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@‘ bjectives The proposed project aims at exploiting microwa tesa

measurements to generate innovative added- value oducts
to observe coastal areas also under extreme weather

conditions.
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The proposed project aims at exploiting microwau@‘&aé '
measurements to generate innovative added-val&ro
to observe coastal areas also under extreme weather

Long range —
Scatterometer,
Radiometer

Short range - SAR
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Subtopicil: SARCO - SAR based coast observation

F.Nunziata, Universita di Napoli Parthenope, Napoli, Italy
Prof. Qing Xu, Hohai University, Nanjing China

Subtopic 2: SCoPeSAR - Shlp and Coastal Water Pollution Observation with
PoISAR Architectures

A.Marino, The Open UniVe’fsity, Milton Kéynes, UK
___W Shao, Zhejlang Ocean University, Zhoushan, Chma
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Summary EO data exploitation — cumulative stats all subprojects

NoOs. scenes
or inform if

SENTINELS 1, 2 CHINESE EO

ESA & ESA TPM

Nos. scenes Nos. scenes

DATA by FTP & 3 DATA DATA

Sentinel 1-A/B

ERS SAR SAR 50 HJ-A/B

ASAR Sentinel 2-A/B GE-1
MSI

MERIS Sentinel 3-A OLCI GF-2

AATSR Sentinel 3-A HY-A
SLSTR

SMOS Sentinel 3-A SLAR FY-1

etc. CSK planned Etc.

TOTAL TOTAL TOTAL
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1) Map of inland changes/deformations --> Monitoring and e Multipol/Multifreq SAR
observation of surface defor‘matlon phenomena related to . Optical data
natural and/or anthropogenic factors. )

2) Map of the coastline and its changes (due to land * Modeling data
deformation, erosion and relative sea level change) for the e GPSinfo
selected test sites --> Time series of multi-polarization SAR
data, in situ observations and modeling data.

3) Generation of coastal risk and vulnerability maps
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SME’IE‘[.SARCO - SAR-based Coast Observation — Coastline extraction

Dual-pol incoherent * HH-HV/VV-VH
SAR imagery * HH-VV CSK PP mode
1 Physically-based
Inter-channel approaches to
correlation improve land-sea
1 B separation under a
* HH-HV/VV-VH - Rayleigh broad range of
CFAR 4 distributed radar and
* HH-VV CSK PP mode - Inverse environment
1 . gamma conditions

Edge detection

Y
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S@M,&EARCO - SAR-based Coast Observation — Integrated c

astal water man&%ﬁma

R

o0

Analysis of best sites to
locate wind farms in "
Denmark

e 12 HV S1 data: Jan-Dec
2016 i

e 1 dataset per month
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c 2 SCoPeSAR Ship and Coastal Water Pollution Observation with PoISAR\\"&
P Weesa
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@4‘ ®bjectives

1) Map of maritime traffic exploiting multi-polarization SAR
data and Automatic Identification System (AIS).
2) Map of water pollution exploiting multi-polarization SAR

and ancillary optical and in situ information. o MultipoI/MuItifreq SAR
e Optical data
e Ancillary ground truth

2017 DRAGON 4 SYMPOSIUM 20174F “JevkXl” VUMW If =

26-30 June 2017 | Copenhagen, Denmark 20174£6 H26-30H , F1 & FrAISR



<

wrsce &\k\“& eSa

Young scientists contributions

1. Armando Marino (the Open University) and Tao Zhang (Shanghai Jiao Tong
University).
» Dr Marino become the external supervisor of the PhD student Mr. Zhang.
* The collaboration has lead to the preparation of a journal article to be
submitted to JSTARS
2. Armando Marino (the Open University), Domenico Velotto (DLR), Ferdiando
Nunziata (Parthenope University) and Xiaofeng Li (Shanghai Ocean University).

* One PhD student from Dr Marino group, may visit Prof. Li group at SHOU.
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S ic 2: SCoPeSAR - Ship and Coastal Water Pollution Observation with PoISAR\K\\\&&_:
&kEs - ship detection using multi-polarization SAR \& eSa

Methods to exploit multi-
polarization SAR data for
target classification
purposes

Double
bounce
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Sub ic 2: SCoPeSAR - Ship and Coastal Water Pollution Observation with PoISAIﬂ\K\\@_‘
" 6kEs — oil platforms detection using multi-polarization SAR \\\“5 €Sd

¢ase low  * case high case low case high | ».

RGB channels normalized— highlight the
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ic 2: SCoPeSAR - Ship and Coastal Water Pollution Observation with PoISAIﬂ@g}_
26l Es - oil platforms detection using multi-polarization SAR N\~ eSda

v A modification of the Polarimetric Notch Filter is introduced which

performs a Principal Component Analysis on the polarimertric features
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ic 3: SHENLONG: Sea-surface High-wind ExperimeNts with Long-range (sat
%#s using Numerical Geophysical methods : esa

= -
RS
= NS =

@é‘ @bjectives

1) Improving both the physical and the empirical simulation
accuracy of polarized sea surface backscattering. The new
models will give better results under high winds and moist

convection.

2) State-of-the-art wind verification and objective validation . .
tools as well as auxiliary sources, to thoroughly assess the * MUItIpOI/MUIt'freq SAR
SAR wind retrieval quality under such conditions. * Scatterometer

3) Map of location, surface winds, center pressure, rain bands, e Ancillary ground truth
and other parameters of tropical cyclones from multi-
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ic 3: SHENLONG: Sea-surface High-wind ExperimeNts with Long-range (sat K\te)
66hs using Numerical Geophysical methods: SAR/ASCAT joint winds \K‘ esa

We combine the ASCAT wind field with the Sentinel-1 SAR winds. The
overlapped wind field of the SAR synthesis wind is removed and the joint wind field
is sparse to 25 km.

375°N B P ad Do e

ASCAT -~
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ic 3: SHENLONG: Sea-surface High-wind ExperimeNts with Long-range (sat &\te)
66hs using Numerical Geophysical methods: Sentinel-1 against SMFR \\“ eSd

Non-saturated wind wave info from SAR is used to obtain wind in TC

-86 -85 -84_ _—6? -65 _—63 _ -1 -70
Hermine 2016-09-01 23:45 Karl 2016-09-23 22:21 Matthew 2016-10-01 22:51
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qm;3 SHENLONG: Sea-surface High-wind ExperimeNts with Long-range (sat k\te)
66hs using Numerical Geophysical methods: Sentinel-1 against SMFR \\‘“ eSd
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— | a v 7 — - b . 7
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S ic 3: SHENLONG: Sea-surface High-wind ExperimeNts with Long-range (sate\\&q ‘)
86k's using Numerical Geophysical methods: Azimuth cut-off & TC \\&‘ eSa

S5AR A¢ (M)

31°N

30°N

=t Good agreement in

FD state

29°N

28°N

280 Not good in
extreme cases.
Why? Work in
a* progress

27°N
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24°N

23°N

200
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ic 3: SHENLONG: Sea-surface High-wind ExperimeNts with Long-range (sat K\te)
86k's using Numerical Geophysical methods: Azimuth cut-off & TC \\“ esa

Resolution 8 m Resolution 17 m
256x256
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Joint publications

Joint publications

1) A. Marino, D. Velotto, and F. Nunziata,“Offshore platforms observation using
dual-polarimetric TS-X/TD-X satellite imagery: a case study in the Gulf of Mexico,”

IEEE Journal of Selected Topics in Applied Earth Observation and Remote Sensing
(JSTARS). In print.

2) V. Corcione, F. Nunziata, and M. Migliaccio, “Megi typhoon monitoring by X-band

synthetic aperture radar measurements,” IEEE Journal of Oceanic Engineering. In
print.
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Special Issue
Ocean Remote Sensing with Synthetic Aperture Radar

Guest Editors: Message from the Guest Editors

Dr. Xiaofeng Yang Dear Colleagues,

yangd@adiaccn W& would like to invite articles on ocean-related studies using state-of-the-art
SARtechniques, including:

Dr. Xiaofeng Li

QOcean applications with SARimagery

» SARstudies of physical and biological oceanography
Coastline ext raction and inland area classification of SARimagery

IMet hods for ship and other man-made objects’ detection

Remote sensing of oceanic surface and intemal waves, upwellings,
bathymetry, etc.

Cyclone-related parameters retrieval from SAR satellite observations

# Marine atmospheric boundary layer process studies using SAR and

xaofengli@noaa.gov

Dr. Ferdinando Nunziata
ferdinando.nunziata@uniparthenopeit

Dr. Alexis Mouche

Aexis Mouche@ifremer fr remotely sensed data

= Remote sensing modelling over complex sea surfaces
Deadlinefor manuscript » Qil spill and seep detections with SAR
submissions + PolSARand InSAR application for coastal research issues
30June 2017

Dr. Xiaofeng Yang

Dr. Xiaofeng Li

Dr. Ferdinando Nunziata
Dr. Alexis Mouche

Guest Hlitors

Author Benefits

Open Access: free for readers, with publishing fees paid by authors or their
institutions.

High visibility: indexed by the Science Gitation Index Expanded (\\eb of
Science), Compendex (El)and other specialized databases.

Rapid publication: manuscripts are peer-reviewed and a first decision
provided to authors approximately 34 days aller submission; acceptance to
publication is undertaken in 8 days (median values for papers published in
this journal in 2015).

. remote sensing

Article
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Underwater Topography Detection in Coastal Areas

Using Fully Polarimetric SAR Data

Xiaolin Bian **, Yun $hao °, Wei Tian *, Shisng Wang ', Chunyan Zhang "%, Xisochen Wang %

Ku-Band Sea Surface Radar Backscatter at Low Incidence Angles

and Zhixin Zhang !
|

Inatrate of hiness Seruoes, Beling 100
biardfiradi se.en DB .hm...au.i._wm '\‘.kmnwmmxnmn sl
Wk acen (£2)

T University of Chines Acadesmy of Scienoes, Beifig 100049, Ching
* Mational Ocesn Technelogy Certer, Tanjin 330112, China
- o Tk _—

Nisoferg; Yang, Xianforg Li, Ferdi Juriles, Nesds Misuchs and P
Recetvod: 7 February 2017, Accepted: 31 May 2037; Publihed: 4 e 2017

Abstract: Fully polarimetric synthetic aperture radar [SAK) can provide detaile
seattering mechanisms that could enable the target or structare b be identifed. This
method to detect underwates Sopography in coastal areas using, high esolution |

SAR data, quired. The methaod is based an the shoal
of gruul) waves s they First, the surface scatter
citairsed by Then, wave lickis from the
(20 spectrm by the Fast Fourkr Transformation (FFT). Finally, shallaw water dep

arvd effecti of the proposed metho

by usireg C-bard fire qmd polarizasion mode RADARSAT-2 SAR data aver the near
Hainan provine, Chir. By comparing with the values from an officlal electronks 1
(ENC), the estimatid watir depths ane in good agreemint with them, The sversg
Shur dietected results from the scathering micharisms hused method and single pola
ase 973% and 11. Mmsptchve1)< The validation resulls indicate that the scaltes

d g L single |
T PPOETAF

.!ﬂ.ﬂlm and will
fully polarimetric SAR duta.

Keywards: shallow water; swell waves; water depth; dispension relatsanship; q)
Brag scattering

1. Intreduetion

Undeswator features and ocoan balhyematry is an indispensabla infarm

g and pement and coastal san and 1

safely nuvigating, offshore fishery and squaculture, research on tide and biodiven
spawalls and wharf and othes human activities ae carried out in these aras wh
less than 100 m. Detailed knowledge of water depth s very useful for them. Cony

depth i cutby sonar Jedicased vessels, whic
" . ; i g bt alsr dlisficul
areas, especially in some special water |-m.« whese foutine susveying cannot be ach

Synthetic apertine radar (SAR) s an acti that has th

an the earth in both day ard night, and for almost all weather corditions
SAR Is widely applied In carth observation, especially In ocean cbservation. SAR p

Rt S, 2017, 3, 560 o LUV O] wwwmdpicom/jo

under Extreme Wind Conditions
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http://www.mdpi.com/journal/remotesensing/special_issues/ocean_rs_SAR

by Xiuzhong Li, Biao Zhang, Alexis Mouche, Yijun He and William Perrie

Remote Sens. 2017, 9(5), 474; doi:10.3390/rs9050474

Received: 14 March 2017 / Revised: 18 April 2017 J/ Accepted: 8 May 2017 / Published: 12 May 2017
Cited by 1| PDF Ful-text (1811 KB) | HTML Full-text | XML Full-text

Abstract

This paper reports Ku-band normalized radar cross section (NRCS) at low incidence angles ranging

from 0% to 18° and in the wind speed range from 6 to 70
tropical rainfall measuring mission and Jason-1 and 2 h:

[...] Read more.
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(This article belongs to the Special lssue Ocean Remm& a@@ptedlure Radar)
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Summary on progress and collaboration

To strengthen EU-China

—

v T cooperation:
.Lgmm: oung Scientists’ Programme
‘%
3. Inls:aerpationai fellowship scheme esa
= ECipn reem : -
monfhzc?lligf:l‘lamletﬂt:ssg:: E::Eﬁ:eoﬂ?f;::l\;s b Chis oovViktod ) P h I ’ Stu d e nts Wi I I be S h ared

Visiting EU students to China.
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Plans for the next 2 years

Joint studies:

 Analysis of backscattering and multi-polarization features in complex
coastal environments for classification purposes;

« Analysis of time-series of waterlines extracted over major lakes in Italy;

« Analysing different estimation techniques for wind retrieval under extreme
weather conditions;

« Assessing the extra-benefit of multi-polarization information to observe
metallic targets ta sea.

 Observing oil spills and industrial/run-off waters using multi-polarization
data

Education:

« Establishing a 3y PhD program on subjects involving observing high winds
and its effect of coastal areas (including wetlands) by SAR.
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