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In the context of New Caledonia & the south

Market § Container | Maritime Events

New Caledonia Oil Spill from Stranded
Contalnershlp

@ 787

For the past few days, lumps of oil have washed up on the beaches in the south-east coast of New

Zealand. Authorities have launched a clean-up and collected almost 50kg of the substance. There are

also reports of dead fish and snakes being washed ashore. SPREP island members are grouped into two categories, the 14 independent and semi-independent
countries (Pacific Island Countries) and the seven territories (Pacific Island territories - Table Three).

While an investigation was launched amid speculation that the oil might have come from the stranded AL
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Grande Terre seen from Sentinel-1 SAR

Unprocessed
Raw image

Note:
Satellite imagery from the Sentinel satellites is free

Sentinel-1A SAR scene

Acquired: 13th
November 2022

Overpass time: 05.30 local time

Frequency: every 6 days




Grande Terre seen from Sentinel-1 SAR

Sentinel-1A SAR scene

Processed i 13th
i N November 2022

05.30 local time

s every 6 days
@:Ccénding and descending pass)

Regional context

Note:
Satellite imagery from the Sentinel satellites is free



Noumeéa seen from Sentinel-1 SAR

Acquired:
November 2022

Regional context
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Content overview

Synoptic overview of the research a SAR satellite perspective
N

@T’g Methodology and Application example cases
n &35,

«F Summary and future work take-home messages
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This project - Rationale & main objective

Project’s rationale:
No regular routine, broad scale monitoring of oil spills

== Use of Synthetic Aperture Radar imagery is adequate

Project’s main objective:

To develop a semi-automated satellite imagery-based oil spill detection
system that is applicable to Australia, and possibly relocatable elsewhere.
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The European Space Agency’s Sentinels
COPERRICUS AND ITS SENTINELS 1ttt oo s i

OMES £orth Atmosphore Monitoring

A ( angs 1 (co,)

[\”/) 16 yoors

(opernicus

SENTINEL-1

. * &lo o "se0” Peough tlouds ord ron
« Dot delvar

* Rirbus Deler Spe
Chorc radat inimmen

SENTINEL-5
SENTINEL-6

* Sporial szmales i 81 0nd 4peD 9:0U10n between .
0.12amand 0 p X
Ak Dabsé aem rrwre covan * Glcba comoge of Ecrh's chmospt ere H

with o wprocadented spotcl asckiion

o bords with 10, 20 or 60m reschdon
m yworh widh  Duten Lol g e

svege of e Eorks bord with 9n azcusocy grecte Fon 0.3 K

ndsr ® Arbus Delercr an Spoce pree convacky
Sday © Airbus Defarca and Spocs scpplies svelite ol TROPOMY it m « Carried abocad EUMETSATs Vatcosor hid - e e

o Gloued maoping o 4o seo s oce

. i [p—
SR Canershon (PAIGH setnbies
= Arbus Dsferce ond Spooo prie cenvocior o .

for sommlians ond st msats

20 aboced EUMETSN ¢ MeCp Second e

wson scied s +us it e el

« Arkus Dofonco ond Spoco orims
covmorty for sl

Ocean colour, SST, Altil

.,\

Muyltispe,

Sentinel-1A

100° E 110°E
Kilometers
0 250500

1,000

8 | Detection and monitoring of oil-like features in the coastal ocean using Sentinel-1 SAR and machine learning + empirical methods | The Sentinels



Methodology — Our database
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Methodology — Image analysis

Full Sentinel-1 SAR scene acquired over New Caledonia
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Methodology — Deep learning + Empirical

Sentinel-1 SAR
Image processing Dataset used for CNN training & testing
6,137 chips from the O&A curated database
400 x 400 pixel size chips
Binary class
e Chip extraction & labelling: manual, time consuming

Input
400 x 400 pixels

0

Use of convolutional & N=2,316 oil /

-

neural networks
(image based)

N=3,821 Not oil X
1

Rule-based
approach
( selected
parameters)

Decision
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Sin es at sea

Sentinel-1A SAR scene
07 August 2022
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Singapore — a hot-spot for oil discharges at sea

Sentinel-1A SAR scene
07 August 2022

Islands

]

Legend

-» B0 : ; D Detected features

[\ﬂ GIS mask

\
Land mass¥

)

&

Singapore *# "

Island

.
Automated detection of oil-like features with a trained CNN over the Singapore region
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Summary and future work
* Unique CSIRO database of past and current oil spill incidents

* Access to multiple satellite sources, some not presented such as
NovaSAR (taskable SAR satellite; Dr Zheng-Shu Zou, CSIRO)

* Spatio-temporal assessment and incident evolution in near-real
time.

* CSIRO detection workflow allows semi-automated detection of oil-
like features, with automated reporting.

* Regional transfer to other areas of the Pacific fast and effective.
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