wetland in the Yellow River Delta and field data collection
during the June 2009 ground campaign
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↑ Examples of wetland vegetation and mudflats in the Yellow River Delta
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Time-vertical sections for the
interannual anomalies of (a) O3, (b)
NO2, (c) NO3 from GOMOS
observations and (d) w-star (vertical
velocity of residual circulation)
calculated from ECMWF data during
2002-2008. The time series of O3
and NO2 represent the QBO (Quasi-
Biennial Oscillation) characteristic
and the time series of NO3
represent the SAO (Semi-annual
Oscillation) pattern distribution.
The QBO-pattern of w-star
illustrates the effects of dynamical
transports

↑ MLS observations of temperature and GOMOS observations of ozone, NO2 and NO3 in the middle
atmosphere during sudden stratospheric warming (SSW) in January 2006. Black dashed and
solid lines indicate onsets of minor and major SSW, respectively

ExpLOITATION OF GOMOs, OsIRIs, OMI AND
MIpAs MEAsUREMENTs FOR sTUDYING CHANGE
IN THE MIDDLE ATMOspHERE (EGOMO)

↑ Deviation from the zonal mean of OMI total ozone - 10/2008

TheaimoftheEGOMOprojectistostudynatural
variation in the middle atmosphere using
satellite data and modelling tools. Data are
coming from four presently active satellite
instruments: GOMOS and MIPAS on ENVISAT,
OSIRISonOdinandOMIonEOS-Aura.Weare
alsomaking use of several middle atmosphere
chemistry-transport models to analyse satellite
data.

We have constructed climatologies and time
series for O3, NO2 and NO3 using GOMOS and
OSIRIS measurements. Using measurements
from the SAGE II instrument the ozone time
series has been extended to years 1987-2010.
Timeserieshavebeenanalysedbyfittingtrends,
annual and semi-annual harmonics as well as
solarandquasi-biennialoscillation(QBO)proxies.

The QBO and semi-annual oscillation (SAO)
characteristics of O3, NO2, and NO3 were
analyzed using GOMOS observations. The
dynamical transport was found to be the
principalfactorcontrollingtheQBOpatternofO3.
The QBO signals of O3 originate in themiddle
stratosphere and propagate downward along
with the anomalies of the vertical residual
circulationovertheequator.WefoundtheNO2
QBOpatternwasdeepand stationaryover the
equator. The interannual anomalies of NO3
displayedanapparentSAOpatterninthetropical
upperstratosphere.

The response of the middle-atmosphere trace
gases during several sudden stratospheric
warmings in2003-2008was investigatedusing
measurementsfromGOMOSandMLS.Significant
changes were observed in the chemical
compositionofthestratosphereandmesosphere.
These results have been compared with the
modellingfromFinROSEwithagoodagreement
inthestratosphere.
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Air quality Monitoring and Forecasting In
China (AMFIC)
TheAMFICprojectaddressesatmosphericenvi-
ronmentalmonitoringoverChina.Theaim is to
develop an integrated information system for
monitoring and forecasting tropospheric pollu-
tantsoverChina.Thesystemusessatelliteand
in situair qualitymeasurementsandmodelling
to generate consistent air quality information
overChina.Thedatacovertherecentyearsand
theactualsituationincludinganairqualityfore-
castforseveraldaysahead.Measuredairpollu-
tantsareozone,nitrogendioxide, sulphurdiox-
ide, formaldehyde, glyoxal, carbon monoxide,
methane, and aerosol/particular matter.
Overpassfileshavebeengeneratedforsatellite
data at the relevant locations (70 ground sta-
tions). These overpass files have been used in
many validation activities world-wide and in
Chinainparticular.

Air quality during the World Expo 2010 in
shanghai
AMFIC joined theWorldExpo inShanghaiwith
an air quality station at the Dutch pavilion. It
showed on one panel the latest OMI satellite
observationsofnitrogendioxide,animportantair
pollutant that contributes to smogandparticu-
latematter.Ontheotherpanelthesurfacecon-
centrations of three air pollutantswere shown
for the Shanghai area: nitrogen dioxide, ozone,
andfineparticles.Theconcentrationswerecalcu-
lated with the regional model CHIMERE using
regionalemissiondataandmeteorologicaldata.
Byusingthemeteorologicalforecast,itsimulat-
edthehourlyevolutionofairqualityinthecom-
ingdays.TheAMFICprojectwasinvitedbythe
EUtogiveapresentationontheirresultsatthe
“EmbraceSpace”eventontheWorldExpo.
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↑ AMFIC air quality station at the World expo 2010 at Shanghai
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AIR QUALITY MONITORING AND FORECAsTING
IN CHINA (AMFIC)

↑ AMFIC group at the fifth Regional Air Quality Management
(RAQM) Conference
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↑ AMFIC on-line interface can be used to provide regional air quality forecasts in China
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↑ Global mean monthly (Aug. 2010) ocean sea surface salinity and soil moisture derived from
SMOS observations. Credits: CESBIO, IFREMER, CATDS

sOIL MOIsTURE AND OCEAN sALINITY (sMOs)
CAL/VAL IN CHINA 

↑ LeTAK radiometer in operation, Taklamakan desert test site, China

SMOS is the second Earth Explorer opportunity
mission(ESAledwithCNESandCDTI)whichwas
selectedin1999,initiatedin2000andlaunched
in 2009. It uses a new technique (2D
interferometry) toprovideglobalmeasurements
from space of key variables (soil moisture and
sea surface salinity) for the first time (figure
showsglobalmeanparametersforAugust2010).
TheaverageresolutionofSMOSisabout43Km
withglobalcoveragewhileagivenpointofthe
surface can be seen with several angles and
maximum time (equator) between two
acquisitionsis3days.

SMOS has suffered from Radio frequency
interferences (RFI) severely over Europe-Asia
even though it is operated in passivemode in
protected band preserved for astronomy
observation(noactivetransmissionfromsatellite
to ground). The consequence is data quality
declinessharplyandhasnoobviousmeasureto
solve it unless RFI sources aremitigated. The
project has paid great efforts to monitor and
coordinateRFImitigationinChina.

AradiometerforobservingL-bandEmissionfrom
Taklamakandesert(LeTakradiometer)hasbeen
constructed (shown top of the page). The
radiometer is designed to conduct a ground
measurement of brightness temperature in
centreofTaklamakandesertinpurposeofgiving
a reference point for vicarious calibration of
SMOS. LeTak is operated with a central
frequency of 1.4135GHz, 19MHz bandwidth
(3dB), 3dB noise figurewhile about 15 degree
antennabeamwidth.LeTakisintestnearBeijing
rightnow.

CAL/VAL activities should be based on fully
understanding of satellite data, reliable
measurementinstrumentsandthenareasonable
plan.Thisprojectwillcontinuetofocusonthese
threeaspectsaswellasRFImitigationissues.
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Theglobalobservationofatmosphericwindpro-
filesremainstobethehighestpriorityneedfor
weatherforecast.ESAdecidedtoimplementthe
Atmospheric Dynamics Mission ADM-Aeolus to
demonstrate the potential of the Doppler lidar
technology for globalwind profiling in order to
improve the quality of the numerical weather
prediction.ADM-Aeoluswill carry the firstwind
lidar in space and launch is scheduled for end
2013.

Anairborneprototypeofthelidarinstrumenton
ADM-Aeoluswas developed byDLR (Deutsches
ZentrumfürLuft-undRaumfahrt)anddeployed
duringseveralfieldcampaignsontheDLRFalcon
aircraft.In2009theinstrumentcalibrationcon-
ceptandretrievalofhighwindspeedswasvali-
datedwith flights over Iceland, Greenland and
the North Atlantic Ocean (see bottom of page
photos).

In2010,Dr.OliverReitebuchandMr.Benjamin
WitschasofDLR,theEuropeanDRAGON-2part-
ners visited Ocean Remote Sensing Institute,
Ocean University of China (ORSI/OUC) for dis-
cussing recent resultsand the futurevalidation
plan for ADM-Aeolus (see top of page photo).
ThemobileDopplerlidardevelopedbyORSI/OUC
wasappliedduring the8thWMOInternational
Radiosonde Comparison in Yangjiang, China for
continuously wind profile and cloud measure-
ments. Themobile lidar performed sea surface
wind measurements in November 2010 during
the16thAsianGamesinGuangzhou,China,over
the sailing competition areas anduploaded the
datatothelocalmeteorologicalstationevery10
min(ascanisshowninthefigure).

DRAGON 2 CAL/VAL

↑ Sea surface winds during 16th Asian Games 2010 in Guangzhou, China (color indicates wind
speed and arrow shows the wind direction)
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↑ East coast of Greenland from DLR Falcon aircraft during ADM-Aeolus pre-launch tests
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LIDAR CAL/VAL VALIDATION OF ADM-AEOLUs DATA
UsING GROUND-BAsED DOppLER WIND LIDAR

↑ The project team with the mobile wind Lidar, Qingdao in May 2010.
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↑ DLR Falcon aircraft in Kangerlussuaq, Greenland for pre-launch tests of the ADM-Aeolus calibration

↑ A sightview at centre of the Taklamakan desert
which is taken by Yann Kerr when both PIs were
visiting the site.

↑ Artists impression of SMOS satellite in space
with MIRAS antennas deployed in Y formation

↑ Inside of LeTAK

↑ Testing of SMOS MIRAS antennas in anechoic
chamber (prior to launch)
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