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Costitonne (Sitonne)

0,000 to 6.3 mio. tonnes of oil are re
ocean every year.

, ' “Group of Experts on Scientific Aspects of
ne Environmental Protection (GESAMP):

1.2 mio. tonnes/yr.

eWaterhouseCooper has calculated the annual
(2005 prices) [3-61:

! opean spills estimated to 50,100 tonnes/yr
ean-up around €120 million

ironmental degradation and all other economic
osts €149,600 per tonne;
ith the estimated volume of oil spilla
ion per year. g

spills per tont
ount representing the actual or
al admissible claims)

Source: ITOPF

oo CLE 68 Limit if spill is 2% of tanker's GT
=== CLC 69 Limit if spill is 20% of tanker's GT
—— CLC 69 Limit if spill is 200% of tanker's GT
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International law forbids deliberate pollution

» International laws require enforcement.
o MARPOL [

u the European Union Directive on “Ship Source
Pollution” (EU/2005/35 [71)

» the EU Parliament claimed that “Member States shall take
the necessary measures to achieve or maintain good

environmental status in the marine environment by the

year 2020 at the latest” [8]

» The OSPAR commission called to “move towards the
target of the cessation of discharges, emissions and

losses of hazardous substances by the year 2020" [
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‘ Oil spill behaviour: Processes

» Different processes take place after an oil release at sea

Source: ITOPF
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aviour: Weather

Volume of il and water-in-oil emulsion remaining on the
sea surfoce, s a percentage of the original volume spilled

Group Density Examples i
Group I less than 0.8 Gasoline, Kerosene
Group II | 0.8-0.85 Gas Oil, Abu Dhabi Crude
Group III | 0.85-0.95 Arabian Light Crude, North Sea Crude
Oils (e.g. Forties)
Group IV | greater than 0.95 | Heavy Fuel Oil, Venezuelan Crude Oils
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operational integr
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om R&D to 6pe

Institutional demands R&D products

= Int. agreements - National research
(e.g. MARPOL) (e.g. Universities)

= European Directives - EU Framework Program
and Regulations - Int. research co-operations

demands solutions

Operational services to serve inst. demands
EMSA Nat. Activities GMES

— Satellite surv.: - Aerial surveillance,| - Marine
CleanSeaNet combating, Core Service
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Airborne systems
o SLAR, IR/UV, vis. inspection, (MWF

Satellite SAR
Integration of the systems

‘ mplementlng with
sel tracking data, mod

s & methodologie
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IR-Scanner

= Measuring the th

contrast between

Determination = The IR-channel is in

ation of the oil of the oil layer from daylight and is o
kness extension at night.

UV-Scanner

= The UV-channel deter
the reflected sun-light a
sea surface.

= Very thin oil films of le

0.1 mm can be deter

due to the short wav

the UV.

Microwave-Radiom

MWR 18 GHz MWW 88 GHz
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luorescence

Determination of c
thickness within 0.
mm,

Identification and
classification of the oi
Detection of oil quan
the water column
Concentration of alg
dissolved organic

. Satellite
Visual ‘ IR ‘ MWR LFS (RADARSAT)
Range @ 300m flight approx.
altitude +3km

Classification capabilities | no no yes ) no

sensitivity on oil film 50um  to|0.1 pm to 20
thickness N o >0z | ST 2.5mm pm WA

Spatial resolution . 60m by 10m  pixel-to-
high 30m (perp: SIm 350 >om pixel distance

narrow, £250m narrow, £75m (| 300x300km

50m

Detection of oil spills
below surface
Operating at night no [no — Jves yes yes
Film thickness Appearance yes, 50pm | yes, 0.1 pm toy
determination of oil slick no < to 2.5mm 20 um
Measuring geometry visual Line-by-line, 20 Hz onical, SHz

Impaired by no no ) clouds clouds :}gltl:;é ﬂ‘ghK

no no yes




‘ FLIR for vessel investigation

= Recording of the vessel name
by illuminating with a near IR
Laser (not visible for the

» Access with the thermal IR-
channel
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Comparison of airborne and satellite data

Airborne: Satellite:

+  High spatial resolution + Large-scale coverage

+  Ground truth capability + Provides alert functionality

+ Classification of oil species + Independent of weather condition

+ Determination of layer + surveillance of shipping routes
thickness

+ Providing long-term statistical data

s icence ensuring - Low repetition rate and fixed

+ Communication link between overpass time schedule (sun
aircraft and vessel synchronous orbits)

+ Directable - Cannot determine volume of oil spill

- Restricted spatial coverage - SAR data susceptible to oil look-

- Costly and man-power alikes ariciEy

intensive
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| Modelling of oil spills

» To support the operational response chains

o Forecasting models and oil weathering models for response and
clean-up operations.

o Backtracking and intersection with ship traffic information allow a
more robust chain of evidence.
» Tailored for the specific sea areas is necessary.

» Requires high resolution models (~ 1km) capable of
forecasting the evolution out to a forecast time of 72-96
hours in advance.

» Integration and interaction of global, regional and local
models
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Ship tracking
= VMS and VDS

= Automatic Identification

System (AIS) [18]

u  Provides the vessel
location and ship
information via VHF to
coastal receiving
stations.

o limited to ~ 30+ nm

= LRIT (Long Range
Identification and
Tracking) allows world N
wide coverage but SAR, Spill, , Vessel + AlS-tracks
access to data is limited.  AIS-vessels deteciiy
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system set-up

op-shop” composed of
lite systems

rial surveillance

odelling and the intersection with
ship tracking data

system that links into the
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d strengthens operational
llution surveillance and response

outine surveillance of the seas for
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h Coastal States,

ort in case of an accidental

tion of pollution ‘hot spots’
ment of statistics
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in Europe

ial surveillance, combating and prosecution is obvi

al responsibility

than 16 of the 24 European and EFTA Coastal States o
raft

aircraft are equipped differently

flight hours per year vary strongly from country to country

e cross-border satellite images are provided and analysed by
ropean Maritime Safety Agency (EMSA) :

SA Clean Sea (CSN) Net satellite service is operational sin

-CSN is providing approx. 2000 satellite SAR images
s indicated by European coastal states with a growi

2 = 646*Area of Norway (387.000 km?)
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| Activities in Europe

EMSA-CSN results of the first operational year

m 2719 potential in the 2010 images

= 31% spills confirmed (866 checked) ['8l

= many of the detected potential spills could not be assessed correctly

due to
) Detections 2719 ‘ [ Con vetction s
o evaporation and —”ked 866 - 32% e I '

o physical degradation of
oil
=> The time between the
satellite overpass and
the check via aircraft is
crucial.

Copyright EMSA, 2008
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‘ SAR images

EMSA CleanSeaNet
ENVISAT-ASAR 2007-06-23 (




Copyright EMSA, 2007

Copyright EMSA, 2007

Scene with
n oil spill indication

e ‘Charter’ is a mechanism to co-ordinate space
pased data acquisition and delivery to those affected b
a natural or man made disaster anywhere in the world.

Charter Members — CSA, CNES,
ESA, NOAA, JAXA, ISRO ...

The EMSA-CSN service acts within
the framework of the Charter as
project manager in case of oil spill
isaster in European waters in co-
eration with the Monitoring and A%
mation Centre (MIC) of DG-ENV o< ot o

prominent examp
activation
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‘ Room for improvements

» Better of spatial and temporal coverage

» Improved separation of oil slicks from other surfactants
and look-alikes, improvement of the confidence level on
the oil spills identified (e.g. making better use of ancillary
data)

= Adaptation of automatic oil spill detection algorithms 20221
s Enhanced efforts to ground-truth

» Better harmonised, systematic reporting mechanisms

» Comprehensive statistics on a European scale

» A closer co-operation with law enforcement to improve
enforcement and deterrence
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| GMES

» The future GMES marine services are expected to
provide the relevant models.

GMIES inpit MCSTHOmeion e o miate CUSIOMBENENT  Eng User
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From GMES MCS Implementation Group report by P.Ryder & al
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‘ Expectations on GMES

= Provision of basic oceanographic data to
improve the quality of the spill identification
o current, salinity, temperature analysis, wind and wave
analysis and forecast profiles for regional seas,
bathymetry
= Provision of state of the art combined drift,
weathering and impact modelling using regional
sea models with appropriate atmospheric forcing
terms adapted to coastal zones.

» Sustainability for operational use
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Outlook

Availability of remote sensing sensors

= New SAR satellites are available: RADARSAT-2,
TerraSAR* and CosmoSkymed*

o *focusing on high resolution image
= The GMES Sentinel-1 satellite will guarantee the
future availability of a wide swath SAR data
Major technology step
= High altitude flying “Unmanned Airborne
Vehicles” (UAV) for routine surveillance
o deterrence effect will increase intensively
o only affordable in combination with other tasks
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sions

| spill surveillance is a cross border activity
emote sensing provides a unique technology to iden
potential (illicit) pollutions, but with

o integration of modelling and vessel information

the systems become tools

o to determine potential polluters,

o to provide elements for the chain of evidence,

o to support clean-up operations

Satellite surveillance is an indispensable tool to achiev
he basic European coverage.

-operation and co-ordination with law enforcemen
to be intensified to improve prosecution and
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Thank you very
much!




