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A European Partners
i Dr.Wolfgang Dierking ( P11 ) b Al fred Wegener I nstit
Research, Bremerhaven, Germany. E-mail: Wolfgang.Dierking@awi.de

i Dr. Markku Simila and Dr. Marko M&ynen b Fi nni sh Met eor ol @
Institute, Finland

A Chinese Partners
i Dr. Xi Zhang (Pl) b First Institute of

E-mail: xi.zhang@fio.org.cn

i Prof.JunminMengb First I nstitute of Oceanogr ¢
i Dr.YonggangJdib First Institute of Oceanograp
I Ms.MeijieLi u b First Institute of Oceanogr a
I Mr.Qinchuan Xieb First I nstitute ofhildceanogr a]

Our team has built good cooperation in Drageéhproject.
In Dragon3 we will continueto extend ourcooperation.
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A The region surrounding the Bohai Sea
accounts for about 23% o f Ch GDhPRa 0

A Seaice constitutes a serious hazard to
the marine transportation and marine
exploration in the Bohai Sea.

A Detection and monitoring seaice are of
great importance to the offshore
exploration and the marine transport.

A Seaice monitoring is an important task

for State Oceanic Administration (SOA).
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A This project is the extension of Dragon-2 programme (ID: 5290)

A Dragon-2 programme mainly developed sea ice detection technique by SAR data;
A This project will focus on using multi-source (optical and microwave) satellite data to

retrieve seaice parameters.
A The objectives of this project will be devoted to study on the unsolved

problems of Dragon-2 programme by multi-source satellite data

A Seaice classification methods by multi-sensor satellite data, especially Chinese satellite
data and new European satellite data;
A Seaice thickness retrieval methods by SAR data comparing with Cryosat-2 data;

A Seaice regime annual change analysis in the Bohai Sea;
A The other objectives of this project is to evaluate the sea ice monitoring
ability of new European satellite data
A Provide a great chance to training young scientists and graduate

students
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1. Sea ice classification methods with mukpburce satellite

data

2. Sea ice thickness retrieval methods with SA&a
comparing with CryosaPR data

3. Sea ice regime annual change analysis in BahaiSea

4. Comparison of sea ice regimes from the Arctic, Antarctic,

BohaiSea, and Baltic Sea by StBmiropean Team
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1. Sea ice classification methods with multi-source satellite data

W Seaice classification methods with SAR data

A In Dragon-2 project, we have developed
sea ice detection methods by ENVISAT
ASAR data.

A In Dragon-3 project, we will modify those
methods to applicable for Sentinel-1 data

A In Dragon-3 project, we will evaluate the

sea ice monitoring ability of Sentinel-1

Sentlnel 1 satelllte
data
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Y Seaice classification method with optical remote sensing data

A In Dragon-2 project, the developed seaice

detection methods are only for SAR data.

oS

In Dragon-3 project, we will propose sea ice kg
detection and classification methods for
Chinese optical satellite and Sentinel-2
satellite data.

U Sentinel-2

U HJ series

U CBERS series
A In Dragon-3 project, we will evaluate the sea

ice monitoring ability of Sentinel-2 data
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A Related research work

Histograms: Infrared Band
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2. Sea ice thickness retrieval methods with SAR data

A Analysis the relation between sea ice thickness and SAR
backscattering characteristics.
A Establishing the statistical empirical relation between ice thickness
and SAR backscattering characteristics.
A Seaice thickness data source
U CryoSAT-2
U Sentinel-3/SRAL
U Seaice EM thickness data

U In-situ seaice thickness data
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A Related research work
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Simultaneously EM sea ice thickness data

60° 5’ W 60° W 59° 55’W

RADARSAT-2 SAR 193-2011

Fine Quad polarization
VvV HH VH

ESA-MOST Dragon Cooperation | DRAGON 2 FINAL RESULTS AND DRAGON 3 KO SYMPOSIUM 25-29 June 2012 | Beijing | P.R. China

RERKE-ENEEIEEE “Eitkl” | ‘iR —HEEMTSEZHRMS 201246 8250-298, ®E 3




(U,
L@VHEEL’ s eaemeTeRIe Q\&Q\;esa

U We foundthat the like-polarized ratio at C-band has high correlation
coefficient with sea ice thickness.

U Especially in sea ice thickness < 1m.

WWiHH (dE)

08 Correlation Coefficient=0.750 =
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3. Seaice regime annual change analysis in the Bohai Sea

A In Dragon-2 project, the sea ice regime has be analyzed only by sea
ice area or maximum distance of ice edge.
A In Dragon-3 project, we will use sea ice area + sea ice thickness to
analyze sea ice regime in the Bohai Sea.
Seaice area provided by
U SAR data: Sentinel-1, TerraSAR
U Optical data: HJ, CBERS, Sentinel-2
Seaice thickness provided by
U CryoSAT-2
U Sentinel-3/SRAL
A In Dragon-3 project, we will analyze the relationship between sea ice
regime grades and environmental condition (e.g. temperature, wind)
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A Related research work
U Dally variation of sea ice area V.S. air temperature
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o Blue is sea ice area extracted by remote sensing data
16000
14000 Red is simulated variation of sea ice area,,;{ﬁ\
E 12000 A X
Tgloooo /} \ . \-\_,u\
§ 8000 o ,/’/‘\//././ V\\ \_ _
% 6000 P /J"‘\-‘\g’;;\\;_/ \H/\ \ m
% 4000 ﬁ W \’\ \b‘r{ \\\l\
2000 W w \‘\ig
A e

0

Date

bSEUGX 6S 6Aff I'RR 6AYRZ

ESA-MOST Dragon Cooperation | DRAGON 2 FINAL RESULTS AND DRAGON 3 KO SYMPOSIUM

05-12-6  05-12-13  05-12-20 05-12-27 06-1-3 06-1-10 06-1-17 06-1-24 06-1-31 06-2-7 06-2-14 06-2-21 06-2-28 06-3-7 06-3-14

25-29 June 2012 | Beijing | PR. China

PERHES-RMEERAE iR | Bt ZHEEMITSESHENS

2012%6H258-29H, HE L=



L‘g\lﬂgﬂﬂ

4. Comparison of seaice regimes from the Arctic,
Antarctic, Bohai Sea, and Baltic Sea by Sino-European
Team

A Comparing backscattering statistics of SAR data from different
seaiceregions.

A The comparison serve as a guideline if the methods developed
for the Bohai Sea are applicable in other sea ice regions and,
vice versa, if the results achieved in other regions remain

useful in the ice conditions typical for the Bohai Sea.
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Aerial ice and field ice observations are carried out by the State
Oceanic Administration every winter.
A Aerial photography

Aerial ice observationgre carriedout by the
Sea supervise plane evenyinter.

Aerlal photograbﬁ
A Aerial EM ice thickness data

~ ~
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A Field work
Field ice observations are carried out by the North Sea Forecast Center every
winter.
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1. Sea ice classificatiomethodswith SA

2. Evaluationthe sea ice monitoring abi
satellite data and newEuropean sate

liteo

Rand optical data;
ity of Chinese

ata,

3. Seaice thickness retrieval methods with SAdta;

4. Seaice regimeannualchange analysis;

5. Comparison of sea ice regimes from the Arctic, Antarctic
BohaiSea, and Baltic Sea by StaoiropeanTeam
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W The first year: Develogeaice classification methods with muksource satellite

data.
Young scientists: 1 PhBudent +1 Postgraduate student

Y The second yeaiSea ice thickness retrieval methods with SAR data comparing

with Cryosat2 data
Youngscientists: 1 PhD. student +1 Pegtaduate student

The third year:Sea ice regime annual change analysis in the B&&a

)

Young scientists2 Postgraduatestudents

Y The fourth year:Comparison of sea ice regimes from the Arctic, Antarctic, Bohai
Sea, and Baltic Sea by StamiropeanTeam + Project evaluation and final report.

Youngscientists: 1 PhD. student 2Postgraduatestudents
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Thanks for your attention!
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A SAR Data
Declst to Mar15h

Lon:117.% - 122.%€ E,Lat 37€ - 41£ N

A ENVISAT ASARr€hived N
0 WSM/IMP/APP ASARWSM) Wideswath
(0 WSS/IMS/APS e o

A Sentinell (New acquisitions)
i SM/IW/EW

A ALOSPALSARArchived

U Any productions

Y
vt s

ASAR (IMP) narrow swath
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A Optical Data
Declst to Mar 15"
Lon:117.%E - 122.%F E,Lat 37/£ - 41£
A HJ data

U Archived

U New acquisitions
A CBERS

U Archived

U New acquisitions
A Sentinel2

U Newacquisitions

2010.02.09 HAA CCD
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A Other Satellite Data
Declst to Mar15h
Lon:117.%E - 122.%€ E,Lat 37 - 41£ N
A CryoSAT
U Archived
U New acquisitions
A Sentinel3/SRAL
U New acquisitions

CryoSAT-2 satellite
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