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Figure 1 (cover): 

Oil spill off the north-west coast of Spain (© European Space Agency / EMSA 2007) 

This image, taken by ENVISAT-ASAR on 1 June 2007 off the coast north-west Spain, shows 2 large oil spills. The 

1st one, in the bottom right of the image has very distinct linear dark features with sharp edges and uniform 

backscattered signal area with a potential polluter vessel connected to it (visible as a bright white spot). The 2nd one, 

in the left top corner, has diffuse shape but high contrast typical of a spill that has been discharged several hours ago 

(source: EMSA 2009a). 
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Preface  

 

T hi s  r e po r t  c on s t i t u t es  m y Ba c h e l o r  o f  S c i e n c e  t h es i s  f o r  N a u t i c a l  

S t ud i es  a t  C h a lm e rs  Un i v e r s i t y  o f  T e ch n o lo g y i n  Go th e nb u r g ,  

S w ed e n .  

 

T h e  E u r o p e a n  M a r i t i me  S a f e t y  A ge n c y  ( E M S A )  i s  a  r e l a t i ve l y  n e w  

o r g a n i z a t i o n .  I n  s p i t e  o f  i t s  s i g n i f i c a n c e  i n  w h a t  c o n c e r n s  E u r o p e a n  

ma r i t i me  o p e r a t i o n s  a n d  s t a n d a r d s  I  c a n  n o t  r e c a l l  h a v i n g  h e a r d  a n y  

r e f e r e n c e  t o  i t  d u r i n g  my  t h r e e  y e a r s  a t  s c h o o l .  I  c h o s e  t h i s  s u b j e c t  

b e c a u s e  i t  p r o v i d e d  a n  o p p o r t u n i t y  t o  b r i d g e  t h a t  g a p  a n d  t o  p r o mo t e  

E M S A .  

 

I  f i r s t  l e a r n e d  a b o u t  E M S A ’ s  r e c e n t l y  d e v e l o p e d  C l e a n S e a N e t  s e r v i c e  

w h e n  p r e p a r i n g  a  l e c t u r e  a b o u t  t h e  In t e r n a t i o n a l  C o n ve n t i o n  f o r  t h e  

P r e ve n t i o n  o f  P o l l u t i o n  f r o m S h i p s  ( M A R P O L  7 3 / 7 8 ) ,  a n d  q u i c k l y  

b e c a me  mo r e  i n t e r e s t e d  a b o u t  i t :  h o w  d o e s  i t  w o r k ? ,  h o w  u s e f u l  i s  i t ? ,  

h o w  i n t e r e s t i n g  i s  i t  f o r  S w e d e n ?  

  

M y  e x p e c t a t i o n s  w i t h  t h i s  t h e s i s  w e r e  t o  r e a c h  a  d e e p e r  u n d e r s t a n d i n g  

o f  E M S A  a n d  i t s  a c t i v i t i e s ,  i n  p a r t i c u l a r  o f  t h e i r  C l e a n S e a N e t  s e r v i c e ,  

e x p l o r e  h o w  r e l e v a n t  i t  i s  f o r  S w e d e n ,  a n d  b e  a b l e  t o  c o n ve y  t h i s  

k n o w l e d g e  t o  o t h e r s  i n  a n  a p p r o a c h a b l e  w a y .  

 

I  w o u l d  l i ke  t o  t h a n k  t h o s e  w h o  h a ve  b e e n  h e l p f u l  d u r i n g  t h e  c o u r s e  o f  

my  w o r k  f o r  t h e i r  g u i d a n c e ,  i n  p a r t i c u l a r  my  s u p e r v i s o r  M i k a e l  H ä g g ,  

my  t e a c h e r s  G ö r a n  J o h a n s s o n  a n d  G ö r a n  L i n d h o l m,  a n d  t o  my  s c h o o l  

c o l l e a g u e s  S i mo n  H ä g g b o m a n d  A b r a m F r y x e l i u s  f o r  t h e i r  t i p s .  
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Abstract  

 

T H I S  IS  A  B AC H E LO R  O F  SC I E N C E  D E GR E E  T H E S I S  about  the  European  

Mari t ime Safety Agency’s  CleanSeaNet  sa te l l i te  service ,  wi th focus  on  i ts  

operat ional  ef for t  to  prevent  i l l ega l  oi l  d i scharges ,  to  unders tand  i ts  

purpose  and concept ,  as  wel l  as  i t s  s igni f icance  to  Sweden.  

A br ief  in t roduct ion  to  the  European  Mari t ime Safe ty Agency opens  the  

repor t ,  fo l lowed by an  analys i s  of  the  CleanSeaNet  and  i ts  re levance  for  

Sweden.  

Cent ra l  problems  dea l t  wi th  in  the report  are :  

•  What  i s  CleanSeaNet?  Why i s  CleanSeaNet  needed?  How does  

 CleanSeaNet  moni tor  o i l  sp i l ls?  

•  How useful  i s  CleanSeaNet  se rvice  for  Sweden?  What  a re  the  

 advantages /di sadvantages?  How could  Sweden cont r ibute  to  

 CleanSeaNet? 

 

A case  s tudy methodology was  conducted ,  in  which  relevant  and  re l i able  

l i t e ra ture  was  reviewed,  and  inte rviews where  careful ly selected and  

carr ied  out .  The  resul t ing da ta  was  analyzed  and  formed a  p la t form for  the 

subsequent  d iscuss ion and  conclus ion  of  this  repor t .  

 

Resul t s  show tha t  CleanSeaNet  was  es tabl ished  f rom the  need  to put  a  s top  

on  o i l  pol lut ion  in  European  waters ,  and  of  evidence  that  could  document  

i l l i c i t  o i l  di scharges .  CleanSeaNet’s  sa te l l i t e  surve i l l ance  and  ale r ts  of  

possib le  o i l  spi l l s  in  less  than  30  minutes  are  par t i cular ly usefu l  for  

combat ing i l l ega l  oi l  d i scharges  at  sea  when combined  with  other  methods  

such  as  aer ia l  surve i l lance ,  AIS/LRIT  informat ion  and  oi l  d r i f t  models .  

Resul t s  show tha t  the Swedish  Coast  Guard was  a l ready exper ienced  with  

sa tel l i t e  surve i l l ance  when CleanSeaNet  was  integra ted  in  the i r  surve i l l ance  

rout ines .   

 

CleanSeaNet  i s  a  posi t ive  and  rel i ab le  service ,  wi th  ambi t ious  t arge t s .  The  

2 n d  genera t ion  CleanSeaNet  promises  impor tant  improvements ,  such  as  the  

in tegra t ion  of  CleanSeaNet  informat ion  wi th  AIS/LRIT  informat ion .  

 

Gothenburg,  the  9 t h  o f  December ,  2009 

Ana  Paula  Rodrigues
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Sammanfattning  

 

D E T T A  Ä R  E N  K A N D ID A T U P P S A T S  s o m h a n d l a r  o m s a t e l l i t t j ä n s t e n  

C l e a n S e a N e t  s o m E u r o p e a n  M a r i t i me  S a f e t y  A ge n c y  d r i ve r ,  me d  f o k u s  

p å  d e s s  o p e r a t i o n e l l a  a n s t r ä n g n i n ga r  a t t  f ö r h i n d r a  i l l e g a l a  o l j e u t s l ä p p ,  

d e s s  s y f t e  o c h  a r b e t s s ä t t ,  s a mt  d e s s  b e t yd e l s e  f ö r  S v e r i ge .  

R a p p o r t e n  i n l e d s  me d  e n  ko r t  i n t r o d u k t i o n  a v  E u r o p e a n  M a r i t i me  S a f e t y  

A g e n c y  o c h  d ä r e f t e r  f ö l j e r  e n  a n a l ys  a v  C l e a n S e a N e t  o c h  d e s s  r e l e va n s  

f ö r  S v e r i ge .  

D e  h u v u d s a k l i ga  p r o b l e m s o m b e h a n d l a s  i  d e n n a  r a p p o r t  ä r :  

•  V a r f ö r  b e h ö ve r  v i  C l e a n S e a N e t ?  H u r  k a n  C l e a n S e a N e t  ö ve r v a k a  

 o l j e s p i l l ?  

•  H u r  a n v ä n d b a r  k a n  t j ä n s t e n  C l e a n S e a N e t  va r a  f ö r  S v e r i ge ?  V i l ka  ä r  

 f ö r -  r e s p e k t i v e  n a c kd e l a r n a ?  H u r  s ku l l e  S v e r i g e  k u n n a  f ö r b ä t t r a  

 C l e a n S e a N e t ?  

A r b e t e t  u t f ö r d e s  s o m e n  f a l l s t u d i e .  R e l e v a n t  o c h  p å l i t l i g  l i t t e r a t u r  

s t u d e r a d e s ,  o c h  n o g gr a n t  va l d a  o c h  i n s i k t s f u l l a  i n t e r v j u e r  ge n o mf ö r d e s .  

D e n  r e s u l t e r a n d e  i n f o r ma t i o n e n  a n a l ys e r a d e s  o c h  a n l a d e  g r u n d e n  f ö r  

d i s k u s s i o n e n  o c h  s l u t s a t s e n  i  d e n n a  r a p p o r t .  

R e s u l t a t e n  v i s a r  a t t  C l e a n S e a N e t  e t a b l e r a d e s  p å  g r u n d  a v  b e h o ve t  a t t  

s ä t t a  s t o p p  f ö r  m i l j ö f ö r s t ö r i n g  g e n o m o l j e s p i l l  i  e u r o p e i s k a  f a r v a t t e n  

o c h  f ö r  a t t  s a ml a  b e v i s ma t e r i a l  v i d  o l a g l i ga  o l j e u t s l ä p p .  D e n  

s a t t e l i t b e va k n i n g  s o m C l e a n S e a N e t  e r b j u d e r  t i l l s a mma n s  me d  l a r m  f ö r  

e v e n t u e l l a  o l j e s p i l l  i n o m 3 0  mi n u t e r  ä r  s ä r s k i l t  a n vä n d b a r  v i d  

b e kä mp n i n g  a v  o l a g l i ga  o l j e u t s l ä p p  t i l l  s j ö s s ,  n ä r  d e n  ko mb i n e r a s  me d  

a n d r a  me t o d e r  s å s o m f l y g b e va k n i n g ,  A IS / L R IT  i n f o r ma t i o n  o c h  

a v d r i f t s mo d e l l e r  f ö r  o l j a .  R e s u l t a t e n  v i s a r  a t t  S v e n s ka  K u s t b e v a k n i n ge n  

r e d a n  va r  e r f a r n a  va d  gä l l e r  s a t t e l i t b e va k n i n g  n ä r  C l e a n S e a N e t  

i n t e g r e r a d e s  i  d e r a s  b e va k n i n g s r u t i n e r .  

C l e a n S e a N e t  ä r  e n  p o s i t i v  o c h  p å l i t l i g  t j ä n s t  o c h  me d  e n  a mb i t i ö s  

må l s ä t t n i n g .  A n d r a  ge n e r a t i o n e n s  C l e a n S e a N e t  l o v a r  r e d a n  v i k t i g a  

f ö r b ä t t r i n g a r ,  s å s o m i n t e g r a t i o n  a v  i n f o r ma t i o n  f r å n  b å d e  C l e a n S e a N e t  

o c h  A IS / L R IT .  

 

G ö t e b o r g ,  9  d e c e mb e r  2 0 0 9  

A n a  P a u l a  R o d r i gu e s  
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Lis t  o f  acrony ms  and  de f in i t ions  

 

Acceding  
Countries 

Turkey, Albania, Croatia, the former Yugoslav Republic of Macedonia, 
Bosnia and Herzegovina, Montenegro, Serbia and Kosovo. 
http://ec.europa.eu/enlargement/countries/index_en.htm  

  

Agency The European Maritime Safety Agency. Also referred to by the acronym 
EMSA. http://emsa.europa.eu/  

  

AIS Automatic identification system. A transponder designed to be capable of 
providing information about the ship to other ships and to coastal 
authorities automatically. 
http://imo.org/Safety/mainframe.asp?topic_id=754  

  

ASAR Advanced SAR (onboard the ENVISAT satellite)           
“ASAR: An Advanced Synthetic Aperture Radar (ASAR), operating at C-
band, ASAR ensures continuity with the image mode (SAR) and the wave 
mode of the ERS-1/2 AMI” (ESA 2009). 

  

CleanSeaNet A service from EMSA aimed to reduce maritime pollution. 
http://cleanseanet.emsa.europa.eu/  

  

Copenhagen 
Agreement 

An agreement drawn in 1993 by the Nordic countries (Norway, Iceland, 
Sweden, Finland and Denmark) for the Cooperation concerning Pollution 
Control of the Sea after Contamination by Oil or other Harmful 
Substances. 
www.copenhagenagreement.org  

  

CSA Canadian Space Agency. http://www.asc-csa.gc.ca 

  

CTG MPPR Consultative Technical Group for Marine Pollution Preparedness and 
Response at EMSA. http://emsa.europa.eu/  

  

EEZ Exclusive Economic Zone. 

  

EFTA European Free Trade Association:  Iceland, Liechtenstein, Norway and 
Switzerland. 

  

EMCIP database European Marine Casualty Information Platform. A database being 
developed by EMSA with statistics and data analysis related to marine 
casualties. 
http://emsa.europa.eu/end185d007d003d002d008.html  

  

EMPOLLEX Marine Pollution Expert Exchange Program. EMSA’s network designed to 
stimulate international cooperation on training and information sharing to 
help tackle large oil pollution incidents. 
http://www.emsa.europa.eu/empollex/  
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EMSA European Maritime Safety Agency. Also referred to as “the Agency”.  
http://www.emsa.europa.eu/  

  

ENVISAT Environment Satellite (ESA). 
h t t p : / / e n v i s a t . e s a . i n t / p u b / E S A _ D O C / E N V I S A T / A S A R / a
s a r . P r o d u c t H a n d b o o k . 2 _ 2 . p d f  

  

EQUASIS database A database created by EMSA centralizing information on the world’s 
merchant fleet about Port State Control inspections, class and P&I cover. 
http://emsa.europa.eu/end185d012d004.html  

  

ERS-2 European Remote Sensing satellite nr. 2. 
h t t p : / / e n v i s a t . e s a . i n t / p u b / E S A _ D O C / E N V I S A T / A S A R / a
s a r . P r o d u c t H a n d b o o k . 2 _ 2 . p d f , 07 

  

ESA European Space Agency. http://www.esa.int/esaCP/index.html 

  

EU European Union. 

  

EuroGOOS European Global Ocean Observing System. This association of agencies, 
based in Sweden, develops the operational oceanography in the European 
Sea areas and adjacent oceans. 
www.eurogoos.org  

  

HELCOM Helsinki Commission - the governing body of the "Convention on the 
Protection of the Marine Environment of the Baltic Sea Area" - more 
usually known as the Helsinki Convention. 
http://www.helcom.fi/helcom/en_GB/aboutus/  

  

HNS Hazard and Noxious Substances. 
http://emsa.europa.eu/  

  

IMO International Maritime Organization. 

  

IVL IVL Svenska Miljöinstitutet/IVL Swedish Environmental Research 
Institute. http://www.oljejour.ivl.se  

  

KSAT Kongsberg Satellite Services. A Norwegian commercial satellite center. 
www.ksat.no  

  

LRIT Long Range Identification and Tracking. 

  

MARED Marine Equipment performance and testing standards database. 
www.emsa.europa.eu  

  

MAR-ICE EMSA’s information network used in Marine Chemical Emergencies. 
https://extranet.emsa.europa.eu/index.php?option=com_content&task=vie
w&id=89&Itemid=145  
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MARPOL73/78 The amended International Convention for the Prevention of Pollution 
from Ships, 1973 and its 1978 Protocol. 
www.imo.org  

  

MS Member States of the European Union. 

  

MSS Maritime Support Services. 

  

PSC Port State Control. 

  

Radar Radio detection and ranging. 

  

RADARSAT 1/2 Advanced Earth observation satellites equipped with 
SAR/ASAR(Radarsat2), operating at C-band. Developed in Canada and 
launched in 1995/2003 by the Canadian Space Agency. 
h t t p : / / e n v i s a t . e s a . i n t / p u b / E S A _ D O C / E N V I S A T / A S A R / a
s a r . P r o d u c t H a n d b o o k . 2 _ 2 . p d f , 

  

Remote sensing The detection and identification of phenomena at a distance from the object 
of interest using human capabilities or special sensors. 
http://earthobservatory.nasa.gov/Features/RemoteSensing/  

  

SafeSeaNet A service from EMSA related to vessel traffic and reporting.  
https://extranet.emsa.europa.eu/index.php?option=com_content&task=vie
w&id=96&Itemid=162  

  

SAR Synthetic aperture radar (onboard the European Remote Sensing satellite 
(ERS-2)  
”SAR: Synthetic Aperture Radar wave mode provides two-dimensional 
spectra of ocean surface waves. In image mode the SAR provides high 
resolution two-dimensional images with a spatial resolution of 26 m in 
range (across track) and between 6 and 30 m in azimuth (along track). 
Image data is acquired for a maximum duration of approximately ten 
minutes per orbit.” (ESA 2009). 

  

SeaTrackWeb The official HELCOM oil drift forecasting system. 
http://seatrack.smhi.se/seatrack/   

  

SMHI Swedish Meteorological and Hydrographic Institute. 
www.smhi.se 

  

STCW Standards of Training, Certification and Watchkeeping. 
www.emsa.europa.eu  

  

STCW database Standards of Training, Certification and Watchkeeping. A database being 
developed by EMSA to centralize information on seafarers employed on 
EU registered vessels (certificates, endorsements, etc…) and on the 
institutions where they are educated. 
http://emsa.europa.eu/end185d007d001d002.html  
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STIRES SafeSeaNet Tracking Information Relay and Exchange System 
https://extranet.emsa.europa.eu/index.php?option=com_content&task=vie
w&id=94&Itemid=161  

  

STMID database Shore-based Traffic Monitoring Infrastructure database. A database being 
developed by EMSA in order to centralize information on the European 
traffic monitoring infrastructure (VTS, AIS, SAR). 
https://extranet.emsa.europa.eu/index.php?option=com_content&task=vie
w&id=82&Itemid=136  

  

THETIS System The Hybrid European Targeting and Inspection System. An information 
system being developed by EMSA to support a new Port State Control 
regime. 
https://extranet.emsa.europa.eu/index.php?option=com_content&task=vie
w&id=55&Itemid=169  

  

VTS Vessel Traffic Services. 
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PA R T  I  –  I NT ROD U CT IO N 

 

1   B a ckg r ound  

T h i s  s t ud y i s  a bo u t  t h e  E u ro pe a n  M ar i t im e  S a f e t y A ge n c y’ s  

( E MS A)  C l e a nS e aNe t  s e rv i c e ,  w i th  f o cu s  on  i t s  op e r a t i o na l  e f f o r t  

t o  p re v en t  i l l e ga l  o i l  d i s c h ar ge s .  I t  a im s  t o  u nd e rs t a nd  i t s  p u rp os e  

a n d  c on c e p t .   

T h e  r e po r t  o p en s  wi th  a n  i n t r od u c t i on  t o  EMS A ,  fo l l ow e d  b y a n  

a n a l ys i s  o f  C l e anSe a N e t  s e r v i c e  a nd  i t s  r e l e va n c e  f o r  t h e  

s u rv e i l l an c e  o f  s e a - b a s ed  o i l  sp i l l s  i n  S w ed e n .  

T h i s  s t ud y w a s  c omp i l ed  fo r  s t ud e n t s  a s  t h e  m a in  r e a d er  gr o up .  

2   Pu r po s e  and  s cop e  

T h e  pu r po s e  o f  t h i s  w o rk  i s  t o  ex p l o re  t h e  o r i g i n  an d  c onc e p t  o f  

E MS A ’s  C l e anS e aN e t  s e rv i c e  a nd  d e sc r ib e  i t  i n  d ep t h ,  i n  a n  

u n de r s t an d ab l e  wa y.  In  a d d i t i o n ,  i n v es t i ga t e  t h e  S w ed i sh  

p e r sp e c t i v e  on  C l ea n Se a N et .  

3   A pp ro a ch  t o  th e  pr o b l e m  

P ro b l em s / Qu e s t i ons  r a i s e d :  

•  W h y d o e s  Eu r op e  n e ed  t he  o i l - s p i l l  m on i to r i n g  s e r v i c e  

C l e a nS e aN e t?  W h a t  i s  i t s  c on c ep t?  How  i s  do e s  i t  w or k?  H o w 

u s e fu l  i s  C l ea nS e aN e t?  

•  I s  i t  i n t e g r a t e d  i n  Sw e d en ’s  a c tu a l  s ea - b a se d  o i l  s p i l l s  m on i to r i n g  

s ys t e m?  Ho w  u se f u l  i s  C l e a nS e aN e t  s e r v i c e  fo r  Sw e d en?  W h a t  a r e  

t h e  a dv an t a ges /d i s ad v an t a ges?  Ho w c ou ld  S w ed en  i mp ro ve  

C l e a nS e aN e t?  
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4   M e t hod  

T h i s  t h es i s  f o l l o ws  th e  ca se  s tu dy  r e s ea r c h  m et ho d ,  a s  i t  s e em s  to  

b e  m or e  ad e qu a t e  t o  t h e  e xp lo ra t i v e  pu r po s e  o f  t h e  s tu d y  th a n  

a c t i on  r es e a rc h ,  exp e r i m en t  o r  s u r v e y w o u l d  be .  Ba s ed  p r i ma r i l y  o n  

q u a l i t a t i v e  d a t a ,  i t  c on s i s t s  o f  a  t ho r ou gh  s tu d y o f  a  s ub j e c t ,  wh e r e  

l i t t l e  o r  n o  i n f l ue nc e  i s  ex e r t ed  o n  i t .  T h e  f l e x i b l e  d es i gn  o f  t h i s  

m e t ho d  p e rmi t s  t o  a d a p t  t o  ch a n gi n g  c i r cu ms t a n c es  a s  t h e  s t ud y 

p r o gr es s es .  ( Hö s t  e t  a l .  2 00 6 )  In f o r m at io n  so u r c e s  i n c lu de  

l i t e ra tu r e  s t ud y,  v i s i t s  t o  EMS A ,  ED IS O FT an d  th e  Sw e d i sh  Co a s t  

G u a rd ,  a nd  i n t e rv i ew s .  Th e  f i n d i n gs  ga t h e r e d  in  t h e  r e s ea r c h  

p r o c es s  wi l l  t h en  be  a n a l yz e d  a nd  r e l a t e d  t o  p r ev i ou s l y s tu d i e d  

s ub j ec t s  i n  t h e  N au t i c a l  S c i e n c es  P r o gr a m,  s u ch  as  E nv i ro nm e n t ,  

O c e a no gr a p h y,  M e te o r o lo g y,  In s t r um en t a t i on  an d  R a d i o  

C omm un ic a t io n .  F in a l l y ,  t h e  s ub se qu en t  r e s u l t s  a nd  co n c l us i o ns  

a r e  t o  b e  sum m ar i z e d  an d  p re s en t e d  t o  t h e  r e a d er  i n  a  c l ea r  w a y.  

A  d e t a i l e d  d es c r i p t i on  o f  t h e  m et ho do l o g y a p p l i ed  t o  t h i s  s t ud y i s  

g i v e n  i n  P ar t  I I I  –  M e th od o l og y .  

5   D e l i mi t a t ion s  

E c on om ic a l  a nd  l e ga l  a sp e c t s  o f  C l e anS e a N et  a r e  b e yo n d  t h e  s c o pe  

o f  t h i s  r ep or t ,  a s  i t  f o cu s es  on  t h e  op er a t i on a l  a s p e c t  on ly .  T h e s e  

c o ns t r a in t s  a r e  s e t  d u e  t o  t h e  t i m e  l imi t  o f  4 00  h ou r s  fo r  t h e  

p r od u c t i on  o f  t h i s  s t u d y,  b u t  t h e y w i l l  n o t  a f f e c t  t h e  u nd er s t a nd in g  

o f  t he  C l e a nS e aN e t ’ s  co n ce p t .  
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PA R T  I I  –  T HEOR Y  

T h i s  s e c t i on  i n t r odu c e s  t h e  c on tex t  o f  E MSA  an d  C l e anSe a N e t ,  

p r e s en t s  b a ck gr ou nd  i n fo rm at io n  on  o i l  an d  a  f a mi l i a r i z a t i on  ab ou t  

r e mo t e  s e ns in g  e qu i pm en t  u s e d  i n  su rv e i l l a n ce  o f  s h ip - so u r c ed  o i l  

s p i l l s .   

I t  w a s  p r e p a re d  b ase d  m os t l y  o n  o f f i c ia l  i n fo rm a t io n  f r om  s e l e c t e d  

l e a f l e t s ,  b r oc hu r e s  a n d  e l e c t r on i c  i n fo r m at io n  b y E M SA ,  s c i e n t i f i c  

i n fo rm at io n  p r e s en t e d  i n  IV L S w e d i sh  E n v i ro nm en t a l  Re se a r c h  

In s t i t u t e ’ s  hom e  p age  a n d  on  an  i n t er v i ew  w i t h  E D IS O FT d u r i n g  a  

r e c e n t  v i s i t  t o  t he i r  b u r e a u  i n  Li s b on .  

T h i s  s e c t i on  i s  i n t en d ed  t o  b e  a  c on c i se  i n t r od u c t i on ,  p res e n t i n g  

j u s t  wh a t  i s  e s s en t i a l  t o  u nd e r s t an d  the  c on te n t s  t h a t  f o l l o w  i n  Pa r t  

I V  –  R e su l t s .  

 

1   A  b r i e f  d es c r ip t i on  o f  th e  Eu ro pe an  M a r i t i me  Saf e ty   
  A g en c y  (E MS A )  

T h e  E ur op e a n  Ma r i t im e  S a f e t y A ge n c y  i s  t he  fo un d er  o f  t h e  

C l e a nS e aN e t  s a t e l l i t e  s e rv i c e .  Fo r  t h i s  r e a so n ,  a nd  i n  o rde r  t o  

p l a ce  C l e a nS e aN e t  i n  c on t ex t ,  t h i s  op en in g  s e c t i on  w i l l  p r o v i de  an  

i n t ro du c t io n  a bo u t  E MS A a nd  i t s  a c t i v i t i e s .  

E MS A w as  es t a b l i sh e d  in  2 7  J u n e  20 02  b y t h e  E u ro p ea n  P a r l i a me n t  

a n d  th e  Co un c i l ,  t h r o u gh  Re gu l a t i on  (E C )  No  1 40 6 / 20 02  ( E U  

2 0 02 ) ,  t o  a dd r es s  g r o wi n g  co n c er ns  abo u t  m a r i t im e  s a f e t y  a nd  

p o l lu t i o n  i n  E ur op e ,  wh e r e  sh ip p in g  r ep r e s en t s  a  v e r y l a r ge  s l i c e  o f  

i t s  t r a ns po r t  s e c t o r .  In  f a c t ,  mo r e  t h a n  9 0%  o f  t h e  t r ad e d  go o ds  a r e  

b r ou gh t  i n t o / t a k en  o u t  f r om  E u ro p e  b y  s e a  ( EMS A 20 09 d ) .  As  

m a r i t im e  t r a f f i c  i n  E u ro p e  in c r e as ed ,  so  d id  t he  r i sk  i t  r e p r e s e n t ed  

t o  t h e  E ur op e a n  m ar i ne  en v i ro nm e n t .   

R e a l i z in g  th i s ,  M em b er  S t a t e s  g r a d ua l l y  r e c o gn iz ed  t ha t  t h e r e  wa s  

a  n e ed  to  s t a r t  a c t i n g  i n  co or d in a t i o n ,  i f  t h e y w a n t e d  t o  s e e  t h es e  

r i sks  e f f e c t i v e l y  r ed u c ed .  Th e  o i l  sp i l l  c a us e d  b y t h e  t an ke r  E r ik a ,  
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o f f  F ra n c e ’ s  N or th  c o a s t  i n  De c em b e r  1 9 99 ,  c a t a l yz e d  th e  p ro c e s s  

t h a t  l ed  t o  t h e  fo und a t io n  o f  EMS A .   

In  N o v e mb e r  20 02 ,  sh o r t l y  a f t e r  E MSA ’ s  c r e a t i o n ,  a no the r  l a r ge  o i l  

s p i l l ,  o f f  t h e  G a l i c i a n  co a s t ,  r e in f o r c ed  t h e  n ee d  f o r  su ch  a n  

A ge n c y.  T h e  M em be r  S t a t es ,  t h ro u gh  th e  wo rk  o f  E MS A,  ex p e c t  t o  

a c h i e v e  a  co or d i n a t e d  i n t e g r a t i o n  o f  t he i r  e f fo r t s  i n  m a t t e r s  o f  

m a r i t im e  s a f e t y,  i nc r e a s ed  e f f i c i en c y o f  m a r i t im e  l e g i s l a t i o n ,  t h e  

h a rm on i s a t i o n  a c ros s  t h e  E U o f  m e th od o l o g ie s ,  p r o ce d ure s ,  

i n fo rm at io n  a nd  s t an d a rd s ,  an d  t h e  e s t a b l i s hm e n t  o f  a  j o in t  a c t i o n  

p l an  f o r  r e s po nd in g  to  s h i pp i n g  d i s as t e r s  i n  Eu ro p e an  w a te r s .   

A c c o rd in g  t o  a r t i c l e  1  o f  t h e  f ou nd in g  r e gu l a t i o n  r e f e r r e d  a bo v e ,  

t h e  ob j e c t i v e s  o f  EM SA  ar e  t o    

[ . . . ]  e n s u r e  a  h i g h ,  u n i f o r m  a n d  e f f e c t i v e  l e v e l  o f  

m a r i t i m e  s a f e t y  a n d  p r e v e n t i o n  o f  p o l l u t i o n  b y  s h i p s  

w i t h i n  t h e  C o m m u n i t y ,  

b y m e a n s  o f  

1 .  p r ov id i n g  t ec hn i ca l  an d  s c i en t i f i c  a s s i s tan c e  i n  t he  f i e l d  o f  

m a r i t im e  s a f e t y a n d  p r e v en t io n  o f  po l l u t i on  b y s h ip s ,  a nd  

2 .  mo n i to r in g  t h e  imp l em en t a t i on  o f  som e  E U l e g i s l a t i o n ,  a n d  

a ss e s s in g  i f  t h es e  r e gu l a t i o ns  a r e  e f f i c i e n t .   

A n  o v er v i e w o f  a c t i v i t i e s  i s  p r es e n t ed  b y E MS A ( 20 09 d ) ,  i n  wh i c h  

t h e i r  a c t i o ns  a r e  d iv id e d  i n t o  tw o  b ra nc h e s :  

1 .  i mp le me n t at ion  a c t i v i t i e s ,  a nd  

2 .  o p er a t i ona l  a c t i v i t i e s .  

 

I mp l e men t at ion  a c t i v i t i e s  co ns i s t  o f :  v i s i t s / i n sp e c t io ns  t o  a s s es s  i f  

l e g i s l a t i on  i s  b e in g  im p l em en t ed ,  m on i to r  t h e  e f f i c i e n c y o f  t he  

l e g i s l a t i on ,  p r ov id e  t e ch n i c a l  a s s i s t a nce  i n  m ak in g  o f  o r  am e nd i n g  

m a r i t im e  l e g i s l a t i on ,  p ro v i d e  t r a i n i n g  a n d  in f o r ma t i on  to  M e mb e r  

S t a t e s ’  (M S)  o f f i c i a l s  on  E U m ar i t i me  r e gu l a t i o n  r e qu i r em e n t s  an d  

o n  E MSA ’ s  a c t i v i t i e s ,  p ro du c e  s t a t i s t i c s  an d  id en t i f y  p o ss ib l e  

t r en ds  i n  t h e  m ar i t im e  f i e ld s .                    

Op e r at ion a l  ac t i v i t i e s  a r e  o f  a  mo r e  p r a c t i c a l  n a t u r e  an d  c o ns i s t  

o f :  p r ov id i n g  t e c hn i c a l  a s s i s t a n c e  on  th e  t a ck l i n g  o f  d e l ib e r a t e  o r  

a c c id e n t a l  p o l l u t i on  b y s h ip s  i n  E ur ope a n  wa t e r s ,  d e v e lop  p l an s  
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a n d  p ro gr a ms  to  r es po nd  t o  sp i l l s ,  e s t a b l i s h  a  n e t w or k  wi th  v es s e l s  

t h a t  c a n  b e  m ob i l i z e d  q u i c k l y i n  c as e  o f  a  l a r ge  o i l  s p i l l  i n  

E u ro p e an  w a te r s ,  t h e  a c t i v e  su pp or t  o f  t h e  ex ch a n ge  o f  ve s s e l  

t r a f f i c  i n fo rm a t io n  b e tw e e n  M emb e r  S t a t es ,  d ev e lo pm en t  o f  a  

s a t e l l i t e  ba s ed  m on i to r i n g  s e rv i c e  t o  m on i to r  t r a f f i c  m ov e m en t  an d  

o i l  s p i l l s  i n  E ur op ea n  w a t e r s .  

S u ch  b r an c h in g  in to  t w o  m ai n  l i ne s  o f  a c t i o n  r e f l e c t s  t h e  o b j e c t i v es  

t o  b e  m e t  b y E M S A:  

�  O n  o n e  h an d  EMS A w o rks  c l os e l y w i th  t h e  M em b er  S t a t e s  

a n d ,  o n  t h e  o t h e r ,  w i t h  t h e  E ur op e a n  C omm iss io n .  E MSA  

p r ov id es  t h e  Me mbe r  S t a t es  w i th  t r a i n i n g ,  p r ac t i c a l  so lu t i on s  

a n d  t e chn ic a l  a s s i s t an c e  t he y m a y n e e d  fo r  t h e  u nd e rs t and in g  

a n d  e f f i c i e n t  c om pl i a n ce  o f  r e gu l a t i ons  s e t  ou t  b y t h e  

E u ro p e an  Co mmi ss i on ;  

�  O n  t he  o th e r  h an d ,  E MS A c a r r i e s  o u t  in sp ec t ion s  i n  t h e  

M e mb e r  S t a t es ,  t o  mo n i to r  i f  r e gu l a t i o ns  a r e  i n  f a c t  b e i ng  

i mp l e me n t e d ,  an d  to  ass e s s  i f  t h e  l e g i s l a t i on  i s  e f f i c i en t  f o r  

w h a t  i t  w as  i n t e nd ed  fo r  i n  t h e  f i r s t  p l a c e .  T h e  r es u l t i n g  

f i nd i n gs  a r e  t h e n  re p o r t ed  t o  t h e  Eu r op e a n  C om mis s io n ,  w h o  

e v a lu a t e s  i f  t h e r e  i s  a  n e ed  f o r  up d a t in g  a nd /o r  f o r  

d e v e l op i n g  n e w  l e g i s l a t i on  i n  t h e  f i e ld  o f  ma r i t im e  s a f e t y  a nd  

p r e v en t io n  o f  p o l lu t i o n  b y s h ip s .  

A  d yn a m i c  i n t e r a c t i on  b e t w e en  EMS A,  t h e  M emb e r  S t a t es  an d  th e  

E u ro p e an  Co mmi ss i on  i s  t hu s  e s t ab l i sh e d .   
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T h i s  p l a c es  E MS A o n  a  c en t r a l  p o i n t  o f  t h e  r e su l t i n g  n e tw o r k ,  a s  

s ho w n  i n  F i gu r e  2 .  S u ch  a  p os i t i on  fa c i l i t a t e s  a no t h e r  t a sk  

a t t r i b u t ed  t o  EMS A b y a r t i c l e  5  o f  i t s  f o un d i n g  r e gu l a t i on :  t o  

p r om ot e  a nd  d e ve lop  t h e  “ co - op e r a t i on  b e t w e en  th e  M em be r  S t a t es  

a n d  [ . . . ]  d i s s emi n a t e  b es t  p r a c t i ce s  i n  t h e  C omm un i t y”  ( EU  20 02 ) .  
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Figure 2. The relation between the Member States, the European Commission and EMSA. 
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Figure 3.  An overview of EMSA’s activities (EMSA 2009d). 

Fi gu r e  3  s umm a r i z e s  t he  a c t i v i t i e s  c a r r i ed  o u t  b y E MS A,  th e i r  

r e s p ec t iv e  wo rk in g  g r o up s  a nd  im po r t a n t  d a t ab a se s / i n fo rm at io n  

s ys t e ms  d e v e lo p ed /u n de r  d e ve lo pm en t  ( E MS A 20 09 d) .   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T h e  ob j e c t  o f  t h i s  s t ud y i s  t h e  o p er a t i on a l  a c t i v i t y  C l e anSe a N e t  
s a t e l l i t e  s e rv i ce ,  h i gh l i gh t e d  a t  t he  bo t t om.  An  o p en i n g  

i n t ro du c t io n  a bo u t  t h i s  s e r v i c e  i s  g i v en  i n  t h e  n ex t  s e c t i on .  

Operational activities 

Safety assessments 
and Inspections 

- Visits to Member States 
- Assessments of Classification Societies 
- Training of Seafarers 
- Maritime Security 
- Port Reception Facilities 

Implementation activities 

Ship Safety - Ship Safety Standards 
- Marine Equipment 
- Port State Control (PSC) 
- Accident Investigation 

Environment, 
Training  
Statistics 

- Environmental Protection  
- Training & Co-operation  
- Equasis & Statistics 

- Stand-by vessel oil recovery service 
- HNS Action Plan  
- Consultative Technical Group for 
 Marine Pollution Preparedness 
 and Response (CTG MPPR) 

Pollution 
Preparedness and 
Response  

Vessel traffic & 
reporting services 

- SafeSeaNet (STIRES) 
- Maritime Support Services (MSS)  
- EU LRIT Data Centre  

 

Satellite based 
monitoring service 

- CleanSeaNet Satellite Service 

STCW database 

EMCIP database 

EQUASIS database 

Empollex, MAR-ICE 

THETIS inf. system,  
STMID database 
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2   A n  in tr odu c t i on  t o  th e  Cl eanS e a Ne t  s e r v i c e  

T h e  C l e anS e a N et  s a t e l l i t e  s e rv i c e  s t a r t e d  i n  A p r i l  2 00 7  an d  i s  

a v a i l ab l e  t o  a l l  E U M e mb e r  S t a t es ,  E FT A  S t a t e s 1,  A c c e d ing  

C ou n t r i e s 2 a n d  th e  E u ro p e an  Co mmi ss i on ,  d es i gn a t e d  h e re b y b y 

u s e r s  o r  M emb e r  S t a t es  i n  t h i s  r ep o r t .  

In t e g r a t e d  i n  EMSA ’ s  op e r a t i o n a l  a c t i v i t i e s ,  i t s  p a r t i c u l a r  r o l e  i s  

t o  a s s i s t  t h e  M em be r  S t a t es  i n  t r a c i n g  i l l e ga l  d i s ch a r ge s  i n  

E u ro p e an  w a te r s  a nd  t o  c on t r ib u t e  wi th  s a t e l l i t e  i ma ge s  i n  t h e  

e v e n t  o f  a  l a r ge  acc i d en t a l  o i l  s p i l l  (E MS A 20 09 d ) .  

T h i s  s e r v i c e  w a s  c re a t ed  an d  d ev e l op ed  b y E M SA  t o  m e e t  t h e  

s p e c i f i c  r e qu i r em en t  s e t  ou t  t o  t h e  A ge n c y b y t h e  Eu ro p ea n  

C omm iss io n ’s  d i r ec t i v e  20 05 /3 5 / EC on  s h i p - so u r c ed  p o l lu t i on ,  i n  

p a r t i cu l a r  a r t i c l e  10 :  

[ . . . ]  w o r k  w i t h  t h e  M e m b e r  S t a t e s  i n  d e v e l o p i n g  

t e c h n i c a l  s o l u t i o n s  a n d  p r o v i d i n g  t e c h n i c a l  a s s i s t a n c e  i n  

r e l a t i o n  t o  t h e  i m p l e m e n t a t i o n  o f  t h i s  d i r e c t i v e ,  i n  

a c t i o n s  s u c h  a s  t r a c i n g  d i s c h a r g e s  b y  s a t e l l i t e  

m o n i t o r i n g  a n d  s u r v e i l l a n c e .  

Si mul t an e ous l y,  t h ro u gh  th e  s am e  D i rec t i v e ,  t h e  Eu ro p e an  

C omm iss io n  in t r odu c e s  i mp o r t an t  r e gu l a t i on s  on  p e na l t i e s  fo r  sh ip -

s ou r c e d  d i s c h ar ge s  o f  p o l l u t i n g  s ub s t an c e s .   

A  r e l e va n t  i s su e  t o  t h e  c r e a t i on  o f  C l ea n Se a N et  d e r i v es  f r o m t h es e  

r e gu l a t i on s  on  t h e  p e n a l t i e s :  t he r e  mus t  b e  e v id e n ce  o f  t h e  

i n f r i n ge m en t  be f o re  b e i n g  a b l e  t o  ap p l y a n y p e n a l t y .  F i r s t l y ,  i t  i s  

n e c e s s a r y t o  p r ov e  t h e  ex i s t e n c e  o f  an  i n f r i n ge m en t ,  i . e . ,  t h a t  t h e  

s us p e c t ed  o i l  sp i l l  i s  i n  f a c t  an  o i l  sp i l l .  S ec on d l y,  i t  i s  ne c e s sa r y 

t o  p ro v e  t h a t  a  s p ec i f i c  s h ip ,  w h i ch  na v i ga t e s  o r  h a s  n av i ga t ed  i n  

t h e  a r e a  o f  t h e  sp i l l ,  i s  u na mbi gu o us ly  l i n ke d  to  t he  p a r t i c u l a r  o i l  

d i s c ha r ge .  T h e  fo rm e r  r e qu i r e s  ve r i f i c a t i on  an d  c on f i rma t i on  o f  t he  

o i l  s l i c k .  Th e  l a t t e r  r e qu i r e s  s a mpl in g  t o  c on f i rm  t h e  l i n k   

                                                 
1 European Free Trade Association:  Iceland, Liechtenstein, Norway and Switzerland (EFTA 2009). 
2 Acceding countries: Turkey, Albania, Croatia, the former Yugoslav Republic of Macedonia, Bosnia 

and Herzegovina, Montenegro, Serbia and Kosovo (European Commission Enlargement 2009). 
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‘ s h i p— oi l  s p i l l ’ .  Bo th  t a s ks  a re  o f  t he  r e sp on s ib i l i t y  o f  t h e  

M e mb e r  S t a t es .   

Wh a t  i s  t he  r o l e  o f  E M SA  i n  t h i s  p r o ces s?  E MS A,  t h r ou gh  i t s  

C l e a nS e aN e t  s e r v i ce ,  a l e r t s  t h e  r e l e van t  M emb e r  S t a t e  o f  p oss ib l e  

o i l  d i s ch a r ge s  d e t ec t e d  i n  t h e  a r e a  o f  i t s  r e sp on s ib i l i t y .  I t  a l s o  

s up p l i e s  t h e  M em be r  S t a t es ,  t h ro u gh  an o t h e r  s e r v i c e ,  ca l l e d  

S a f eS e aN e t ,  r e su l t s  o n  ve s s e l  t r a ck in g  t h a t  e n ab le s  t h e  M em b er  

S t a t e  t o  c on t a c t  t h e  v es s e l  a nd  co l l e c t  s a mpl e s  f o r  p r ov i ng  a n  

e v e n t ua l  i n f r i n ge me n t .   

D e t e c t i on ,  r ap id  (ne a r  r e a l - t i m e)  d e l ive r y o f  w a rn in gs ,  o i l  d r i f t  

m od e l s  a nd  v e s s e l  t r a f f i c  i n fo rm at io n  a r e  e s s en t i a l  p a r ame t e r s  i n  

s u ch  p r o ce s s .  Th i s  i s  wh a t  C le a nS e a Ne t  d o es  f o r  t h e  M em b er  

S t a t e s .  I t  i s  a  t e c hn i c a l  s o l u t i on  c r e a t ed  b y E M SA  t o  as s i s t  M em b e r  

S t a t e s  c om ba t i n g  i l l e ga l  d i s c h a r ges  b y  sh ip s  i n  E ur op e a n  w a t e r s  

( E MS A 20 09 d) .   

H o w ev e r ,  i f  t h i s  l eg i s l a t i o n  i s  t o  h a v e  th e  i n t en d ed  d i s s ua s iv e  

e f f e c t ,  t h e  r i s k  o f  be i n g  ca u gh t  m us t  be  ob v i ou s .  T h i s  r equ i re s  a  

r a p i d  a nd  co ns i s t e n t  r e sp on s e  f ro m t h e  M em b er  S t a t e s  t o  t h e  

C l e a nS e aN e t  w ar n in gs  an d ,  i n  t h e  c a se  o f  c on f i rm e d  sp i l l s ,  t ha t  

s a mpl e s  a r e  t a k en  an d  in v es t i ga t e d ,  con s i s t en t l y .  

A c c o rd in g  t o  EM SA  ( 20 09 d) ,  t h e  f ou r  k e y a c t i on s  o f  C l ea n Se a N et  

s e r v i c e  a r e :  

�  d e t e c t ion  o f  p oss ib l e  o i l  sp i l l s  u s i n g  sa t e l l i t e  s u r v e i l l a n ce  

a n d  mo n i t o r in g ,  

�  r a p id  a l e r t s  (n e a r  r e a l - t i me )  o f  t h e  d e t e c t e d  po ss i b l e  o i l  

s p i l l s ,  

�  a ss i s tan c e  i n  t r a c in g  o i l - sp i l l  d i s ch a rge s ,  w i t h  t h e  h e lp  o f  o i l  

d r i f t  m od e l s  w h i ch  t a k e  i n t o  c ons id e r a t i o n  m e te o ro lo g i c a l  

c o nd i t i on s  a nd  c u r re n t s ,  a nd  

�  a ss i s tan c e  i n  t r a ck i n g  t he  m ov em e n t  o f  v es se l s  i n  t h e  a r ea  o f  

t h e  su sp e c t ed  o i l  sp i l l .  

C leanSeaNet ’s  four  key ac t ions  are  i l lus t ra ted  in  Figure  4 .  The box  

nex t  to  each  of  them indica tes  the  too l  needed  for  the  par t i cu lar  t ask :   

�  A n al yz e d  s a t e l l i t e  r a d a r  im a ge s ,   
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�  v e ss e l  t r a ck in g  i n fo r ma t i on  f r om A uto m at i c  Id e n t i f i c a t i o n  

S ys t e ms  ( A IS ) ,  V e ss e l  T r a f f i c  S e r v i c es  (V TS )  a nd  Lo n g  

R a n ge  Id e n t i f i c a t i on  an d  T r a ck i n g  ( LRIT ) ,  a n d   

�  O i l  d r i f t  m od e l s .   

Ba s e d  on  EMS A ( EM SA  2 00 9d ) ,  w i t h  t h e  ex c e p t i on  o f  ana l ys e d  

s a t e l l i t e  i ma ge s ,  non e  o f  t he s e  t oo l s  a re  i n c l ud e d  in  t h e  s e r v i c e  o f  

C l e a nS e aN e t  i . e .  t he y a r e  t h e  r es po ns ib i l i t y  o f  t h e  M em be r  S t a t es .  

H o w ev e r ,  A IS / VTS/ LR IT  i n fo rm at io n  a n d  o i l  d r i f t  m od e l s  a r e  

a v a i l ab l e  t h ro u gh  EM SA ,  a nd  C l e an Sea N e t  a s s i s t s  t h e  Mem b er  

S t a t e s  wi th  t h e s e ,  on  an  o n - re qu e s t  b as i s .  

 

 

 

 

 

 

 

 

T h e  “ 2 n d  ge n e r a t i on  C l e a nS e aN e t”  (EM SA  2 00 9 c)  w as  an n ou nc e d  

e a r l i e r  t h i s  ye a r  a nd  i t  w i l l  i n c l ud e  imp r ov em e n t s  o f  t h e  s ys t e m,  

s u ch  as :  

�  Li n k s  t o  ex t e r n a l  o i l  s p i l l  d r i f t  mo d e l s  t h a t  a l l o w  v i su a l i z i n g  

a  su p e r im po s i t i on  o f  fo r e c as t i n g /h in dc a s t i n gs  w i t h  ve s s e l  

t r a ck in g  i n fo rm a t ion ;  

�  E s t im at i on  o f  t h e  po ss ib l e  s ou r c e  o f  po l l u t i on  im p ro ve d ,  b y 

i n t e g r a t i n g  A IS / LR IT  i n f o rm at io n  an d  a u tom a t i c  v es se l  

d e t ec t i on  i n  t h e  s a t e l l i t e  im a ge r y;  

C l e a nS e aN e t  s e r v i ce  p ro v i de s  i t s  u s e r s  a  d e d i c a t e d  hom e pa ge ,  

h t t p : / / c l ea ns e a ne t . em s a . eu r op a . eu /  an d  a  C l e a nS e aN et  W eb  

b r o ws e r .  A c c es s  t o  t h e  l a s t  o ne  i s  r e s t r i c t e d .   

CleanSeaNet 

Rapid 
warning 

Vessel 
tracking 

Trace the oil 
spill 

Detection 
of oil spill 

Oil drift models 

EU LRIT 

SafeSeaNet (AIS, VTS) 

 Satellite radar images 

Figure 4. CleanSeaNet relation to other activities in EMSA. 
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3   Fa c t s  on  o i l  

T im e  i s  an  es s e n t i a l  p a r am et e r  f o r  t h e  d e t ec t i on  o f  a n  o i l  

d i s c ha r ge ,  t r a ck i n g  i t  t o  a  p a r t i cu l a r  ve s s e l  a nd  fo r  t h e  c o l l e c t i o n  

o f  s am pl e s  an d ,  t hus ,  o f  e v id e n c e .  T o  u n de r s t an d  th i s ,  a  sh o r t  s t ud y 

m us t  be  m a de  o n  the  ge n e r a l  p ro p e r t i e s  o f  o i l  a nd  o f  w h a t  h a pp e ns  

t o  o i l  o n c e  i t  i s  d i s c h a r ge d  in to  t h e  s ea .  

O i l s  c a n  be  d iv i d ed  in to  f ou r  d i f f e r en t  t yp e s ,  b as ed  o n  the i r  

c h a r a c t e r i s t i c s :  

A .  v e r y l i gh t  o i l s  ( su ch  as  ga so l in e ,  j e t  fu e l s ) ;  

B .  l i gh t  o i l s  ( d i es e l ) ;  

C .  m e diu m o i l s  ( s u ch  a s  l ub r i c an t s  an d  l i gh t  c r u de  o i l s ) ;  

D .  h e a v y f u e l  o i l s  ( a sp h a l t ,  h e av ie r  c r ude  o i l s ) ;  

W h a t  ha pp e ns  t o  o i l  d u r in g  a nd  a f t e r  i t s  d i s c h a r ge  i n t o  t he  s e a  

d e p en ds  l a r ge l y o n  t h e  t yp e  o f  o i l ,  b u t  a l s o  on  th e  amo un t  

d i s c ha r ge d ,  w e a th e r  c on d i t i o ns ,  cu r r en t s ,  a nd  t em pe r a t u re  ( s ea / a i r ) .  

A s  s oo n  as  o i l  i s  d i s c h a r ged  an d  c om es  i n t o  co n t a c t  w i t h  t h e  s e a  

w a t e r ,  d i f f e r en t  che mi c a l ,  p h ys i c a l  a nd  b io lo g i c a l  p ro c es s e s  s t a r t  

a c t i n g  o n  i t  ( o i l  wea t h e r in g ) .  T he s e  a re  i l l u s t r a t e d  i n  F i gu r e  5 .  

 

 

 

 

 

 

 

A c c o rd in g  t o  IV L ( 2 0 09 ) ,  t h e  de t ec t i on  o f  i l l e ga l  o i l  d i s ch a r ge s  i s  

s om e ho w s t i l l  d i f f i c u l t  b e c au se  ch e mic a l  d i sp e r s a n t s  a r e  b e in g  

a d d ed  t o  o i l  w h en  d i s c ha r g i n g  th e m in to  t he  s e a .  Th e  o i l  i s  b r ok en  

i n t o  sm al l  p a r t i c l e s  w h i ch  m o re  o r  l e s s  r e a d i l y  m ix  i n to  t he  w a t e r  

Figure 5. Oil weathering (NORDEN 2007). 
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( o i l - i n - w a t e r  d i sp e r s io n ) ,  a nd  g r ad u a l l y  d i sa pp e a r s  f rom  t h e  

s u r fa c e .  Th i s  i s  an  i mp or t an t  a s p ec t  i n  s a t e l l i t e  su r v e i l l a nc e  o f  o i l  

s p i l l s  b e c au s e  wh en  o i l  d i s ap p ea r s  f rom  t he  s u r fa c e  i t  c an  no  

l on ge r  be  d e t e c t ed  b y t h e  s a t e l l i t e  r a da r .  H o w ev e r ,  t h i s  do e s  no t  

m e a n  t h a t  t h e  o i l  sp i l l  i s  go ne !  S e c t i on  5 . 1  be lo w wi l l  ex p l a in  m o re  

h o w th es e  s a t e l l i t e  r a d a r s  wo rk .   

T a b l e  1  b e l o w summ a r i z es  t h e  p r o c es se s  wh i c h  a r e  mo s t  r e l e va n t  t o  

u n de r s t an d  th e  C l ea n Se a N et  co nc e p t  an d  th a t  o f  t he  s u rv e i l l an c e  o f  

o i l  s p i l l s .   

 

Table 1. Oil weathering. Adapted from IVL (2009). 

 
E v a p o r a t i o n  D e p e n d s  o n  t y p e  o f  o i l ,  s e a  w a t e r  t e m p e r a t u r e  a n d  w i n d .  

F a s t e s t  e v a p o r a t i o n  o c c u r s  w i t h  t h e  l i g h t e r  o i l s  ( 0 - 4 8 h ) ,  
e s p e c i a l l y  w i t h i n  t h e  f i r s t  h o u r s  a f t e r  d i s c h a r g e  i n t o  s e a ,  i n  
w a r m e r  w a t e r s  a n d  i n  w i n d y  c o n d i t i o n s ;  e v a p o r a t i o n  
s u b s i d e s  a f t e r  4 8  h o u r s .  

S p r e a d i n g   
( o i l  f i l m)  

L i g h t  o i l s  s p r e a d  f a s t e r  t h a n  h e a v i e r ,  d e n s e r  o n e s ,  f o r m i n g  
a  l a r g e  a n d  t h i n  o i l  f i l m  t h a t  i s  e a s i l y  d e s t r o y e d  b y  w i n d  
a n d  w a v e s .   

D i s p e r s i o n  
( o i l - i n -w a t e r )  

D e p e n d s  o n  w a v e s ,  t y p e  o f  o i l  a n d  s a l i n i t y .  I t  d o e s  n o t  
o c c u r  i n  c a l m  w a t e r .  F a s t e s t  d i s p e r s i o n  o c c u r s  w i t h  l i g h t e r  
o i l s ,  i n  r o u g h e r  s e a s  a n d  i n  w a t e r s  w i t h  h i g h e r  s a l i n i t y .  

E mu l s i f i c a t i o n  
( w a t e r - i n -o i l ) 3 

O i l  e m u l s i f i c a t i o n s  a r e  s t a b l e ,  v e r y  s l o w  t o  e v a p o r a t e ,  c a n  
s t a y  a f l o a t  f o r  s e v e r a l  m o n t h s ;  t h e  v o l u m e  o f  o i l  i s  
e x p a n d e d .  M e d i u m  o i l s  a r e  m o r e  p r o n e  t o  e m u l s i f i c a t i o n  
t h a t  l i g h t e r  o n e s .  

B i o d e g r a d a t i o n 4 D e c o m p o s i t i o n  i s  f a s t e r  f o r  d i s p e r s e d  o i l s ,  i . e .  l i g h t e r  o i l s ,  
a n d  t a k e s  m u c h  l o n g e r  t i m e  f o r  h e a v i e r  o i l s .  

 

Ba s e d  on  ab ov e  i n fo r ma t i on ,  an d  in  wh a t  c on c e rn s  t im e ,  i t  i s  

a p p a re n t  t ha t  d i s c ha r ge s  o f  m e d iu m and  he a v i e r  o i l s  c a n  b e  

d e t ec t ed  ev en  i f  a  r e l a t i v e l y l o n g  p e r io d  o f  t im e  h as  e l aps e d  s i nc e  

i t s  d i s ch a r ge  i n to  t h e  s e a .  Th e  r e a so n  f o r  t h i s  i s  t h a t ,  d u e  t o  s lo w 

e m ul s i f i c a t i on ,  t h ey  s t a y a f l o a t  fo r  a  r e l a t i v e l y l o n g  p e r io d  o f  t im e .  

In  c o n t r as t ,  t h i n  o i l  f i lm s  f o r m ed  f r om  d i s ch a r ge s  o f  l i gh t  a nd  

s om e  m ed ium  o i l s  ( s u ch  as  d i e s e l )  e v ap o r a t e  a nd  d i s s o l v e  f a s t e r ,  

a n d  th e r e fo r e  b e com e  h a rd  t o  d e t e c t  o r  ma y go  e v e n  un no t i c e d ,  i f  

t oo  l on g  t im e  h as  e l a ps ed  s in c e  i t s  d i s c h a r ge  i n t o  s e a ,  p a r t i c u l a r l y  
                                                 
3 Emulsification: water droplets mix into oil, resulting in a chemically and physically stable oily mixture. 
4 Biodegradation: decomposition of oil by microorganisms. 
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i n  r ou gh e r  s e as  a nd  in  win d  c on d i t i o ns .  In  o th e r  w or ds ,  t he  o i l  

d i s c ha r ge  e va po r a t e s  an d  d i s so lv es  u n t i l  i t  f i n a l l y  d i s ap pe a r s  f r om 

t h e  su r f ac e  o f  t h e  s e a  a nd  i s  n o  l o n ge r  d e t e c t a b l e  b y t h e  s a t e l l i t e  

S AR .  

In  c o n c lu s i on ,  t h e  l o n ge r  t he  t i m e  e l a ps e d  s i nc e  o i l  w as  d i s ch a r ge d  

i n t o  s e a ,  t h e  sm al l e r  i s  t h e  p r ob ab i l i t y  t o  d e t e c t  i t ,  l e t  a lon e  t o  l i n k  

i t  t o  a  p a r t i c u l a r  v es s e l  a nd  co l l e c t  s am pl es .  

T h es e  co ns i d e ra t i on s  j u s t i f y  t h e  u r genc y o f  d e t e c t i n g  o i l  d i s c ha r ge s  

e a r l y .  T h i s  i s  wh y,  o n  o ne  h a nd ,  on e  o f  C l e anS e a N et ’ s  mo s t  

i mp or t an t  t a s ks  i s  t o  de l iv e r  w a r n in gs  o f  p os s ib l e  o i l  s p i l l s  t o  t h e  

c o n c er n ed  M em b e r  S t a t e  i n  n ea r - r ea l  t i m e ,  an d ,  o n  t h e  o th e r  h a nd ,  

t h a t  t h e  co nc e r n ed  M e mb e r  S t a t e  e ns u r e s  a  r ap id  a nd  co ns i s t e n t  

v e r i f i ca t i on  o f  t h e  o i l  s p i l l  wa r n i n gs  r e c e iv e d  f ro m th e  

C l e a nS e aN e t .  

4   O i l  sp i l l  d r i f t  mode l s  

O i l  d r i f t  m od e l s  a re  u s e d  to  s i mu l a t e  t h e  t r a j e c t o r y o f  a n  o i l  s p i l l  

c o n t i nu ou s l y a s  a  fu n c t i on  o f  t i m e ,  b as e d  on  p a r am et e r s  su c h  a s  

c u r r en t  a nd  w in ds .  T h e y a r e  a  v a l u ab l e  t o o l  f o r  C l ea nS e aN e t  

s e r v i c e  a nd  M em b er  S t a t es  a l i k e  on c e  a n  o i l  sp i l l ,  a c c i d en t a l  o r  

d e l i b e r a t e ,  i s  d e t e c t e d  o r  r ep o r t ed .  

In  ge n e r a l ,  o i l  d r i f t  mo d e l s  a re  u s ed  i n  t wo  d i f f e r en t  wa ys ,  

d e p en d i n g  o n  t h e  pu r po s e :  

1 .  i n  f o r e c as t i n g :  t h e  d r i f t  t r a j e c to r y o f  a  p a r t i c u l a r  o i l  s p i l l  i s  

s im u l a t ed  f r om  t he  m om en t  i t  w as  d e t ec t e d  an d  f o rwa rd .   

2 .  i n  h i nd c as t i n g :  t h e  d r i f t  t r a j e c to r y t h e  o i l  d i s ch a r ge  i s  

s im u l a t ed  f r om  t he  m om en t  i t  w as  d e t ec t e d  an d  ba c kw ar d .  

Fo r e c a s t i n g  g i v es  an  i nd i c a t i o n  o f  wh a t  t r a ck  th e  o i l  sp i l l  w i l l  

f o l l o w ,  t h e  s t a t us  o f  t h e  o i l ,  a nd  wh e re  a nd  wh en  t h e  o i l  w i l l  r e a ch  

s ho r e .  Th us ,  fo r e c as t i n g  i s  u s ed  to  p l an  an  o i l  sp i l l  r e c ove r y 

o p e r a t i on ,  e . g .  b y a  Co a s t  G ua r d ,  an d  re d u c e  i t s  im p a c t  on  t h e  

e n v i ro nm e n t .  

T h e  s e co nd  t yp e  t r ac e s  t h e  d i s ch a r ge  ba c k  t o  an  a r ea  wi t h i n  w h i ch  

t h e  o i l  w a s  p ro b ab ly  d i s c h ar ge d  an d  i nd i c a t es  an  a pp r ox im at e  t i m e  



 
 

14

a t  w h i c h  i t  h ap pe n ed .  T h i s  i s  u s e fu l  fo r  f i nd in g  t h e  so u r ce  o f  a n  

i l l i c i t  d i s c h ar ge .  

 

F i gu r e  6  i l l u s t r a t es  t h e  b a s i c  p r in c i p l e  a nd  k e y e l e m en t s  o f  o i l  d r i f t  

m od e l s .  T h e  d a t a  i n p u t  i s  d on e  b y a n  o p e r a to r  w h en  an  o i l  s p i l l  i s  

d e t ec t ed :  i n fo rm at io n  o n  t h e  t yp e  o f  o i l  ( l i gh t ,  m ed iu m o r  h e av y 

o i l ) ,  w in d  a nd  wa ve s .  Fo r e ca s t s  on  w in d ,  w av es  an d  c u r re n t  a r e ,  i n  

ge n e r a l ,  o b t a i n ed  f r o m w e a th e r  a nd  o ce a n o gr ap h i c  d a t a b as e s .  T h e  

r e s u l t s  ge n e r a t ed  a r e  f o r e c as t s  ( h i nd ca s t s ,  i f  b a ck w a rd )  a n d  in c l ud e  

e s t im a t e s  o f ,  f o r  exa m pl e ,  h o w m u ch  w i l l  be  l e f t  o f  t h e  o i l ,  ho w 

m u ch  h a s  ev a po r a t ed  an d / o r  d i s p e r s ed  a f t e r  a  c e r t a in  t im e  h as  

e l a ps ed  s in c e  t h e  o i l  s p i l l  w as  d e t e c t ed .  

 

 

 

 

 

 

 

 

O i l  s p i l l  d r i f t  mo de l s  c an  be  2 D  o r  3 D.  A c c or d i n g  to  SM HI ( 2 0 0 5 ) ,  

3 D  m od e l s  a r e  mo re  r e l i ab l e  t ha n  2 D b e c a us e ,  wh e n  p e r fo r min g  th e  

c a l cu l a t i on s ,  t h e  3D  mo de l s  t ak e s  i n to  co ns id e r a t i on  n o t  o n l y t h e  

e f f e c t s  o f  wi nd ,  w av e s  a nd  cu r r en t  o n  t h e  ho r i z on t a l  m ove m e n t  o f  

t h e  o i l ,  bu t  a l so  o n  th e  v e r t i c a l  on e ,  su c h  a s  e va p or a t io n ,  

d i s p e r s i on  an d  em ul s i f i c a t i on  i n  d i f f e re n t  d e g r e es  d ep e nd i n g  o n  th e  

t yp e  o f  o i l .  Bas ed  o n  th i s ,  i t  c an  b e  as su m ed  th a t  t h e  t r a j e c t o r y 

p r o j e c t e d  b y a  3 D  o i l  d r i f t  m od e l  i s ,  t o  s om e  d e gr e e ,  m o re  a c c u r a t e  

t h en  o n e  b y a  2 D ,  t h us  h a v i n g  a  h i gh er  d e g r e e  o f  c e r t a i n ty .  

Position and time 
where spill was 
detected; type of oil 
 

Forecasts for wind , 
waves and current 

 
 
 

Oil spill 
drift 

model 

 
A simulation of the oil spill 
drift trajectory in time: 
-  a forecast (forward) 
-  a hindcast (backward) 
 
The status of the oil  
(evaporated, dispersed, afloat …) 

Data input: 
Result: Processing: 

Figure 6. The principle of oil spill drift models, based on SMHI (2005). 
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5   R e mo t e  se ns in g  

R em ot e  s en s i n g  i s  t h e  s c i e n c e  o f  “o f  i d e n t i f yi n g ,  ob se r v in g ,  an d  

m e as u r i n g  a n  o b j e c t  w i t ho u t  c omi n g  in to  d i r e c t  co n t a c t  w i t h  i t ”  

( N AS A  2 00 9) .  R ada r s  an d  c am e r as  a r e ,  i n  t h i s  c on t ex t ,  sen so rs  

a n d ,  a s  s u ch ,  ex a mp l es  o f  r em ot e  s en s i n g  ap p l i c a t i o ns .  Th e y 

m e as u r e  e l e c t ro ma g n et i c  w a v es  r e f l ec t e d  b y a  d i s t a n t  ob j e c t .  T h e  

i n fo rm at io n  a bo u t  t h e  o b j e c t  i s  p r e se n t e d  g r a ph i c a l l y  a n d  i s  c a l l e d  

a n  i ma g e .  

R em ot e  s en s i n g  e qu ip me n t ,  su c h  as  s yn th e t i c  a pe r tu r e  r ad a r s  (S AR )  

o r  a  s im p l e  d i g i t a l  c a m e r a ,  a r e  u s ed  f o r  t h e  p u r po s e  o f  d et e c t ing  
a nd  mo ni to r i ng  o i l  s l i c ks .  Th e y a r e  i n s t a l l e d  on  s a t e l l i t e s  o r  o n  

a e r ia l  su r v e i l l an c e  a i r c ra f t .  I t  i s  im po r t a n t  t o  be  a wa r e  t h a t  t h e y 

h a v e  d i f f e r e n t  p ro pe r t i e s  an d  l im i t a t i on s .  

T h i s  s e c t i on  w i l l  g iv e  es s en t i a l  b a ck gro u nd  in f o r m at i on  ab o u t  t h e  

s a t e l l i t e s  u s e d  b y C l e a nS e aN e t  s e r v i ce ,  t h e  s e ns o r  t h a t  t h e y c a r r y 

a n d  th os e  i n s t a l l e d  o n bo a rd  t he  S w ed i sh  C o as t  Gu a rd  a i r c ra f t  a nd  i t  

i s  b as ed  o n  in f o r ma t i on  f rom  KSA T  (2 0 03 )  a nd  o n  C h ap te r  25  o f  

t h e  C ou n t e r  Po l lu t i o n  M an u a l  ( Bo nn  Agr e e m e n t  2 00 9) ,  un l e s s  

s t a t ed  o th e rw i s e .  

5 . 1  S at e l l i t e  su rv e i l l an c e  

T h e  C an ad i an  R ad ar s a t  1  an d  2 ,  t h e  Eur o p e an  ER S- 2  a nd  E n v i s a t  

a r e  t h e  s a t e l l i t e s  u se d  cu r r en t l y  b y C l e a n Se a N et  s e rv i c e  (E MS A 

2 0 07 ) .  T h e y a r e  e qu ip p ed  w i th  s yn t h e t i c  ap e r t u r e  r ad a r .  

T h es e  s a t e l l i t e s  f o l l o w a  po l a r  o r b i t  (E MS A 20 07 )  a t  a n  a l t i t ud e  o f  

a b ou t  80 0k m,  t ak e  o n l y 1 0 0  min u t e s  t o  co mpl e t e  on e  c i r c l e  a r ou nd  

t h e  E ar th ,  a nd  d o  th i s  1 4  t im es  a  d a y.  T h e  a r e a  c ov e r ed  by  e a c h  

i ma ge  i s  d e t e rm in ed  b y t h e  an g l e  o f  t h e  r ad a r  i n  r e l a t i on  t o  t he  

s u r fa c e  o f  t h e  E a r th ,  a nd  r an ge s  f r om o n l y a  4 5k m wi de  a r e a  t o  

5 0 0km  wid e .  A c co rd in g  to  J ou rn e l  (2 00 8 ) ,  C l e a nS ea N et ’ s  im a ge s  

c o v e r  an  a r ea  o f  4 00 km  x  4 00 km  ( E nv i s a t )  o r  3 00 km  x  3 00 km  

( R ad a r sa t s  an d  ERS -2 ) .  

S AR  w o rk s  b y d e t ec t i n g  cha ng es  o n  th e  s ea  su rf ac e ,  su ch  as  an  o i l  

f i l m .  Pu l s es  a re  t r an sm i t t ed  b y t h i s  s en so r  an d  r e c e iv e d  as  e ch o es  
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r e f l e c t ed  b y t h e  su r f a c e :  t h os e  r e f l e c t ed  b y t h e  w a te r  (w av e s )  a r e  

w h i t e  on  a  S AR  ima ge ,  w he r e as  e ch o es  r e f l ec t ed  aw a y b y  th e  o i l  

s p i l l  ( smo o t h  su r f ac e )  a r e  b l a ck  (KS AT  20 09 ) .  S yn t h e t i c  a p e r t u r e  

i s  a  t e ch n iq u e  in  wh i ch ,  t h e  sm al l  an t e n n a  o f  S AR  r a d a r  i s  v i r t ua l l y  

ex t en de d ,  an d  b eh av e  as  b e i n g  m u ch  lo n ge r  t ha n  i t  a c tu a l l y  i s .  

A c c o rd in g  t o  M r .  Pe r e i r a 5,  t h i s  t e ch n iqu e  a l l o ws  im pr ov ing  t h e  

i ma ge  r es o l u t i on .  

T h e r e  a r e  tw o  t yp e s  o f  s e nso r s :  t h e  ac t i v e  o r  t h e  p as s iv e .   

A c t i v e  s e ns o rs  e mi t  a  pu l s e  a nd  r e c e i ve  t h e  e c ho  r e f l ec t ed  b y a n  

o b j e c t  an d  a n a l yz e  i t .  R ad a rs  a r e  a c t i ve  s en so rs .  

P as s i v e  s e ns o rs  d o  n o t  t r an smi t  an y p u l s es .  In s t e ad ,  t h e y w o r k  b y 

m e as u r i n g  r e f l e c t ed  r ad i a t i o n  e mi t t e d  b y a n  o b j e c t .  C a me r a s ,  

u l t r av io l e t  o r  i n f r a r e d  s c an n e rs  o r  mi c r o w av e  r ad i om et e r s  a r e  

a c t i v e  s ens o rs .  As  i t  d e p en ds  o n  emi t t ed  r ad i a t i o n ,  t h i s  t yp e  o f  

s e ns o r  op e r a t es  d u r i n g  d a yt i me  o n l y.  

T h e  SA R,  b e i n g  an  a c t i v e  s ens o r ,  h a s  t h e  en o rmo us  ad v an t a ge  t h a t  

i t  c an  d e t e c t  s l i ck s  n o t  o n l y d u r i n g  t he  da y  bu t  a l so  d u r ing  t h e  

ni gh t ,  a s  w e l l  a s  t h r o u gh  a l l  k in ds  o f  w ea th e r .   

5 . 2  A e r ia l  su rv e i l l an ce  

A e r i a l  su r v e i l l a n c e  a i r c r a f t  a r e  eq u ip pe d  wi t h  r em ot e  s ens in g  

e q u i pm en t  b ec a us e  o i l  s p i l l s  a r e  o f t en  d i f f i cu l t  t o  b e  d e t ec t e d  

v i s u a l l y ,  e v en  f rom a n  a l t i t ud e  an d  b y t r a i n ed  o bs e rv e r s .  

T h e  mo s t  c omm on  re m ot e  s en s in g  e qu ip m en t  i n s t a l l ed  i n  t h e  

a i r c r a f t  a r e  t h e  s i de  l o ok i n g  a i rb o rn e  r a d a r  (S LA R ) ,  t h e  

u l t r av io l e t / i n f r a r ed  s c an n er  (U V/ IR ) ,  a  mi c ro w av e  r a d i om et e r  

( MW R ) ,  t h e  l a s e r  f l uo r es e ns o r  ( LS F) ,  a  l o w l i gh t  l ev e l  TV  c am e r a  

( LL LT V ) ,  i d e n t i f i ca t i on  c am e r a  ( IC ) ,  p h o to  an d  v i de o  c am e r a  

( V C ) .  W i t h  t h e  ex ce p t io n  o f  S LA R  a nd  LS F ,  t h e y a r e  a l l  p a s s iv e  

s e ns o rs .   

                                                 
5 Mr. Ricardo Pereira, CleanSeaNet Operations Manager at EDISOFT, interviewed on 21.October.2009. 
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S om e o f  t h e i r  p ro pe r t i e s  a r e  sum m ar i z e d  b e lo w,  b a s ed  o n  

i n fo rm at io n  f ro m th e  “Bo nn  Ag r e e me n t  C oun t er  Po l lu t io n  
M a nual ”  ( Bo nn  A gr e e m en t  20 09 ,  C h ap t e r  2 5 ) :  

SL A R :  t h i s  s e ns o r  h a s  t h e  s am e  p ro p er t i e s  a s  S AR ,  an d  s i mi l a r  

l im i t a t i o ns .  Th e  t r a j e c t o r y o f  t h e  a i r c ra f t  i s  mo r e  f l ex ib l e  t h a n  

t h a t  o f  a  s a t e l l i t e ,  t h o u gh .  H ow e v e r ,  s i n c e  i t  i s  i n s t a l l ed  on  an  

a i r c r a f t  t h e  c ov e r age  o f  t he  im a ge s  i s  s i gn i f i c a n t l y  s m al l e r .   

 

U V :  d e t e c t s  t h e  u l t r a v i o l e t  r ad i a t i o n  o f  t h e  o i l ,  g i v i n g  an  

i nd i c a t i o n  o f  a  s p i l l .  D i s ad v an t a ge :  c an  no t  d i f f e r en t i a t e  o i l s  

o r  t h i ck n es se s  o f  an  o i l  l a ye r .  U s e d  o f t e n  i n  c om bin a t io n  w i t h  

IR  f o r  b es t  r e su l t s .  

 

I R :  d e t e c t s  t h e  i n f ra r e d  r a d i a t i o n  em i t t e d  sp e c i f i c a l l y  f r o m  o i l  

( w a v e l en g t h  8 -1 2  m ic r om et e r ) ,  s ho wn  as  wh i t e  on  a n  IR  im a ge .  

U s e fu l  fo r  t r a c in g  p o l lu t e r  v es s e l s  ( t r a i l s ) ,  an d  t o  e s t i ma t e  o i l  

l a ye r  t h i ck n es s  fo r  a s s es s in g  th e  a pp r ox im at e  v o lu m e  o f  t h e  

s p i l l .  

 

M W R :  c om p ar e s  t he  mi c ro w av e  r a d i a t i on  emi t t ed  b y t h e  w a t e r  

a n d  th a t  emi t t ed  b y  th e  o i l .  U s e fu l  fo r  d e t e c t i n g  o i l  s p i l l s  a nd  

d e t e r min e  t h e  t h i c kn e ss  o f  t h e  o i l  f i lm .  Di s a dv a n t a ge :  m e t ho d  

h a s  l im i t ed  u se  i f  t h e  o i l  sp i l l  i s  l e s s  t h a n  01 .mm  t h i ck .  

 

LS F:  em i t s  a  l a s e r  b e a m,  a nd  d e t ec t s  t h e  f l u o r es c en c e  emi t t ed  

w h e n  i t  h i t s  a n  o i l  s p i l l .  

 

LL LT V  (u s ed  w i th  S LA R ) :  i t  i s  n o t  u se d  fo r  d e t e c t i n g  o i l  

s p i l l s  b u t  t o  p r ov i de  a  r e a l - t im e  im a ge  o f  a  d e t e c t e d  o i l  sp i l l  

o r  o f  t h e  p o l l u t e r  ve s s e l ,  i n  d a r kn e ss .  A d v an t a ge :  ga t h e r s  

e v id e nc e  a t  n i gh t .  

 

I C  ca me r a  ( a dv a n ta ge o u s  t o  b e  us e d  w i t h  S LA R ) :  a n  i n f r a r e d  

f l a s h  p ro v i de s  a  “p i c t u r e ”  wi t h  t h e  i d en t i f i c a t i o n  o f  t h e  

p o l lu t i n g  sh i p  a t  n igh t ,  f o r  ev id en c e .  A d v an t a ge :  ga t h e r s  

e v id e nc e  a t  n i gh t .  
 

Ph o t o  and  V C :  a  co n ve n t i on a l  ph o to  c a m e r a  a nd  v i d eo  

r e c o rd e r .  Us e d  t o  do c um e n t  t h e  d i s ch ar ge  a n d  t h e  

i d en t i f i c a t i on  o f  t he  po l lu t i n g  sh ip ,  f o r  e v id e n c e .  
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PA R T  I I I  –  M ETHO DO LO GY 

T hi s  s e c t i on  p r es e n t s  t h e  d i f f e r e n t  m e th o ds  us e d  to  c on duc t  t h i s  

s t u d y,  d i s c us s es  t he  m ain  as p ec t s  o f  t h e  s ou r c es  o f  i n f o rm at io n  

c h os e n  a nd  d e f i ne s  h o w th e  a n a l ys i s  o f  su c h  d a t a  w as  c a r r i e d  ou t .  

 

1   R e s ea r ch  me th od  

T h e  c as e  s t ud y  m e th o d  w as  t h e  e l e c t ed  r e s ea r c h  m e th od  fo r  t h i s  

w o r k .  I t  c ons i s t s  o f  a  t ho r ou gh  s t ud y o f  a  s ub j e c t ,  w h er e  l i t t l e  o r  

n o  i n f l u en c e  i s  ex e r t ed  o n  i t .  Th i s  m e th o d  ap p e ar e d  to  s u i t  t he  

s tu d y’ s  d e s cr i p t i v e  i n t e n t io n  be t t e r  t ha n  a c t i on  re s e a r c h ,  

ex p e r im e n t  o r  su rve y w o u ld  d o .  I t  a l so  f i t t ed  i t s  e xp lo ra t i v e  

p u rp os e .   

U n ex p e c t e d  i d e as  m a y e m e r ge  as  t he  w o r k  un fu r l s ,  e . g .  d u e  t o  

s c h ed u l ed  i n t e rv i ew s  an d  v i s i t s .  Th e re f o r e ,  a  r i g i d  m e tho d  w a s  

u n de s i r ab l e .  A c co rd in g  to  H ös t  e t  a l .  ( 2 00 6 ) ,  t h e  f l e x i b l e  c h a ra c t e r  

o f  t h i s  m e t ho d  a l l ow s  ad j us t i n g  t o  t h e  s i t u a t i on s  a s  t h e y d e v e l op ,  

w h ic h  c on s t i t u t e s  ye t  an o th e r  goo d  r e as on  t o  a pp l y i t .  

2   Th e  th re e  ph as es  o f  th i s  s tudy  

T hi s  do c um en t  i s  t h e  r es u l t  o f  a  s t u d y  th a t  fo l l o w ed  t h ree  ph a s es ,  

t h e  n am es  o f  w h i ch  r e f l e c t  t h e  pu rp os e  a t  e a ch  s t a ge  o f  t he  w or k :  

p h as e  1 .   ge t t i n g  i de a s  

p h as e  2 .   b u i ld i n g  k no wl e d ge  

p h as e  3 .   i n t e g r a t i o n  a nd  co ns o l i d a t i on  

P h as e  1  c on s i s t ed  i n  da t a  co l l e c t i on ,  m a i n l y f r o m l i t e r a tu r e ,  v i s i t s  

a n d  in t e r v i e ws .  I t  w a s  c h a r ac t e r i z e d  b y a  r e l a t i v e  l a c k  o f  s t ru c t u r e  

o f  b o t h  i n fo rm at io n  a nd  i d ea s .  In  t he  fo l l ow in g  ph as e  t he  

i n fo rm at io n  a nd  ide a s  w e r e  c a t e go r i z ed  an d  s t a r t ed  t o  f o rm  a  

s t ru c t u re .  A t  t h i s  s t a ge ,  a n a l ys i s  o f  doc u m en t s  w as  o f t e n  

i n t e rw o ve n  wi th  i n f o rm a t io n  th a t  m a te r i a l i z e d  in  a  v i s i t  l a t e r  o n ,  i n  

a n  i t e r a t i v e  p ro c e s s .  Kn ow l ed ge  ab ou t  t h e  d i f f e r e n t  p a r t s  t h a t  
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i n t e g r a t e  C l e a nS e aN e t  s e rv i c e  s t a r t e d  t o  bu i ld  u p ,  b u t  w as  s t i l l  

f r a gm e n t ed  a t  t h i s  p o i n t .  F in a l l y ,  t h e  l a s t  ph a s e  w as  o n e  i n  w h i ch  

t h e  kn ow l ed ge  co nso l i da t ed .  

3   D a t a  co l l e c t io n  me t ho d  

T hi s  do c um en t  w as  b as e d  p r im a r i l y  o n  q ua l i t a t i v e  da ta ,  co l l e c t e d  

f i r s t  t h ro u gh  l i t e r a tu r e  r e s e a r c h  a nd  s ho r t l y  t h e r e a f t e r  t h ro u gh  a  

p e r t i n e n t  c ho i ce  o f  v i s i t s  a nd  in t e r v i ew s .  A c co rd in g  to  Hö s t  e t  a l .  

( 2 00 6 ) ,  o bs e rv a t io n  c ou ld  a l s o  b e  us e d  to  ga t h e r  i n fo rm a t i on .  

H o w ev e r ,  fo r  t h i s  pa r t i c u l a r  c as e ,  i n  wh i ch  th e  s ub je c t  o f  t h e  s tu d y 

i nv o l ve s  s a t e l l i t e  r a d a r s ,  o bs e rv a t io n  a s  a  m e a ns  o f  ga t h e r i n g  

r e l i a b l e  i n fo r ma t i on  w as  n o t  a pp r op r i a t e  a nd  t h e r e f o r e  wa s  n o t  

u s ed .  Th i s  h as  n o t  c o mp ro mis e d  th e  qu a l i t y  o f  t h e  s tu d y:  l i t e r a t u re  

f r om  E MS A a bo u t  t h e  C l e a nS e aN et  s e rv i c e  i s  r e l i a b l e  an d  w a s  

a b un d an t l y  a v a i l ab l e ;  v i s i t s  a nd  i n t e rv i e ws  p r ov i d ed  

c o mpl e m en t a r y,  u p - t o - d a t e  i n f o r m at i on  an d  h e l pe d  to  v e r i f y  t h e  

c o r r e c t  u nd e rs t a nd in g  o f  t h e  l i t e r a t u re .  

T h e  pu r po s e  o f  t h e  d a t a  co l l e c t i on  w as :   

a .  t o  i d en t i f y  t h e  m a in  co mp on e n t s  o f  t he  C l e anS e a N et  s e rv i c e  

a n d  i t s  a s so c i a t e d  e l em e n t s  i n  S w e de n ,  a nd  

b .  t o  un d e rs t a nd  e a c h  c o mp on e n t  i n  d e t a i l .  

3 . 1  Pr i ma r y  s ou r c es  o f  in f o r ma t i on  

 a .  v i s i t s   

 b .  i n t e rv i e w s  

 

T h e  d e c i s io n  to  i n c l ud e  v i s i t s  a nd  i n t e r v i e w s  i n  t h i s  s t udy  w a s  

t a k en  a t  qu i t e  a n  e a r l y  s t a ge  o f  t h e  p roc e s s .  A s  t h e  l i t e r a tu r e  w a s  

s tu d i ed  i t  g r a du a l l y  r e v ea l ed  t h e  d i f f e re n t  c omp on e n t s  o f  

C l e a nS e aN e t  an d  the  a c t i v i t i e s  o f  t he  S w ed i sh  C o as t  G u ar d  

r e ga r d in g  m on i t o r in g  o f  o i l  s p i l l s  a lon g  th e  S we d i sh  co as t .  I t  

b e c am e  ap p ar e n t  t ha t  s om e  v i s i t s  an d  in t e r v i e ws  we r e  i n de e d  

n e e d ed .  No t  on l y f o r  r ec e iv i n g  u p - to -d a t e  a nd  d i r e c t  i n fo r ma t i on ,  

c o mpl e m en t a r y t o  b o oks ,  a s  a dv i s ed  by  P a u l s so n  & Bj ö rk l un d  

( 2 00 3 ) ,  b u t  a l s o  fo r  c la r i f y i ng  an y d o ub t s ,  d e t e c t  a nd  co rre c t  a n y 



 
 

21

p os s i b l e  mi s un d e rs t a nd i n gs  a nd  d e v e lo p  a  d e e p er  k no wl ed ge  a bo u t  

t h e  su b j e c t .  

T h e  s e l e c t i on  an d  p l a nn i n g  o f  t he  v i s i t s  an d  in t e r v i ew s  h ad  t o  t a k e  

i n t o  a c co un t  t h e  t im e  an d  e co no mi c a l  r e so ur c e s  a va i l ab l e  f o r  t h i s  

w o r k ,  a nd  p on d e r  t h e s e  a ga in s t  t h e  r e l e v a n c e  o f  s u ch  v i s i t  t o  t h e  

v a lu e  o f  t h e  f i n a l  r e p o r t .  

A s  a  r e s u l t ,  t h e  f o l l o win g  v i s i t s / i n t e rv i ew s  w e r e  s e l e c t ed  a c co rd in g  

t o  t h es e  c r i t e r i a :  

 1 .  S w ed i sh  C o as t  G u ar d :  fo r  i t s  r e l e va n ce  t o  t h e  m on i to r i n g  o f  

s e a - ba s ed  o i l  sp i l l s  a lo n g  th e  S w ed i sh  c o a s t  a nd  b e c a us e  i t s  

l o c a t i on  ( G o th e nb ur g )  im p l i e d  v i r t ua l l y  n o  t r av e l l i n g  c os t s ;  

 2 .  E MS A a nd  E D IS O FT :  imp l i ed  h i gh er  t r a v e l l i n g  c os t s  bu t  

b e c a us e  bo th  a r e  b as e d  in  t h e  s am e  l oca t i on  ( Li s bo n)  an d  h a d  

t h e  c ou r t es y o f  s che d u l i n g  t h e  v i s i t s  fo r  t he  s a me  w ee k ,  t h e s e  

i n t e rv i e w s  wo u l d  y i e l d  a  goo d  c os t / t im e -v a lu e  r a t i o .  Th e  

i n t e rv i e w  to  EMS A f o cu s ed  o n  C le a nSe a N e t ,  w h e re a s  t h e  v i s i t  

t o  E D IS O FT f o cu sed  on  th e  an a l ys i s  o f  s a t e l l i t e  r a da r  ima ge s ;  

T h e  in t e r v i e ws  w e re  c a r r i ed  o u t  d u r ing  t h e  v i s i t s  an d  b y e - m ai l .  

P r ep a r a t i on s  i n c l ude d  l i t e r a tu r e  s t ud y t o  f am i l i a r i z e  wi th  t h e  

s ub j ec t s ,  m a in l y w i t h  ma t e r i a l  f r om EM SA  (b ro c hu r es ) ,  w e b  p a ge s  

a b ou t  s a t e l l i t e  im ag i n g ,  s u ch  as  t h os e  o f  t h e  E ur op e a n  Sp a c e  

A ge n c y ( E S A )  an d  K o n gsb e r g  S a t e l l i t e  Se r v i c es  (KS A T) ,  a nd  ab ou t  

t h e  S w ed i s h  C o as t  G u a rd ,  f r om th e i r  o f f i c i a l  w e bs i t e .   

Q u e s t i on s  w er e  p r ep a r e d  i n  a dv a n ce ,  bu t  a s  t h e  i n t e r v i ews  h a d  a n  

o p en  ch a r a c t e r  t h ese  w e r e  m a in l y u s e d  a s  a  gu i de l in e  fo r  t h e  

c o nv e r sa t i o n .  Th e  co n ve r s a t i on s  w er e  n o t  r e c o rd e d ,  b u t  me m or i z ed  

a n d  su mm a r i z ed  s ho r t l y  a f t e r .   

P r i o r  t o  u s in g  t h i s  i n fo rm at io n  on  th e  s ub j ec t ,  an d  i n  o rde r  t o  m ak e  

s u r e  t h a t  i t  h a d  be en  w e l l  u nd e rs to od ,  s e l e c t ed  i n t e r v i e w ee s  we r e  

a s k ed  t o  r e ad  th e  su mm a r y o f  t h e  i n t e r v i e w  an d  v e r i f y  t he  a c c u r a c y 

o f  i t s  c on t e n t s .  In  o r d e r  t h a t  t h i s  i n f o r m at io n  co u l d  a l so  b e  

a c c e s s e d  b y t h e  r e ad e r ,  t h os e  su mm a r i e s  wh i c h  w e r e  ve r i f i e d  a nd  

r e tu r n ed  b y t h e  i n t e r v i e w e e  wi th i n  t he  d e ad l in e  o f  t h i s  r e p o r t  w e r e  

i n c lu d ed  as  A pp e nd i c es ,  w i th  ex pr e s s  c o ns e n t  o f  t h e  i n t e rv i ew e e .  
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3 . 2  S e co nda r y  s ou r c es  o f  in f o r ma t i on  

S c i e n t i f i c a l l y  p r o du c e d ,  v e r i f i e d  o r  o th e r  r e l i ab l e  s ou r c es  o f  

i n fo rm at io n  a r e  t h e  p r e fe r r ed  ch o i c es  o f  l i t e r a tu r e ,  w h e t he r  i n  t h e  

p r in t e d  f o r m o r  e l ec t ro n i c -b a s ed ,  t o  r en d e r  r e l i a b i l i t y  t o  t h i s  

r e p o r t .  

L i t e r a t u r e  r e s e a r c h  k e yw o r d s  i n c lu d ed :  

E MS A,  C l e a nS e aN et ,  KS AT ,  r em ot e  s en s i n g ,  s a t e l l i t e  r ada r  

i ma ge r y,  E D IS O FT ,  Eu ro p e an  Sp a c e  Age n c y ( E S A ) ,  S w ed i sh  

C o as t  Gu a rd ,  S e a t ra c k  W eb ,  S J Ö BAS IS ,  H e l s in k i  Co mmis s i on  

( H E LC O M ),  Bon n  A gr e e m en t  a nd  IV L Sw e d i s h  E nv i r onme n t a l  

R e se a r ch  In s t i t u t e  ( IV L) .  

D a t a  so u rc e s  i n c l ud e d :  

�  In f o r m a t i on  p r es e n t e d  i n  t h e  w e bs i t e  o f  t he  Eu ro p e an  

M a r i t im e  S af e t y A ge n c y,  t h e i r  o f f i c i a l  p r es e n t a t i o ns  a nd  

b r o ch u re s .  

�  In f o r m a t i on  o n  t h e  w e b p a ge  o f  t h e  Eu ro p e an  Sp a c e  A ge n cy;  

�  D o c um en t s  f r om Ko n gsb e r g  S a t e l l i t e  S e rv i c e s  on  t he i r  

w e b s i t e ;  

�  M a te r i a l  on  t he  w eb  pa ge s  o f  Sw e d i s h  M et eo r o l o gi c a l  and  

H yd r o gr a p h ic  In s t i t u t e  (S M H I) ,  S w ed i s h  Co as t  Gu a r d  a nd  

IV L S w e d i sh  E nv i ro nm e n t a l  R es e a r ch  In s t i t u t e  ( IV L) .  

K n ow l ed ge  ob t a in ed  i n  p r ev i ou s  l e c tu r e s  o f  t h e  N a u t i c a l  S t ud i es  

c o ns t i t u t ed  a l s o  a  so u r c e  o f  i n fo rm at ion ,  a l t h ou gh  i nd i r e c t ,  i n  t h e  

s e ns e  t h a t  i t  c ons t i t u t ed  an  ‘ i n v i s ib l e ’  b u t  e s s en t i a l  b a ckgr o u nd  t o  

u n de r s t an d  so me  o f  t h e  l i t e r a t u r e  a nd  k e y a s p e c t s  o f  t h i s  s t u d y.  

S u ch  i s  t he  c as e  w i t h  t h e  l e c tu r es  i n  M e te o ro lo g y a n d  

O c e a no gr a p h y,  t o  un d e rs t a nd  e . g .  t he  d i f f i cu l t y  i n  an a l yz i n g  

s a t e l l i t e  r ad a r  im a ge s  an d  i t s  r e l a t i on  t o  wi nds  an d  c u r r e n t s ,  an d  

t h e  n ee d  f o r  o i l  d r i f t  mo d e l s ;  l e c tu r es  i n  En v i ro nm e n t ,  t ha t  h e l p ed  

u n de r s t an d  th e  u r ge n c y t o  d e t e c t  p os s i b l e  o i l  s p i l l s  i n  a s  n e a r - r e a l  

t im e  a s  pos s i b l e  a nd  i t s  r e l a t i o n  t o  t he  e v ap o ra t i on  a nd  d i s p e r s i on  

t im e -s c a l es  o f  d i f f e r e n t  o i l s ;  f i n a l l y ,  l e c t u r e s  i n  In s t r um en t a t i on  

a n d  Ra d i o  Com mu ni c a t io n ,  t h a t  p r ov ide d  t h e  ba c k gr ou nd  n e e d ed  to  

u n de r s t an d  th e  l i t e ra t u r e  ab ou t  s a t e l l i t e  r a da r s  a nd  o t h e r  r e m ot e  

s e ns in g  eq u i pm en t .  
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4   D a t a  ana l ys i s  me th od  

A n al ys i s  o f  d a t a  h as  i t s  s t a r t i n g  p o i n t  o n  t h e  i n f o rm at i on  ga t h e r ed ,  

a s  r ec omm e nd e d  b y  P au l s s on  & B jö r k lu n d  (2 00 3 ) ,  an d  fo l l o ws  a  

s t ru c t u re  p r e se n t e d  b e l ow :  

a .  s o r t  t h e  i n f o rm at i on  co l l e c t ed ,  

b .  i d en t i f y  a n d  ch a r a c t e r i z e  e a c h  p a r t  t h a t  i n t e g r a t e s  

C l e a nS e aN e t ,  

c .  f i nd  t h e  fu nc t i on a l  r e l a t i on sh ip  b e t w e en  t h es e  p a r t s  an d  

C l e a nS e aN e t ,  a nd  

d .  b u i ld  a  p l a t fo rm  wi t h  t h i s  kn o wl ed ge ,  f r om  whi c h  to  s t udy  

h o w th e y i n t e g r a t e  w i t h  C l e anS e a N et  t o  fo rm  an  o p e ra t i on a l  

s ys t e m.  

F i gu r e  7  b e l o w i l l u s t r a t es  t h e  s t r u c tu re  o f  t h e  a n a l ys i s  p ro c e s s .  

 

 

 

 

 

 

 

 

 

 

 

 

 

F i n a l l y ,  t h e  r es u l t s  a nd  co n c lu s i on s  a re  t o  b e  s umm a r i z ed  a nd  

p r e s en t e d  i n  a  c l e a r  w a y.  

 

P r es e n t a t i on  fo l l o ws  t h e  H a rv a rd  re f e re n c e  s ys t em  as  d e sc r ib e d  in  

“ C i t i n g  a nd  r e f e r enc i n g  in  t h e  H a rv a rd  s t yl e ” ,  b y T h a me s  V a l l e y 

Swedish Coast Guard 

Satellite radar images 

EMSA 

CleanSeaNet 

Vessel identification 
and tracking systems 

Oil spill drift models 

Results/discussion 

Figure 7. Structure of the analysis process. 
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U n iv e r s i t y  ( 2 0 0 8) ,  t h e  l a yo u t  s u gge s t io ns  as  ex p l a i ne d  in  

“ C ha lm e rs  s k r iv r e g l e r  a nd  t yp o gr a f i s ka  r å d” ,  b y C h a lm e rs  t e kn i sk a  

h ö gsk o l a  ( 19 98 ) ,  an d  th e  gu id e l in e s  p r e s e n t ed  i n  "W r i t i ng  

gu i d e l i n es  f o r  r ep or t s ,  BS c  th es e s ,  and  M Sc  t h es es  a t  Cha lm e r s  

U n iv e r s i t y  o f  T e chn o l o g y” ,  a l s o  b y C h a lm e rs  t ek n i s k a  hö gs ko l a  

( 2 00 9 ) .  
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PA R T  I V –  RES ULT S 

T h e  r e su l t  o f  an  ana l ys i s  o f  t h e  i n fo rm at io n  ga th e r e d  t h ro u gh  

i n t e rv i e w s  an d  l i t e ra t u r e  i s  de s c r ib e d  in  t h i s  s e c t i o n .  I t  i s  i n t e nd e d  

t o  a ns w e r  t h e  qu e s t i on s  p ro pos e d  in  t h i s  s t u d y.   

I t  i s  d iv i d ed  i n  t w o  s e c t i on s .  T h e  f i r s t  f o cu s es  on  C l e a nSe a N e t  

i t s e l f ,  d e f i n i n g  an d  d es c r i b i n g  e a c h  p a r t  t h a t  i n t e g r a t e s  i t ,  ho w i t  

f u n c t i on s  a nd  a n a l yz i n g  i t s  u s e fu ln es s .  T he  s e c on d  s ec t ion  s ho w s  

t h e  r es u l t s  a bo u t  t he  us e f u ln e s s  a nd  i n t e g r a t i o n  o f  C l e anSe a N e t  i n  

S w ed e n .  

 

1  C l ea nS ea N et  

1 . 1  W ha t  i s  i t?  

Cl e a nS e aN e t  i s  a n  o i l  s p i l l  m on i to r i n g  s e rv i c e  p r ov i d ed  by  E M S A 

f o r  t h e  d e t e c t i o n  o f  p o t en t i a l  d i s ch a r ge s  o f  o i l  f ro m sh i ps .  I t  

p r ov id es :  

�  a  r e gu l a r  s e rv i c e  o f  s a t e l l i t e  im a ge r y a n d  a l e r t s  o f  po ss ib l e  

o i l  s p i l l s ,  i n  ne a r - re a l  t im e  i . e .  i n  l e s s  t h a n  30  mi nu te s  f ro m 

t h e  sa t e l l i t e  ov e rp as s ;  

�  S up po r t  i n  t h e  e ve n t  o f  a n  a c c i d en t a l  sp i l l ;  

 

T h e  ge o gr a p h i c a l  s c o p e  o f  C le a nS e a Ne t  i s  t h e  Eu ro p e an  s e a s  a nd  

c o a s t a l  a r e a s .  

T h e  us e r s  o f  C l e a nS e a N et  a r e  t h e  E uro p e an  M em b e r  S t a t e s  an d  

E FT A  S t a t es .  

T h e  pu r po s e  wi t h  t h i s  s e rv i ce  i s  t o  h e l p  i t s  u s e r s  l o c a t e  d e l ib e r a t e  

o i l  d i s ch a r ge s  i n  t he i r  w a t e r s  a t  an  e a r l y  s t a ge .   

O n c e  v e r i f i ed  an d  co n f i rm e d ,  a  r ap i d  w a r n i n g  a l l ow s  th e  t r a c k i n g  

o f  t he  po l lu t e r  v es se l  an d  t h e  ga th e r i ng  o f  ev id en c e  n e ede d  fo r  t h e  

c o u r t s ,  w i th  t he  d i s s u ad in g  e f f ec t  i n t en d ed  wi t h  C l ea nS ea N e t .   
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In  c a s e  o f  a n  a c c i de n t  f ro m wh ic h  a n  o i l  s p i l l  r e su l t s ,  t he  

C l e a nS e aN e t  s e r v i ce  c a n  a l so  p r ov i d e  s a t e l l i t e  i ma ge s  t ha t  h e l p  

gu i d i n g  n a t io na l  o i l  p o l l u t i on  r es po nse  t ea ms  to  co n t a i n  t h e  sp i l l  

a n d  min imiz e  i t s  im p a c t  on  t h e  en v i ro nm e n t .   

T o  s umm a r i z e ,  C l ea n Se a N et  i s  a  s e r v i c e  t h a t  a s s i s t s  i n  t he  

p r e v en t io n  o f  p o l lu t i o n  b y o i l  o f  t h e  ma r in e  en v i ro nm e n t  a n d ,  i n  

p a r t i cu l a r ,  i n  t h e  wo r k  e n ga ge d  to  d i s co u r a ge  i l l e ga l  o i l  d i s ch a r ge s  

i n  Eu r op e .  

C l e a nS e aN e t ’ s  c omp o ne n t s  a r e  E ar th  ob s e rv a t io n  sa t e l l i t e s  

e q u i pp e d  wi t h  SAR s en so rs ,  g r o un d  a n t e nn as  t h a t  do w nloa d  t h e  

i ma ge s ,  s e r v i c e  p rov id e r s  wh o  a na l ys e s  t h e  i m a ges ,  t h e  

C l e a nS e aN e t  W eb  Br o w s er ,  a nd  t he  f i n a l  u s e r ,  i . e .  t h e  Me m b er  

S t a t e s ’  C o as t  Gu a rd s .  

U n l ik e  a i r c r a f t s ,  s a t e l l i t e s  op e r a t e  c on t in uo us l y,  r e ga r d l es s  o f  

w e a th e r  c on d i t i o ns ,  a nd  im a ge s  co ve r  l a r g e  a r eas .  T he  SA R,  b e in g  

a n  a c t i v e  s e ns o r ,  ha s  t he  en o rmo us  adv a n t a ge  t h a t  i t  c a n  d e t ec t  

s l i ck s  no t  on l y d u r in g  th e  da y  bu t  a l so  d u r in g  t h e  n igh t ,  a s  we l l  a s  

t h ro u gh  a l l  k ind s  o f  w ea th e r .  Th e se  ad v an t a ges  a re  t h e  m ai n  

r e a s ons  wh y s a t e l l i t e s  eq u i pp e d  wi t h  S AR  a r e  u se d  f o r  t h e  p u rp os e  

o f  s u rv e i l l an c e  o f  o i l  s l i c ks  (E MS A 20 0 7) .  H ow e v er ,  i t  i s  im p or t a n t  

t o  b e  a w ar e  o f  t h e  l i m i t a t i o ns :   

�  o i l  s l i c ks  c an  n o t  be  d e t e c t e d  i n  wi nd s  b e l ow  2  k no t s  o r  

a b ov e  2 7  kn o t s .  T he  r e as on  fo r  t h i s  i s  t h a t  i n  v i r t u a l l y  

w i nd l e s s  d a ys ,  t h e  s e a  i s  a s  s mo o th  a s  o i l ,  t h us  t he  s e ns o r  

c a n  n o t  d e t e c t  a  c ha n ge  on  t he  w a t e r  su r f a c e .  On  w in d y 

d a ys  t h e  s e a  i s  ro ugh e r ,  ca us in g  t h e  o i l  an d  w a t e r  t o  mix ,  

a n d  a ga in ,  t h e  s en so r  c an  n o t  d e t e c t  t he  d i f f e r e n c e  e i t h e r .  

�  t h e  S AR  im a ge  do es  n o t  d i f f e r en t i a t e  b e tw e e n  a n  o i l  s p i l l  

a n d  a no th e r  so u rc e  o f  s u r f a c e  c h an ge ,  s u ch  as  an  a l ga e  

b lo om .  Th i s  i s  i n  t h e  o r i g i n  o f  f a l s e  o i l  s p i l l s .  S AR im a ge s  

c a n  o n l y b e  u s ed  as  a n  i n d i c a t i on  t h a t  s om et h i n g  o t h e r  

t h an  w a te r  i s  f l oa t i n g  a nd ,  a s  su c h ,  d e t e c t e d  “ s l i c ks ”  a r e  t o  

b e  r e ga rd e d  a l w a ys  a s  on l y p o ss ib l e  s l i c ks  u n t i l  t h e y a r e  

v e r i f i e d  a nd  co n f i rm e d  (o r  d i s c a rd ed ) .  
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�  t h e  s a t e l l i t e  t r a j e c to r y ( o r b i t )  i s  f i x ed  a nd  r ep e a t e d .  T h i s  

m a k es  t h i s  s ys t e m  in f l ex i b l e  c om p ar e d  to  a i r c r a f t  

s u rv e i l l an c e .  

A s  SA Rs  ca n  no t  d i f f e r e n t i a t e  e ch o es  o f  an  o i l  sp i l l  f r om e c ho e s  o f  

a n  o i l  s l i c k  l o ok - a l i k e ,  t h e s e  i m a ges  ne e d  t o  be  an a l yz e d  b e f o re  

t h e y c a n  b e  us e d  f o r  su r ve i l l a n ce  p u rpo s es .  EMS A  c on t rac t e d  i n  

2 0 07  th r e e  s e rv i c e  p r ov id e r s  t o  c a r r y o u t  t h i s  t a s k :  

�  E D IS O FT ,  a  P o r tu gu e s e  c omp a n y b a s e d  i n  Li s b on ;   

�  K o n gsb e r g  S a t e l l i t e  Se r v i c es  (KS A T) ,  a  No r w e gi a n  

c o mp a n y b a s e d  in  T r om sø ;   

�  T e l es paz io ,  a n  I t a l i a n  co mp an y b a s e d  in  R om e.  

T h e i r  a n t e nn as  a r e  p l a ce d  in  s u ch  lo c a t io ns  t h a t ,  i n  b e t w ee n  t h em,  

t h e  a r e a  o f  co v e ra ge  o f  t h e  s ys t e m  en co mp a ss es  a l l  E u ro pe a n  

w a t e r s .  ED IS O FT  ha s  o n e  a n t en n a ,  i n  A z o r es ,  wh i ch  d own lo a ds  

s a t e l l i t e  i ma ge s  f r om  t he  At l a n t i c  co as t ;  KS AT  h a s  t h r ee :  T r om sø ,  

S v a lb a r d  an d  G r i ms t ad .  Th e y d o wn lo ad  i ma ge s  o f  N o r th e r n  E u ro p e .  

T e l es paz io  a l s o  h as  t h r e e  a n t en n as :  one  i n  Fu c i no ,  o ne  i n  

Be n e v en to  an d  on e  o th e r  i n  M at e r a .  The s e  co ve r  t he  M e d i t e r r a n e an .  

 

O p e r a t o r s  a t  ED IS O FT ,  KS A T an d  T e l e sp az i o  r e c e iv e  t he  

d o wn lo ad e d  im a ge s  f r om th e i r  a s s o c i a t e d  g r ou nd  s t a t i o ns  a n d  h av e  

t h e  r es po ns ib i l i t y  t o  i n t e rp r e t  an d  a na l yz e  t h em  b e fo r e  s en d i n g  

t h em to  C l e a nS ea Ne t  an d  t h e  M emb e r  S t a t e s  ( J o u r n e l  2 008 ) .  F i gu re  

8  on  n ex t  p a ge  i l l u s t r a t es  t h e  co nc e p t  o f  C l e a nS ea N et .   
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A n  im po r t a n t  d i s t i nc t i on  t o  b e a r  i n  m in d  i s  t ha t  C l e anS ea N e t ’ s  
d e t e c t ion s  a r e  n ot  o f  o i l  sp i l l s  bu t  o f  p oss ib l e  o i l  sp i l l s .  ‘ Lo o k  

a l i k es ’  a r e  an  im por t an t  a sp e c t  o f  s a t e l l i t e  su r v e i l l a n c e  be c a u se  

t h e y a r e  t he  m ai n  so u r c e  o f  f a l s e  o i l  sp i l l s .  So m e ph e nome n a  a f f e c t  

t h e  i n t e rp r e t a t i o n  o f  s a t e l l i t e  im a ge s .  W i nd  e f f e c t s  on  t h e  w a t e r  

s u r fa c e ,  c u r r e n t s  an d  a l ga e  b l oo ms  a re  on l y a  f e w  ex a mpl e s .  T h e  

p r ob le m wi th  t h e s e  p he no m en a  i s  t h a t  t h e y r e f l e c t  r ad a r  pu l s e s  i n  a  

s imi l a r  w a y a s  o i l  s l i c ks  d o  a nd  re s emb l e  o i l  s p i l l s  on  t he  s a t e l l i t e  

i ma ge s .  Th e r e fo r e  t h e y a r e  d es i gna t ed  b y ‘ l o ok - a l i k es ’ .   

Member States (users) 

CleanSeaNet 

1. Planning of images 

2. Ordering of images 

feedback 

ALERTS 

CleanSeaNet 
Web Browser 

images 

reports 

 

Oil 
spill 

List of 
ordered 
images 

3. Image analysis 

Service Providers (EDISOFT, 
KSAT, Telespazio) 

View 

Figure 8.  The downloaded image is analyzed and sent to CleanSeaNet in less than 30 minutes. 
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T h e  a n a l ys i s  wo r k ,  p e r f o r me d  o n  s a t e l l i t e  S AR  im a ge s  b y 

E D IS O FT ,  K SA T an d  T e l e sp az i o  t e a ms ,  a ims  t o  a ns w er  t h e  

q u es t i o n  “wh at  i s  t h e  l i k e l i h oo d  th a t  a  dar k  t ra i l  sh own  o n  th e  

i m ag e  i s  a n  o i l  s p i l l ?”  I t  i s  t h e  op e r a to r ’ s  t a sk  t o  a na l y ze  e a c h  

i ma ge  in  o rd e r  t o  i d e n t i f y  a n d  e l im in a t e  a s  m an y ‘ l ook  a l ik e s ’  a s  

p os s i b l e ,  i f  no t  a l l ,  t h us  r e du c in g  t h e  n um b er  o f  f a l s e  o i l  sp i l l s .   

In  d o i n g  s o ,  t h e  o pe r a to r  i s  s up po r t e d  b y s c i e n t i f i c  a nd  

t e c hn o lo g i c a l  t oo l s  su c h  a s ,  f o r  ex ampl e ,  a l go r i t h ms ,  ex t e r n a l  

o c e a no gr a ph i c  da t ab a s es  an d  m et e o ro lo g i c a l  s e rv i c es .  A cc o r d in g  to  

M r .  P e r e i r a ,  t h e  ope r a to r  co r r e l a t es  i n f o rm a t io n  a bo u t  l oc a l  s e a  

c u r r en t  o r  up w el l i ng  p a t t e rn s ,  w in d  a nd  w av e  d i r e c t i on  wi th  t h e  

i ma ge  o f  t h e  o i l  s l i c k  an d  a s s es s es  h ow  th e y m a t c h .  Ve sse l s  a r e  

v i s i b l e  i n  t h e  r ad a r  im a ge s  a s  w e l l ,  a s  w h i t e  do t s .  Th e  l i ke l i ho od  o f  

a  b l a ck  t r a c e  on  a  s a t e l l i t e  r a d a r  i ma ge  b e i n g  a  po t e n t i a l  o i l  s p i l l  

o th e r  t h a n  a  ‘ l o ok -a l i k e ’  m a y b e  i n c r ea s e d  i f  t he  i ma ge  sh o ws  

v e s s e l s  i n  t h e  n e a r  v i c in i t y .  T h e  op e r a t o r  t a k es  a l s o  t h i s  i n to  

a c c o un t  wh e n  an a l yz i n g  th e  im a ge s .  W h e n  th e  im a ge s  a r e  f i na l l y  

i n t e rp r e t e d  t h e  r es u l t s  a r e  ex p r e s s ed  i n  t e r ms  o f  p ro b ab i l i t y :  d a r k  

t r a i l s  w i th  a  h i gh  p r o b ab i l i t y  o f  b e in g  a n  o i l  s l i c k  a r e  l abe l l e d  

“ H i gh ”  ( s ym b o l i z ed  b y a  r e d  d ro p ) ,  da r k  t r a i l s  t h a t  h a ve  so m e  

p r ob a b i l i t y  o f  b e i ng  a n  o i l  s l i c k  a r e  l ab e l l ed  “M e d iu m ” 

( s ym b ol i z e d  b y a  ye l l o w d ro p) ,  a nd  t ho s e  wi th  l o w  p ro b ab i l i t y  a r e  

l a b e l l e d  “ Lo w ”  ( s ym bo l i z ed  b y a  g r e y  d ro p ) .  

T h e  a n a l ys i s  p r o c es s  o f  s a t e l l i t e  i m a ge s  i s  no t  an  ea s y t a s k  a nd  

o p e r a to r s  r e c e iv e  sp e c i a l i z ed  t r a i n in g  f o r  t h i s .  In  a d d i t i on  t o  t h e  

a b ov e  d e sc r ib ed  qua l i ta t i v e  as s es s me n t ,  an a l ys i s  h as  a l so  t o  b e  

d o ne  r ap i d l y s o  t h a t  t he  M e mb e r  S t a t e  c a n  r e c e i ve  i t  in  ne a r - r ea l  
t i me ,  i . e . ,  l e s s  t h a n  3 0  m in u t es  f r om  th e  s a t e l l i t e  o v e rp as s .  

W h a t  i n fo rm at io n  i s  g iv e n  t o  C l e anS ea N e t  a nd  th e  u s e r s  o n c e  t h e  

a n a l ys i s  i s  co mpl e t e?  

-  a n  a l e r t  o f  a  pos s i b l e  o i l  s l i ck  i n  c ase  i t  i s  d e t e c t e d  on  th e  im a ge ;  

-  r e po r t  o f  t h e  im age s ,  i nd i c a t i n g  up  to  t h re e  l e ve l s  o f   co n f i de n c e ;  

-  a n a l yz e d  sa t e l l i t e  im a ge s ;  

-  i n fo r ma t io n  a bo u t  w in ds  a nd  wa v es ;  

-  e v en t u a l l y ,  a n  i nd i c a t i o n  o f  a  po ss i b l e  po l lu t e r ;  

 

T o  f a c i l i t a t e  t h e  exc h a n ge  o f  i n f o r m at i on ,  a n  i n t e r f a ce  c a l l e d  

C l ea nS ea N et  W eb  B r ow s e r  w as  c r e a t e d .  A c c es s  t o  t h e  
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Cl e a nS e aN e t  W eb  Br o w s er  i s  r e s t r i c t e d  t o  t h e  M emb e r  S t a t e s ,  

C l e a nS e aN e t  op e r a to r s  a nd  th e  S e rv i c e  P r ov id e r s  an d  c on ta i ns  t h e  

f o l l o wi n g  i n fo rm at i on :  l i s t  o f  im a ge s  o r d e re d ,  p o t e n t i a l  o i l  s p i l l  

r e p o r t s  an d  po t e n t i a l  o i l  sp i l l  im a ge s  f r om  t h e  S e rv i ce  p ro v i d e r s ,  

a n d  f e ed b a ck  f r om  e v e n t ua l  v e r i f i c a t i o n  f l i gh t s  ( f ee d ba ck  

i n fo rm at io n  i s  e n t e r e d  b y t h e  M em be r  S t a t e s )  ( J ou r n e l  200 8 ) .  S e e  

F i gu r e  9  b e l o w.  

 

 

 

 

 

 

 

 

 

 

O n c e  th e  a l e r t  a r r i v e s  t o  t h e  M em b e r  S t a t e  co n c er n ed ,  i t  i s  up  t o  

t h e  Me mb e r  S t a t e  t o  a c t i v a t e  a  fo l l o w- u p ,  i . e . ,  ve r i f i ca t io n  o f  t h e  

a l e r t .  I f  t h e  v e r i f i ca t i on  co n f i rms  t h a t  t h e r e  i s  i n  f ac t  a n  o i l  s l i c k ,  

t h e  n ex t  s t e p  i s  t o  i d e n t i f y  a n d  t r a ck  th e  v e s s e l .  As  t h i s  

i n fo rm at io n  i s  no t  g i v e n  wi t h  C l e anS ea N e t  s e r v i c e ,  t h e  Me m b er  

S t a t e  h a s  t o  c on su l t  t he i r  na t i on a l  A IS  o r ,  a l t e rn a t iv e l y,  c a n  

c o ns u l t  E MS A ’s  Saf e S e aN et  s e r v i c e .   

T h e  “ 2 n d  ge n e r a t i on  C l e a nS e aN e t” ,  a nn o un c ed  b y E MS A  e a r l i e r  t h i s  

ye a r  ( E M SA  2 00 9 c) ,  w i l l  b r in g  i mp o r t a n t  i mp r ov em e n t s  t o  

C l e a nS e an e t ,  su c h  a s  l e s s  f a l s e  o i l  s p i l l s ,  m o re  s a t e l l i t e s ,  a s  w e l l  

a s :    

Figure 9. The CleanSeaNet Web browser (EMSA 2009b). 
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�  Li n k s  t o  ex t e r n a l  o i l  s p i l l  d r i f t  mo d e l s  t h a t  a l l o w  v i su a l i z i n g  

a  su p e r im po s i t i on  o f  fo r e c as t i n g /h in dc a s t i n gs  w i t h  ve s s e l  

t r a ck in g  i n fo rm a t ion ;  

�  E s t im at i on  o f  t h e  po ss ib l e  s ou r c e  o f  po l l u t i on  im p ro ve d ,  b y 

i n t e g r a t i n g  A IS / LR IT  i n f o rm at io n  an d  a u tom a t i c  v es se l  

d e t ec t i on  i n  t h e  s a t e l l i t e  im a ge r y;  

S af eS e a Ne t  i s  an  i n f o rm at i on  s ys t e m i n  w h i ch  u p - to - d a t e  

i n fo rm at io n  o f  v e s se l  t r a f f i c  i n  Eu r op e  i s  ga t h e re d  in  a  s in g l e  

s e r v e r ,  i n  o rd e r  t o  f a c i l i t a t e  t h e  ex ch an ge  o f  su c h  i n fo rma t i on  

b e tw e e n  d i f fe r e n t  i n t e r e s t s ,  f o r  m on i to r in g  pu rp os e s .  I t  i s  u s ed  

t od a y b y E U  M em be r  S t a t es ,  No r w a y a n d  Ic e l a nd .  As  wi t h  

C l e a nS e aN e t ,  a c c e s s  i s  r e s t r i c t ed .  

S a f eS e aN e t  w as  e s t a b l i s h ed  b y t h e  E uro p e an  C ommi ss i o n  i n  20 04  

b e c a us e  t h e  ex ch a nge  o f  im po r t a n t  v es s e l  t r a f f i c  i n fo r ma t i on  

b e tw e e n  d i f fe r e n t  pa r t i e s ,  e . g .  po r t  au th o r i t i e s ,  VTS  an d  se a r c h  a nd  

r e s c ue  o r ga n iz a t io ns ,  p ro v ed  to  b e  d i f f i c u l t  an d  i n e f f i c i en t .   

A c c o rd in g  t o  EM SA ’ s  Sa f eS e a N et  l e a f l e t ,  t h e  i n f o r m at i on  p r ov id e d  

o n  th e  l o c a t io n  o f  sh ip s  a nd  th e i r  c a r go e s  i n  E u ro pe a n  W a t e r s  i s  

a c c u r a t e  a nd  u p - t o -d a t e .  Fu r t h e r mo r e ,  t h e  s ys t e m i s  a l s o  d e s c r ib e d  

a s  r e l i ab l e  b ec a us e  E MSA ’ s  Ma r i t i me  Suppo r t  S e rv i c e  (M SS )  

w o r k  t o  gu a r an t ee  t h a t  t h i s  s e r v e r  i s  a lw a ys  o p e r a t i v e  an d  to  

m on i to r  t h e  q u a l i t y  o f  i n fo r ma t io n ,  2 4  h ou rs  a  d a y a n d  3 65  da ys  a  

ye a r .   

T h e  M em be r  S t a t e s  c a n  a c c es s  t h e  S a fe S e a Ne t  a nd  s e a rc h  f o r ,  o r  b e  

t h e  p r o v id e r  o f ,  i n fo r ma t i on  in  t h i s  s ys t em.  VTS s  a nd  Coa s t  Gu a r ds  

a r e  am on g  th os e  wh o  us u a l l y  c o n su l t  S a f eS e aN e t  l oo k i n g  f o r  

i n fo rm at io n .  T h i s  ca n  b e ,  f o r  ex am pl e ,  i d e n t i f i c a t i o n  o f  a  p os s i b l e  

o i l  p o l l u t e r  v es s e l  l o c a t ed  i n  a  sp e c i f i c  a r e a  on  t h e  Eu ro pe a n  co as t .  

S h ip  a ge n t s  an d  mas t e r s ,  o n  t h e  o t h e r  h a nd ,  o f t en  a c ce s s  

S a f eS e aN e t  i n  o rd e r  t o  i n pu t  i n fo rm a t io n  su c h  a s ,  f o r  ex am pl e ,  t h a t  

r e q u i r ed  i n  M a nd a to r y R e po r t s .   

D i f f e r e n t  t yp e s  o f  i n f o rm at i on  a re  av a i l a b l e  on  S a f eS ea N et  (E MSA ,  

S a f eS e aN e t  l e a f l e t ) ,  bu t  t he  m os t  r e l eva n t  fo r  C l e a nS ea N et  u s e r s  i s  

p e r h ap s  t h e  S h i p  No t i f i c a t i o n .  U s er s  co ns u l t  i t  t o  ob t a in  u p - t o - d a t e  

A IS  i n fo rm a t io n  on  a  p a r t i cu l a r  sh ip ,  s e a r c h i n g  b y n a m e,  c a l l  s i gn  

o r  b y a r e a .  W h e n  ST IR E S ,  t h e  n e w m od u l e  i n  S a f eS e aN et ,  be c om es  
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o p e r a t i on a l  t h e  us e r s  w i l l  a l s o  b e  a b l e  t o  t r a ck  th e  m ov em e n t  o f  

v e s s e l s  a lo n g  th e  en t i r e  E U co a s t  w i th  A IS ,  i n  r e a l - t im e  (E MS A,  

S a f eS e aN e t  l e a f l e t ) .  

T h e  r e s t r i c t i on  o f  A IS ,  im po s ed  b y t he  V H F r a n ge  l im i t a t i o n  t o  

a b ou t  50 nm ,  i s  p e rh a ps  t h e  on l y d r a wb a c k .  Ho w ev e r ,  s i nc e  o i l  

s p i l l s  c lo s e r  t o  t h e  c o a s t  a r e  mo r e  t h r ea t e n in g  th a n  t ho s e  o n  th e  

o p en - s ea s  a nd ,  b e a r i n g  i n  m in d  t h a t  mo s t  t r a f f i c  i s  i n  c o as t a l  o r  

n e a r - co s t a l  w a te r s ,  su c h  l im i t a t i on  i s  p e r h ap s  no t  t he  m os t  

s i gn i f i c an t  fo r  t h i s  m a t t e r .   

In  a n y c a s e ,  a c co r d i n g  t o  EMS A ’s  i n f o r m at io n  g iv e n  on  ST IR E S  

h om e p a ge  ( 20 08 ) ,  S a f eS e aN e t  i s  a l so  p r e p ar in g  t o  p ro v i de  sh ip  

i d en t i f i c a t i on  o n  a  g l o b a l  b as i s ,  t h ro ugh  th e  r e c e n t l y  d e ve l op e d  

Lo n g  R a n ge  Id e n t i f i c a t i o n  a nd  T r a ck ing  ( LR IT )  d a t a  c e n t re ,  i n  

o r d e r  t o  c omp l em en t  t h e  c u r r e n t l y  a v a i l a b l e ,  o f  m or e  r eg i o n a l  

c h a r a c t e r ,  A IS  i n fo r m at io n .  Co n t r a r y t o  A IS ,  t h e  LR IT  d o e s  n o t  

h a v e  su c h  t yp e  o f  r a n ge  l im i t a t i on s  b ec a u s e  i t  i s  s a t e l l i t e - b a s ed ,  

a n d  a s  su c h  c an  b e  u s ed  t o  a dv an t a ge  as  a  c om pl em en t  t o  A IS  

( E MS A,  S af eS e a N et  l e a f l e t ) .  

T h e  im po r t a nc e  o f  a s so c i a t i n g  A IS  in fo r ma t i on  to  C l e a nSe a N e t  

a l e r t s  ha s  t o  d o  wi th  t h e  n ee d  o f  c o l l ec t i n g  ev id e nc e  o f  an  i l l e ga l  

d i s c ha r ge  t o  su pp o r t  a  l e ga l  c a s e .  A n  o i l  s p i l l  a l e r t  i s  o f  l i t t l e  u s e  

i f  i t  i s  n o t  v e r i f i e d  b y a n  a i r c r a f t  o r  v es s e l  i n  o r d e r  t o  b e  

c o n f i rm ed .  H ow e v er ,  co n f i rm at i on  a l on e  d o es  n o t  su f f i c e .  An  

u n am bi guo us  i d en t i f i c a t i on  o f  a  su sp ec t  p o l l u t e r  i s  a l s o  n e c e s s a r y 

a n d  A IS  r o l e  i s  n o t  m ak e  i t  p os s ib l e  t o  i d en t i f y  a  p os s i b l e  po l lu t e r .  

T h e  ex am pl e  b e lo w i l l u s t r a t e s  t h e  i d e n t i f i ca t i on  p ro b l em  a n d  h e l ps  

u n de r s t an d  i t s  s i gn i f i c a n ce  i n  t h e  c on tex t  o f  s u rv e i l l an c e  o f  i l l e ga l  

o i l  d i s ch a r ge s .   

S up po se  a  po t en t i a l  o i l  sp i l l  i s  d e t e c t ed  on  a  s a t e l l i t e  i mage ,  a lo n g  

w i t h  a  v e s s e l  i n  i t s  v i c i n i t y .  W i th i n  30  m in u t es  t h e  im a ge  a nd  o i l  

s p i l l  a l e r t  i s  s e n t  t o  t h e  M emb e r  S a t e  c o n c er n ed .  Su pp ose  a l so  t h a t  

a n  a i r c ra f t  i s  s en t  t o  t h e  sp o t  a nd  co n f i rm s  th e  o i l  s p i l l  bu t ,  t he  

v e s s e l  i s  a l r e ad y g o n e .  I f  t h e re  i s  no  A IS  i n fo rm a t io n  a va i l a b l e  f o r  

t h a t  v es s e l ,  i t  w i l l  n o t  b e  p os s ib l e  t o  i d e n t i f y  h e r ,  l e t  a lon e  b e  ab l e  

t o  ga th e r  ev i d en c e  f o r  an  e v en tu a l  p r os e c u t i on .  C o ns eq u en t l y ,  o ne  

c a n  co n c lu d e  th a t ,  i n  su c h  c as e s ,  t h e  C l e a nS e aN e t  i m a ge  a nd  a l e r t ,  
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a s  we l l  a s  t h e  su bse q u en t  ve r i f i ca t i on  f l i gh t ,  w i l l  h av e  l i t t l e  v a lu e  

f o r  t h e  o v e ra l l  pu rp os e  o f  com b at i n g  i l l e ga l  o i l  d i s ch a r ge s .   

I f ,  o n  t h e  o t he r  h a nd ,  A IS  in f o rm at i on  i s  a va i l ab l e  on  a  s i t u a t i on  as  

t h e  on e  d es c r i b ed  ab o ve ,  t h e  u ne q u iv oc a l  i d e n t i f i c a t i o n  o f  t h e  

p o l lu t e r  v es s e l  b e co m es  s i gn i f i ca n t l y  s im p l e r .   

In  t h e  f i r s t  p l a c e ,  t h e  s us p e c t  po l lu t e r  v es s e l  on  t h e  i m a ge  c a n  b e  

i d en t i f i ed ,  b y s u p er im po s i n g  ex i s t i n g  A IS  i n fo rm a t io n  on t o  t h e  

s a t e l l i t e  i ma ge .  S ec o nd l y,  i t  i s  po s s ib l e  t o  r e co ns t r uc t  t he  

t r a j e c t o r y o f  t h e  v es s e l  a nd  s up e r i mp os e  i t  o n t o  a n  o i l  d r i f t  

h in d c as t ,  i n  w h i ch  t h e  s t a r t i n g  p o in t s  a r e  t h e  t im e  a nd  p os i t i on  o f  

t h e  v es s e l  i n  t h e  s a t e l l i t e  im a ge  an d  the  t im e  an d  pos i t i on  o f  t h e  

o i l  s l i c k  on  t h e  s a t e l l i t e  im a ge ,  r e s p ec t i v e l y.  T h e  r e co ns t r uc t i on  o f  

t h e  v es s e l ’ s  b a ck t ra c k  i s  ba s ed  o n  c on t in uo us  A IS  in f o rma t i on ,  

w h e r e as  t h e  h in dc as t  f o r  t h e  o i l  d r i f t  i s  b a s ed  o n  num e r i ca l  mo d e l s  

t a k in g  in to  c on s i d e r a t i on  t he  win d ,  w av e s ,  t yp e  o f  o i l  an d  

a p p rox im at e  v o l ume .  T h e  e nd  p o i n t  o f  su c h  r e co ns t r u c t i on  i s  t h e  

p o i n t  a nd  t im e  a t  wh i ch  th e s e  t w o  t r a j e c t o r i e s  –  v es s e l ’ s  t r a j e c t o r y 

a n d  o i l  s l i ck  t r a j e c t o r y –  f i n a l l y  m e e t .  T h i s  wa y,  a n d  b e ca u s e  A IS  

i n fo rm at io n  w as  ava i l a b l e ,  t h e  su sp e c t  v es s e l  c ou ld  n o t  on l y b e  

i d en t i f i ed ,  bu t  a l so  p r e l i min a r i l y  l i nk ed  t o  t h e  o i l  s l i ck  s ho w n  in  

t h e  s a t e l l i t e  i m a ge .   

T h e  ex am pl e  s e r v es  o n l y t o  i l l u s t r a t e  t h e  p r i n c i p l e ,  b u t  i n  r e a l i t y  

t h e r e  a re  i nn um e rou s  v a r i a t i on s  t o  t h e  s i t u a t i on  d e s c r ib ed  i n  t h e  

ex a mpl e .  Th e  im por t an c e  o f  A IS  f o r  t h e  i d en t i f i c a t i on  o f  su sp e c t  

p o l lu t e r  v es s e l s  and  t h e  po ss i b i l i t y  i t  g i v e s  t o  t r a c k  o f  ves s e l s  b y 

s up e r i mp os i t i o n  w i t h  l a ye r s  o f  o t h e r  i n f o rm at i on ,  su c h  as  s a t e l l i t e  

i ma ge s  an d  o i l  d r i f t s  m o de l s ,  i s  un d en i a b l e ,  s up po r t e d  on  th e  

ex a mpl e  g iv en  i n  F i gu r e  1 0  be lo w.  
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T h e  us e  o f  o i l  d r i f t  mo d e l s  b y C l e anSe a N e t ,  p a r t i c u l a r l y  o f  

h in d c as t i n gs  a s s o c i a t e d  t o  v es se l  t r a f f i c  i n f o rm at i on ,  h ave  a n  

o b v io us  ro l e  i n  t h e  d o cu m en t a t i o n  o f  i l l e ga l  op e r a t i o na l  

d i s c ha r ge s .  As  d e sc r i be d  in  SM H I U s e r ’ s  M a nu a l  (2 00 9) ,  w i t h  t h e  

h e lp  o f  A IS ,  fo r  exa m pl e ,  i t  i s  po s s i b l e  t o  s e a r ch  f o r  a  p o l lu t e r  t h a t  

h a s  b e en  o n  t h e  b a ck t ra c k ed  a r e a  a t  t he  t im e  o f  t h e  s p i l l .  O r ,  

a l t e r n a t i v e l y,  c o r r e l a t e  t h e  t r a j e c t o r y p r e s en t e d  i n  t h e  mod e l  wi t h  

t h e  ro u t e  o f  a  s us pe c t  sh ip .  Th i s  i n f o rm at io n ,  t o ge t h e r  wi t h  

s a t e l l i t e  i ma ge r y a n d  o i l  s a mpl e s  c o l l e c t ed  o nb o a rd  t h e  su sp e c t  

v e s s e l s ,  m a y l e a d  to  t h e  e v id e n c e  ne ed e d  b y t h e  au th o r i t i e s  fo r  a  

l e ga l  c a se .   

E MS A do e s  no t  ye t  o f f e r  t h i s  fu n c t i on  in t e g r a t ed  i n  C l ean S ea N et  

s e r v i c e .  I t  i s  u p  t o  e a c h  M em b er  S t a t e  t o  d e c id e  an d  c ho os e  o n  

w h ic h  mo d e l .   

A  nu mb e r  o f  s p i l l  d r i f t  mo d e l s  ha v e  b ee n  d e v e lo p ed  an d  a r e  us e d  

b y d i f f e re n t  M em be r s  S t a t e s  i n  Eu r ope .  T h es e  i n c lu d e ,  fo r  ex am pl e ,  

t h e  O D3 D ( No r w a y)  a nd  M UM M ( Bel g i um ) ,  fo r  sp i l l s  i n  t h e  NE  

A t l a n t i c  an d  No r d i c  Se a s ,  M OT H Y ( Fr a n c e ) ,  wh i c h  p ro v id e s  a  

g l o b a l  c ov e r a ge  and  t h e  ME DS LIC K  ( I t a l y ,  G r e e c e )  fo r  o i l  s p i l l s  i n  

Figure 10.  “On this 3 November 2008 ENVISAT image, a 20 km long oil slick 
in Romanian waters was reported by CleanSeaNet. The potential polluter was 
identified by Romanian authorities by using vessel traffic information system and 
fined as the result of a Port State Control inspection in Galati” (EMSA 2009b). 
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t h e  Me d i t e r r an e a n  S e a  ( Eu r oG O OS 200 7 ) .  T h e  S w e d i s h  Co a s t  

G u a rd  u s es  t h e  o i l  d r i f t  fo r e c as t i n g  mo d e l  S e a t r ac k  W e b  2 . 0 .  

1 . 2  W hy  do  w e  n e ed  i t?  

T h e r e  a r e  t h r e e  i mpo r t a n t  a s pe c t s  t o  t ak e  i n to  co ns id e r a t i o n  

r e ga r d in g  t h e  mo n i t o r in g  o f  o i l  d i s ch ar ge s .  T h e y h a v e  t o  d o  w i th  

t h e  t r a ns po r t a t i o n  o f  o i l  b y s e a ,  n am el y:   

�  t h e  i d en t i f i c a t i on  o f  t h e  m ar i t i m e  ro u t e s  i n  wh i ch  th e  

t r a f f i c  i s  mo r e  i n t en s e  a nd  co ns t a n t ,  

�  i d en t i f i c a t i on  o f  t he  a r e as  wh os e  e c osys t e m s  a r e  ex t r em el y 

v u l n e r a b l e  t o  m a r i ne  po l lu t i on ,  pa r t i cu l a r l y  t o  o i l ,  an d    

�  t im e  e l a ps e d  f ro m th e  m om en t  o f  t h e  d i s ch a r ge  u n t i l  t h e  

v e s s e l  i s  t r a ck e d .  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T h e  im po r t a nc e  o f  t h e  f i r s t  a sp e c t  i s  i l l u s t r a t ed  i n  F i gu r e  1 1 .  

H i gh e r  t r a f f i c  d en s i t y  i s  r e l ev a n t  b e c au s e  i t  i n d i c a t es  a rea s  wi t h  a  

h i gh er  r i sk  o f  o i l  d i s ch a r ge s  a nd ,  t h e re f o r e ,  wh e r e  t h e  p ro b ab i l i t y  

o f  o i l  d i s c h a r ge s  i s  c on s i d e r a b l y h i gh e r .  T h i s  c ons id e r a t i o n  i s  

u s e fu l  wh e n  M e mbe r  S t a t es  m an a ge  t he i r  su r v e i l l a n c e  r eso u r c es  

Figure 11. Why Europe needs CleanSeaNet (EMSA 2009b). 
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a n d  h av e  to  e s t a b l i s h  p r i o r i t i e s ,  e . g .  w h e n  a  Co a s t  G ua rd  p l an s  

t h e i r  f l i gh t s  fo r  a e r i a l  s u rv e i l l an c e  o r  w h e n  sa t e l l i t e  i m a ge s  h a v e  

t o  b e  o rd e r ed  to  EM SA .  

 

T h e  s e co nd  o n e  i s  r e l e va n t  b e c au s e  i t  i n d i c a t e s  t h a t  o i l  d i s c h a r ges  

i n  t h es e  a r e a s  wi l l  h a v e  a  g r e a t  l o c a l  im p a c t  a nd ,  t h e r e f o re ,  a l s o  

n e e d  to  b e  mo n i t o re d ,  r e ga r d l es s  o f  t he  t r a f f i c  i n t en s i t y .   

 

T h e  In t e r n a t io n a l  M a r i t im e  O r ga n iz a t i on  ( IM O )  h a s  d es ign a t e d  

p a r t i cu l a r l y  v u ln e ra b l e  a r e as  b y “ S p ec i a l  a r ea s ”  an d  “ Pa r t i cu la r  
S en s i t i v e  S ea  Ar e as ”  ( PSS A ) .  Th ro u gh  i t s  w e l l - k no wn  pu b l i c a t i o n  

M ARP O L 7 3 /7 8  ( IM O  2 00 2) ,  i n  p a r t i c u l a r  t h e  “ An n ex  I  –  

P r ev e n t i on  o f  Po l lu t i o n  b y O i l ” ,  i n t ro du c e d  s t r i c t  m e as u res  a im in g  

a t  r e du c in g  d i s c h arge s  o f  o i l  t o  t h e  s ea .  Amo n g  t h em i s  t h e  

i n t ro du c t io n  o f  “ s pe c i a l  a r e a s ” ,  w h er e  d i s ch a r ge  o f  o i l  m ix t u r e s ,  

s u ch  as  b i l ge  w a te r  f r om c a r go  sp a c e s ,  i n to  s e a  i s  c om pl e t e l y 

b a nn e d .  “Sp e c i a l  a re a s ”  i n  E u ro p e :  t h e  M ed i t e r r a n e an  S ea ,  Bl a c k  

S e a ,  NW  Eu ro p e an  W at e r s  an d  t h e  Ba l t i c  S e a ;  S e g r e ga t e d  b a l l a s t  

w a t e r  t a nk s  w e r e  a l s o  i n t r od u c ed  in  t h i s  r e gu l a t i o n :  s e a  w a t e r  u s ed  

f o r  b a l l a s t  o n  t h e  un lo a d ed  v o ya ge  s h a l l  be  f r e e  f r om  

c o n t am in a t io n  b y o i l .  

In  a d d i t i o n ,  IM O ,  th r ou gh  i t s  Re so lu t io n  A .9 82 ( 24 )  ( IM O  2 00 5) ,  

a d op t ed  gu id e l in e s  t o  h e lp  p r o t e c t  d es ign a t e d  PSS A ,  i n  wh i ch  

v e s s e l  t r a f f i c  m a y b e  r es t r i c t e d ,  M ARP O L7 3 /7 8  me a su r es  a r e  

s t r i c t e r  (o i l  t an k er s ) ,  an d  i n  w h i ch  V ess e l  T r a f f i c  S e r v i c es  (V TS )  

i s  e s t ab l i s h ed .  PSSA  in  E ur op e :  t h e  W a d d en  S e a  ( D enm a rk ,  

G e r m an y,  N e th e r l an ds ) ,  C a n a r y Is l a n ds  (Sp a in )  a nd  t he  Ba l t i c  S e a  

a r e a  ( De nm a rk ,  Es to n i a ,  F in l a nd ,  G e rm a n y,  La t v i a ,  L i thu a n i a ,  

P o l an d  a nd  S we d en) .   

T h e  Ba l t i c  S e a  i s  bo th  a  d es i gn a t e d  “ sp e c i a l  a r e a ”  a nd  a  “ PSS A ”.  

A s  s uc h ,  d i s c ha r ge s  o f  o i l  a nd  o i l y  w a s t es  a r e  i l l e ga l  a nd  c on s t i t u t e  

a n  o f f en c e .  

C l e a nS e aN e t  s e r v i ce  w as  c r ea t ed  t o  me e t  t h e  n e e ds  o f  i t s  u s e r s  

r e ga r d in g  o i l  p o l l u t i on  i n  t h e i r  n a t i on a l  wa t e r s  a nd  th e  p ro t e c t i on  

t h e i r  ma r in e  e nv i r on m en t .  Su c h  ne e d  ca m e  in  t h e  w ak e  o f  t h e  

i n c r e a s e  o f  m a r i t ime  t r a f f i c  i n  Eu ro p e  i n  t h e  p as t  de c a d es ,  an d  th e  

i nh e r en t  r i sk  o f  a c c i d en t a l  o r  o p e r a t i on a l  o i l  s l i ck s  as so c i a t e d  wi th  

i t .  R e co gn iz in g  s u ch  r i sks ,  a nd  co n c ern e d  a bo u t  t h e  m a r in e  

e n v i ro nm e n t ,  i mp or t a n t  l e g i s l a t i o n  t h a t  fo rb id  o i l  d i s c h a rge s  i n t o  
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t h e  se a  h a v e  b ee n  in t ro du c ed  i n  m a n y c o un t r i e s .  Y e t ,  s t a t i s t i c s  

s ho w  th a t  op e r a t i on a l  d i s c h ar ge s  i n  Eu r op e  a r e  s t i l l  a  f r eq u en t  

p r a c t i ce  ( s e e  f i gu r e  1 1 ) .  

In  t h e  l i gh t  o f  t h ese  f a c t s ,  o n e  c an  o n ly  c o n c l ud e  th a t  i f  t h e  

l e g i s l a t i on  i s  t o  h av e  t h e  de s i r ed  d e t e r r e n t  e f f e c t ,  i t  n e eds  t o  b e  

r e in f o rc e d .  In  o t h e r  w or ds ,  t h e  s l i c k  m us t  be  d e t e c t ed ,  t h e  p o l l u t e r  

c a u gh t ,  t h e  i n f r a c t i o n  p ro v en  an d  t a k en  t o  c ou r t ,  a nd  a  hea v y 

p e n a l t y  a p p l i ed  t o  t h e  p o l l u t e r .  Th i s  r a i s es  o t h e r  qu es t i o ns :   

Wh a t  e v id e nc e  n e ed s  t o  b e  co l l e c t ed ?  H ow  ca n  th e  p o l l u t e r  b e  

t ra c k ed  a nd  i d en t i f i e d?  H ow  ca n  o i l  s l i c ks  b e  d e t e c t ed ?  

O i l  s am pl es ,  t ak e n  f r om  b o t h  t h e  o i l  s l i c k  a nd  f r om a  s us pe c t  

p o l lu t e r  v es s e l ,  a s  w e l l  a s  im a ge s  c onn e c t in g  th a t  v e s s e l  t o  t h a t  o i l  

s l i ck ,  c on s t i t u t e  ev i d en c e  f o r  a  l e ga l  ca s e .  

T r a c k in g  a  v e s s e l ,  f o r  p os t e r i o r  i d en t i f i c a t i on ,  h av in g  t he  

c o o rd i n a t es  o f  t he  o i l  s l i c k  a s  t h e  s t a r t i n g  po i n t ,  i s  do n e  w i t h  t h e  

h e lp  o f  o i l  d r i f t  mod e l s  a n d  i n fo rm at ion  f rom  v e ss e l  i d en t i f i c a t i o n  

s ys t e ms .   

T h e  r o l e  o f  su r ve i l l a n c e  i n  t h i s  p r o c es s  i s  t o  d e t e c t  i l l e ga l  o i l  

d i s c ha r ge s  as  so on  a s  p os s ib l e ,  p r e f e r ab l y w h i l e  t h e  d i s c ha r ge  i s  

b e in g  c a r r i ed  o u t .    

A c c o rd in g  t o  M r .  Pe r e i r a ,  t h e  t i m e  f a c t o r  i s  imp o r t an t  fo r  

s im p l i f yi n g  t h e  i d en t i f i c a t i o n  o f  t h e  po l l u t i n g  v es s e l  a nd  to  

e v e n t ua l l y  t r a ck  t he  v es s e l .  

O n  t he  o th e r  h an d ,  f o r  KS A T ( 20 09 ) ,  t h e  t i m e  f a c t o r  i s  a l s o  

i mp or t an t  fo r  t r yi n g  t o  c a t c h  t h e  po l l u t i n g  ve s s e l  wh i l s t  s t i l l  w i th in  

t h e  EE Z.  

C l e a nS e aN e t  s e r v i ce  w as  c r ea t ed  i n  t h i s  co n t ex t ,  i n  o r d e r  t o  

p r ov id e  i t s  u s e r s  t he  n e c es s a r y s a t e l l i t e  im a ge r y f o r  s uc h  

s u rv e i l l an c e ,  a s  w e l l  a s  a l e r t s  o f  o i l  sp i l l s  i n  n e a r - r e a l  t im e .  

A c c o rd in g  t o  KS AT  (2 00 9 ) ,  t he  s a t e l l i t e  i ma ge r y t h a t  Mem b er  

S t a t e s  ge t  t h r ou gh  C l e a nS e aN e t  i s  n e ed e d  f o r  op t imiz i n g  “ t h e  us e  
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o f  co a s t gu a rd  v es s e l s  a nd  s u r v e i l l a n c e  a i r c r a f t s ,  p r od u c i ng  a  mo r e  

e f f e c t i v e ,  a l so  co s t  e f f e c t i v e ,  s u r v e i l l a n c e  p l a n ” .  

T h e  t im e  fa c to r  i s  a l so  im po r t a n t  i n  t h e  ev e n t  o f  a n  a c c id e n t a l  

s p i l l .  An  e a r l y  w a r n in g  o f  a  sp i l l  h e l ps  t o  c on t r o l  a nd  com b at  i t s  

p o t e n t i a l  en v i ro nme n t a l  imp a c t  wh i l e  i t  s t i l l  i s  i n  t h e  b e g i nn in g .  In  

a d d i t i o n ,  s u rv e i l l anc e  c a n  a l so  b e  us e d  to  m on i to r  t h e  p rog r e s s  o f  

a n  o i l  sp i l l ,  d e l i b e ra t e  o r  a c c i d en ta l ,  an d  C l e anS e a N et  s e rv i c es  

p r ov id es  s a t e l l i t e  im a ge s  r e qu e s t ed  f o r  t h i s  pu r po se  as  we l l .  T he s e ,  

u s ed  i n  c on j un c t io n  w i th  o i l  d r i f t  mo de l s ,  h a ve  an  im po r t a n t  ro l e  i n  

gu i d i n g  r e sp on s e  t ea m s  fo r  t he  co n t a i nm e n t  o f  a  s p i l l  an d  i n  

c l e an in g  op e r a t i on s .  

1 . 3  H ow  d o es  i t  w o rk ?  

T h e  C l e anS e a N et  s e r v i c e  s t a r t s  w i th  t h e  p l an n in g ,  o r d e r in g  a nd  

a c q u i s i t i on  o f  s a t e l l i t e  im a ge s .  T h e  o rd e r i n g  an d  a c qu i s i t i on  o f  

i ma ge s  i s  d o ne  a t  EM SA  Cl e a nS ea N et .  A  d e sc r ip t i o n  o f  ho w  t h i s  i s  

d o ne  i s  g iv e n  b e low ,  b a se d  on  an  i n t e r v i e w  w i t h  M r .  Lo u r e n ç o 6.  

C l e a nS e aN e t  r e c e ive s  a  c a t a l o gu e  o f  a l l  t he  i ma ge s  t ha t  w i l l  b e  

a v a i l ab l e  a s  s a t e l l i t e s  m ov e  a lo n g  th e  o r b i t s .  T h e i r  o rb i t s  a r e  f i x e d  

a n d  r e pe a t ed .  Im a g e s  co v er in g  M emb er  S t a t es ’  c o as t s ,  ad j a c en t  

w a t e r  su r f ac e s  a nd  s e a s  a r e  s e l e c t ed  f ro m th e  c a t a lo gu e ,  w h i l e  

t ho s e  i r r e l e va n t  (mo u n t a in  a r ea s ,  n o  wa t e r  su r f a c e… )  a r e  

d i s c a rd e d .  T h i s  p r e l imi n ar y s e l e c t i on  o f  im a ge s  i s  t he n  se n t  t o  a l l  

t h e  us e r s ,  wh o  a r e  r e q u es t e d  t o  c ho s e  a n d  o rd e r  t h e  im a ge s  t he y 

w o u l d  l i k e  t o  r e c e iv e ,  a nd  fo r  w h i ch  sp e c i f i c  da t es .  Th e  p l an n in g  

o f  t he  i ma ge s  i s  d on e  o n  a  m on t h l y b a s i s  an d  usu a l l y  s o me  mo n th s  

a h e a d .  A s  a n  ex amp l e ,  a t  t h e  t im e  o f  t h i s  i n t e r v i e w im a ge s  we r e  

b e in g  p l an n ed  fo r  Fe b r u a r y.  A c c o rd ing  t o  M r .  Lo u r en ç o ,  i t  i s  up  t o  

e a c h  M em b er  S t a t e  t o  d e c id e  h ow  m a ny i m a ge s  a r e  n e e d ed ,  w h i ch  

a r e a s  t o  co ve r  an d  o n  w h i ch  d a t e s .  I t  i s  im p or t a n t  t o  be a r  i n  mi nd  

t h a t  t h e se  s a t e l l i t e  i ma ge s  d o  no t  i nd i c a t e  o i l s  sp i l l s  bu t  p o t e n t i a l  

o i l  s p i l l s  a nd ,  a s  s uc h ,  a nd  t ha t  t h e r e  i s  n o  o t h e r  w a y t o  kn o w i f  i t  

i s  i n  f a c t  an  o i l  sp i l l  o r  n o t  o t h e r  t h an  th r ou gh  v e r i f i c a t i on ,  

n o rm al l y  b y a e r i a l  m e a ns .  Th e r e f o r e ,  t h e  s e l e c t i o n  i s  u s ua l l y  m a d e  

i n  c on j un c t io n  a nd  c o o rd i n a t e d  wi t h  t he  a e r i a l  s u rv e i l l an ce  

p l an n in g .  I t  i s  im po r t a n t  t o  r e fe r ,  t h ou gh ,  t h a t  i t  i s  e n t i r e l y  u p  to  

t h e  Me mb e r  Sa t es  t o  de c id e  i f  t h e  o i l  s p i l l  i s  t o  b e  v e r i f i e d  o r  n o t .  

                                                 
6 Mr. Pedro Lourenço, Project Officer CleanSeaNet Satellite based Monitoring Services at EMSA, 
 interview at EMSA on 23.October.2009. 
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H o w ev e r ,  i n  o rd e r  t o  t a k e  t h e  mos t  a dva n t a ge  ou t  o f  C le a nS e a N et  

s e r v i c e ,  t h e  a re a s  an d  d a t e s  ch os e n  f o r  t h e  im a ge s  a r e  t h os e  i n  

w h ic h  th e r e  wi l l  b e  a t  l e a s t  on e  a i r c ra f t  av a i l ab l e  t o  pe r f o r m  a  

v e r i f i c a t i o n  f l i gh t .   

O n c e  th e  M em b er  S t a t e  h a s  d ec id e d  on  th e  im a ge s ,  a  l i s t  o f  t he  

s e l e c t i o n  i s  s en t  t o  C l e anS e a N et ,  wh o  t h en  o r de r s  t h es e  im a ge s  t o  

t h e  s e r v i c e  p ro v id e r s  (E D IS O FT ,  KS AT  an d  T e l e sp az i o )  a n d  

u p da t es  t h e  p l a nn ing  i n  t h e  C l e anS e a Ne t  W e b  b ro ws e r .  

W h e n  th e  s a t e l l i t e  p a s s e s  ov e r  on e  o f  s t a t i on s ,  t h e  im a ge s  

r e q u es t e d  a r e  do w nl o ad e d  an d  a n a l yz ed .  T h i s  im a ge  a na lys i s  i s  

q u a l i t a t i v e ,  an d  has  t o  do  w i t h  t r yi n g  t o  p i n - po in t  t h e  ‘ l oo k - a l i k es ’  

i n  t h e  im a ge  an d  d i s c a r d  t h em,  as  an  a t t e mp t  t o  r e du c e  a s  mu c h  a s  

p os s i b l e  t h e  n umb er  o f  f a l s e  o i l s  s p i l l s .  T he  r em ai n in g  t r a i l s  i n  t h e  

i ma ge  a r e ,  t hu s ,  p o t e n t i a l  o i l  sp i l l s ,  ca t e go r i z ed  a c co rd ing  t o  t h e  

l i k e l i h oo d  o f  b e in g  a n  o i l  s p i l l :  “ Hi gh”  ( i nd i c a t ed  b y a  r ed  d r op ) ,  

“ M e d iu m ” ( a  ye l l ow  d ro p)  o r  “ Lo w ”  (a  g r e y d r o p ) .  T h i s  i s  n o t  an  

e a s y t a sk  an d  h as  i n  ad d i t i o n  t o  b e  don e  as  q u i ck l y a s  p os s i b l e :  t h e  

i ma ge s  m us t  r e a c h  t h e  Me mb e r  S t a t e  t h a t  r eq u es t e d  t h em  i n  l e s s  

t h an  3 0  m in u t es ,  i . e .  n e a r - re a l  t im e ,  w h ic h  i s  t h e  t i m e  gu a r a n t e ed  

b y C l e anS e a N et  s e rv i c e .   

T hi s  r a i s e s  an o t he r  q ue s t i on :  wh y  3 0  m i nu t e s?   

T o  u nd e rs t a nd  t h e  r e a s on  fo r  t h i s ,  o n e  s ho u l d  t a k e  i n t o  

c o ns id e r a t i on  t ha t  w h e n  a  Co a s t a l  S t a t e  r e c e i v es  an  im a ge  wi th  an  

i nd i c a t i o n  o f  a  p rob a b l e  o i l  sp i l l ,  i t  ma y t a k e  s om e  t im e  b e f o re  an  

a i r c r a f t  r e a ch es  t h e  o i l  sp i l l .  T hu s ,  t h e  f a s t e r  t h e  o i l  s p i l l  w a r n i n g  

i s  r e c e iv e d  th e  h i gh e r  i s  t h e  ch a n c e  o f  c a t c h i n g  a  p o l lu t e r  ‘ r ed  

h a nd e d ’ .  In  a dd i t i on ,  i t  i s  a l s o  kn o wn  t h a t  t h e  t i me  f ac to r  i s  o n e  o f  

t h e  i mp o r t an t  pa r am et e r s  i n  o i l  w ea the r in g .  I f  a  l o n g  p e r i od  o f  t im e  

e l a ps es  f r om  th e  mo m ent  wh e n  o i l  i s  d i s c ha r ge d ,  un t i l  i t  i s  

d e t ec t ed  an d  f i n a l l y  v e r i f i e d ,  t h e  o i l  f i lm  m a y h a v e  b e e n  a l r e ad y 

d e s t ro ye d  o r  f r a gme n t ed ,  de p en d i n g  on  t h e  w e a th e r  co nd i t i o ns ,  

a m ou n t  o f  o i l  an d ,  n o t  l e as t ,  t h e  t yp e  o f  o i l  d i s c h a r ge d .  D i es e l ,  f o r  

ex a mpl e ,  s t a r t s  t o  ev a po r a t e  r e l a t i v e l y f a s t  a f t e r  be in g  d i sc h a r ge d .  

T h e  d e g r a da t i on  o f  o i l  m a y c o m p ro mise ,  t o  a  v a r yi n g  ex t en t ,  t he  

s e c u r in g  o f  e v id e n ce  a nd  t r a ck i n g  t h e  s ou r c e  o f  t h e  p o l l u t i o n .  O n  

t h e  o th e r  h a nd ,  t h e  t im e  f a c t o r  i s  a l so  i mp or t an t  i n  c as e  an  o i l  s p i l l  

i s  su c h  t h a t  i t  c on s t i t u t es  a n  imm e di a t e  t h r e a t  t o  a  c o as t  o r  
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e c o s ys t e m .  In  t h i s  s e ns e ,  a  r a p i d  w ar n i n g  p e rm i t s  t he  v e r i f i c a t i o n  

a n d  su bs e qu e n t  d ep l o ym e n t  o f  r e sp on se  t ea ms  th a t  c omb at  o i l  

p o l lu t i o n  a c c i d en t s ,  a t  an  e a r l y  s t a ge ,  t hu s  imp r ov i n g  t h e  c h a n c es  

t o  r ed u c e  t h e  im pa c t  o n  t h e  e nv i r on m en t .   

R e co gn i s i n g  t h e  s ign i f i c a n ce  o f  e a r l y  d e t e c t i o ns ,  C l e a nSe a N e t  h as  

b e e n  ma k i n g  co n t i nu o us  e f fo r t s  t o  d e l iv e r  t h e  im a ge s  i d e a l l y  a s  

f a s t  a s  p os s ib l e  and  w as  a b l e  t o  r ed u ce  t h e  d e l iv e r y t i m e  d o wn  t o  

l e s s  t h a n  30  mi nu tes ,  i . e .  n ea r - r e a l  t ime .  

O n c e  th e  im a ge s  a re  a n a l ys e d ,  t h e  s e rv i c e  p r ov id e r  ( ED IS O FT,  

K S AT  o r  T e l e sp az io )  s e nd s  t h em  to  b o t h  t o  C l e anS e a N et  a n d  to  t h e  

M e mb e r  S t a t es  (C le a nS e a N et  W e b  Bro w s er ,  ph on e ,  ma i l )  ( J o u r n e l  

2 0 08 ) .  I f  a  po t en t i a l  o i l  sp i l l  i s  d e t e c t e d  i n  a n y o f  t h e  ima ge s ,  t he  

s e r v i c e  p r o v id e r  s en ds  as  w e l l  a n  o i l  sp i l l  a l e r t  d i r e c t l y  t o  t h e  

M e mb e r  S t a t e  c on ce r n e d .  H a v i n g  r e c e iv e d  f r om Cl e anS e aN e t  t h e  

i ma ge s  an d  a l e r t s  fo r  p o t e n t i a l  o i l  sp i l l s ,  i t  i s  t h en  u p  t o  t h e  

M e mb e r  S t a t e  t o  v e r i f y  i t  an d  f o l l ow  up .  A c c or d i n g  to  t h e  us e r  

c o nd i t i on s  o f  C l e a nS e a N et ,  M em b e r  S t a t es  a r e  i nv i t ed  t o  v e r i f y  a n d  

f o l l o w  u p  o i l  s p i l l  a l e r t s ,  a nd  l e a ve  a  f e e d ba c k  on  t h e  s ub s eq u en t  

r e s u l t s  on  C l e an Sea N e t  W e b  Br ow s er .  Su c h  f e ed b ac ks  p l a y a n  

i mp or t an t  ro l e  i n  C l e a nS ea N et  b e c a us e  s t a t i s t i c s  b as e d  on  th em  

h e lp  t o  m e as u r e  t h e  q ua l i t y  o f  t h i s  s e rv i c e  ( f a l s e  o i l  sp i l l s ,  

d e l i v e r y t im e  o f  t he  im a ge s )  an d  p e rmi t s  i d e n t i f y  a r e a s  t h a t  m a y 

n e e d  imp r ov em e n t .  In  o t h e r  w or ds ,  i t  c l o s e s  t h e  C l ea nS e aN e t  

s e r v i c e  l oo p .  

In  a d d i t i o n  t o  p ro v i d i n g  s up po r t  t o  Me m b er  S t a t e s  r e ga rd in g  

r o u t i n e  o i l  s p i l l  su rv e i l l a n ce  o f  o i l  sp i l l s ,  C l e a nS e aN e t  s e r v i c e  i s  

ex t en de d  to  as s i s t  M e mb e r  S t a t es  i n  t h e  ev e n t  o f  a n  a c c id e n t a l  o i l  

s p i l l  i n  t h e i r  n a t i o na l  w a te r s .  T h i s  a s s i s t an c e  i s  u su a l l y  g i v e n  in  

t h e  fo r m o f  ad d i t i on a l  em e r ge n c y s a t e l l i t e  im a ge r y o f  s uc h  o i l  

s p i l l .  
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1 . 4  H ow  u sef u l  i s  i t ?  

Cl e a nS e aN e t  s e r v i ce  s a t e l l i t e  s e rv i c e  b r in gs  s i gn i f i ca n t  ad v an t a ges  

t o  i t s  u s e r s ,  s om e  o f  w h i ch  h a v e  be e n  m e n t i on e d  b e f o r e :  

a .  t h e  e a r l y  o i l  sp i l l  wa r n i n g  p e rmi t s ,  o n  o ne  h a nd ,  e n ga ge  r e sp ons e  

t e am s  to  f i gh t  a n  o i l  s p i l l  an  e a r l y  s t a ge  a nd ,  on  t he  o th e r  h a nd ,  t o  

t r a ck  t h e  po l lu t e r  ve s s e l  a nd  t he  ga th e r i n g  o f  e v i de n c e  n ee d e d  f o r  

t h e  c ou r t s  i n  t h e  c as e  o f  a  de l ib e r a t e  o i l  d i s c h ar ge .  

b .  s a t e l l i t e  su r v e i l l a n c e  co ve r s  m u ch  l a r ge r  a r e as  t ha n  tho s e  

c o v e re d  b y a i r c r a f t  o n  a e r i a l  su r v e i l l an c e .  

c .  u n l i k e  a i r c r a f t  fo r  a e r i a l  su r ve i l l a nc e ,  s a t e l l i t e s  a r e  ope r a t i on a l  

i n  a l l  w e a t he r  co nd i t i o ns .  

d .  t h e  s a t e l l i t e s  u s ed  a r e  eq u i pp e d  wi th  s yn t h e t i c  ap e r t u re  r a da r  

( S AR ) .  Im a ge s  a r e  p r od u c ed  in  b o t h  da yt i m e  an d  n i gh t  t im e  

c o nd i t i on s  a nd ,  un l i k e  e qu i pm e n t  f i t t ed  i n  t h e  a i r c r a f t ,  SA R c a n  

“ s e e ”  t h r ou gh  c lo ud  as  we l l .  

e .  C l e a nS e aN et  a cqu i re s  s a t e l l i t e  im a ge s  o n  a  l a r ge  s c a l e ,  l o w e r i n g  

t h e  c os t  p e r  un i t .  Th e  u n i t  p r i c e  o f  an  i ma ge  i s  o t h e rw i s e  

s i gn i f i c an t l y  h i gh e r  a nd  co ns t i t u t es  an  e co no mi c a l  l o a d  w h e n  

h a v i n g  to  b e  o b t a i ne d  o u t s id e  t he  s c ope  o f  C l ea nS e a Ne t .  T h e  

i ma ge s  p r ov i d ed  b y  C l e anS e a N et  s e rv i c e s  a r e  f r e e  o f  c h a rge  f o r  

t h e i r  u s e r s .  

H o w ev e r ,  s a t e l l i t e  s u rv e i l l an c e  s t i l l  f ac e s  s om e  t e c hn i ca l  

c h a l l en ge s :  

a .  m a n y ‘ l o ok - a l i k es ’  g iv e  t o o  ma n y f a l s e  o i l  s p i l l s .  T h i s  i mp l i es  

ex t r a  co s t s  o n  v e r i f i c a t i o n  f l i gh t s  an d  m a y c o n s t i t u t e  a  f ac t o r  o f  

d i s su as io n  to  us e  C l e a nS ea N et  b y a  Me m b er  S t a t e .  

b .  s a t e l l i t e  r a d a r  SA R c a n  no t  de t ec t  o i l  s p i l l s  i n  c a lm  wi nd s  ( l e s s  

t h an  2  m/ s )  o r  i n  wi nd s  s t ro n ge r  t h a n  1 5  m/ s .  
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b .  a l l  ‘ o i l  s p i l l s ’  a re  on l y p o s s ib l e  o i l  s p i l l s ,  w i th  t h r e e  d i f f e re n t  

l e v e l s  o f  p ro b ab i l i t y ,  w h i ch  im p l i e s  t he y r e q u i r e  ve r i f i ca t i on  

a l w a ys  ( m o r e  co s t s ! ) . .  

c .  i n f l ex ib i l i t y  r e s u l t i n g  f ro m i t s  o r b i t a l  an d  c yc l i c a l  r ou t e ,  

c o mp a r ed  wi t h  t h e  r e l a t i v e  f l ex i b l e  f l i gh t  t r a j e c t o r i e s  p oss ib l e  wi t h  

a i r c r a f t s  o f  a e r i a l  su r v e i l l a n c e .  

S i n c e  s a t e l l i t e s  co ve r  a  mu c h  l a r ge r  a re a  t h an  a i r c r a f t s  a nd  a r e  no t  

a f f e c t e d  b y w e a t h e r  c on d i t i o ns ,  C l e a nS e a N et  s a t e l l i t e s  s e r v i c e s  c a n  

b e  u s ed  as  t o  s up p le m e n t  r e gu l a r  o i l  sp i l l  s u rv e i l l an c e  f l i gh t s ,  a  

s o l u t i on  p a r t i c u l a r ly  a d v a n ta ge o us  whe n  t h e  us e  o f  a i r c r a f t  i s  fo r  

s om e  r e a so n  l im i t ed  o r  wh en  l a r ge r  a re a s  n e ed  t o  b e  c ov er e d .  

In  a d d i t i o n ,  C l e anSe a N e t ’ s  s a t e l l i t e  ima ge s  a nd  th e  e a r l y  a l e r t  o f  a  

p os s i b l e  o i l  s l i ck  r e p r e se n t  an  a dd e d -v a lu e  t o  ex i s t i n g  su r v e i l l a n c e  

p r o gr am s ,  i n  t h e  s en s e  t h a t  i t  co ns t i t u t e s  an  ad d i t i on a l  c ha n n e l  t o  

r e c e iv e  i n f o rm at i on  a bo u t  p os s ib l e  o i l  s p i l l s .  In  a  po ss ib l e  s c en a r i o  

o f  i n t e g r a t i n g  C le an S ea N et  t o  an  ex i s t i n g  s u rv e i l l an c e  p ro gr a m th e  

a m ou n t  o f  f l i gh t  hou r s  d ed i c a t e d  t o  r ou t i ne  o i l  sp i l l  p a t r o l l i n g  

w o u l d  no t  b e  r e du ce d  b u t  t o pp e d  up  wi th  C l e anS e a N et  s e r v i c e  

i n fo rm at io n .  In  p r ac t i c a l  t e rm s  th i s  wo u l d  me a n  th a t  ro u t i n e  

s u rv e i l l an c e  f l i gh t s  w ou ld  b e  c a r r i ed  ou t  a s  p l an n ed  an d  in  t h e  

e v e n t  o f  a  p os s ib l e  o i l  s p i l l  b e in g  de t ec t e d  b y t h e  s a t e l l i t e s  t h i s  

c o u l d  b e  ve r i f i ed  as  w e l l  i n  ad d i t i o n .   

In  w h a t  co n ce r ns  ve s s e l  i d e n t i f i c a t i o n  a nd  t r a ck in g ,  w h en  ST IR ES ,  

t h e  n ew  m od u l e  i n  S a f eS e aN e t ,  b e co me s  o p e ra t i o n a l ,  t h e  u s e r s  w i l l  

t h en  a l s o  b e  a b l e  t o  t r a c k  th e  mo v em en t  o f  v es s e l s  a l on g  th e  en t i r e  

E U  co a s t  w i th  A IS ,  i n  r e a l - t im e  (E MSA ,  S a fe Se a N et  l e a f l e t ) .   

In  a d d i t i o n ,  E MSA  i s  a l so  p r e pa r i n g  t o  p ro v i d e  s h i p  i d en t i f i c a t i o n  

o n  a  g lo b a l  b as i s ,  t h r ou gh  t h e  r e ce n t l y  d ev e lo pe d  LR IT  d a t a  c e n t r e ,  

i n  o rd e r  t o  c om pl em e n t  t h e  cu r r en t l y  a v a i l ab l e ,  o f  mo r e  r e g i on a l  

c h a r a c t e r ,  A IS  i n fo r m at io n .  Co n t r a r y t o  A IS ,  t h e  LR IT  d o e s  n o t  

h a v e  su c h  t yp e  o f  r a n ge  l im i t a t i on s  b ec a u s e  i t  i s  s a t e l l i t e - b a s ed ,  

a n d  a s  su c h  c an  b e  u s ed  t o  a dv an t a ge  as  a  c om pl em en t  t o  A IS  

( E MS A,  S af eS e a N et  l e a f l e t ) .  

I t  h a s  b e e n  sh ow n  th a t  EU  M e mb e r  S t a t e s  a r e  u s i n g  C l e a nS e a N et  

s e r v i c es .  S in c e  i t  s t a r t e d  i n  20 07 ,  t h e  n um b er  o f  im a ge s  E U  
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M e mb e r  S t a t es  r e c e i v ed  f r om  Cl e anS e aN e t  s e rv i c e  i n c r e ase d  f rom  

1 2 88  im a ge s  i n  2 007  t o  17 67  im a ge s  i n  20 08  ( H E LC O M 2 0 09 e ) .   

In  w h a t  co n ce r ns  t he  nu mb e r  o f  o i l  s p i l l  i nd i ca t i ons  an d  co n f i rm e d  

o i l  s p i l l s  f o r  E u ro pe ,  t h e y a r e  a s  f o l l ow s :  

 
Table 2.  Statistics 2007-2008 EU Member States (EMSA 2009e). 

 

Y e a r  

I m a g e s  r e c e i v e d  b y  

E U  M e m b e r  S t a t e s  

O i l  s p i l l  

i n d i c a t i o n s  

V e r i f i e d  

p o s s i b l e  

o i l  s p i l l s  

O i l  s p i l l s  

c o n f i r m e d  

I n  2 0 0 7  1 2 8 8  1 7 5 9  -  -  

I n  2 0 0 8  1 7 6 7  2 7 1 2  6 8 9  2 0 2  

 

I t  i s  s ho wn  t h a t  on ly  2 5 %  o f  t h e  o i l  i nd i c a t i on s  ha v e  b e en  ve r i f i e d .  

O f  t h es e ,  ab ou t  30%  w e r e  c on f i rm e d .  

2  C l ea nS ea N et  in  Sw ed en  

2 . 1  C on t e xt  –  how  i s  o i l  s p i l l  s ur v e i l l an ce  don e ?  
 
S w ed e n  h as  a  r e l a t i v e l y l o n g  co a s t ,  and  an  Ex c l us i v e  E con om ic  

Zo n e  (E E Z)  o f  ab ou t  70  0 00  k m 2 .  T h i s  EE Z i s  c r os s e d ,  t o  S ou t h  a nd  

E a s t ,  b y a n  i n c r e as i n g  n um be r  o f  o i l  t a n k e rs ,  i n  t r a ns i t  f ro m a nd  to  

t h e  Gu l f  o f  F i n l an d  ( Bo nn  A gr e e m en t  2 0 09 ) .   

T r a f f i c  r ou t es  i n  t he  Ba l t i c  S e a  a r e  amo n g  t h e  bu s i es t  on es  i n  

E u ro p e .  At  t h e  s ame  t im e ,  t h e  Ba l t i c  Se a  i s  b o th  a  d es i gna t e d  

“ s p e c i a l  a r e a ”  a nd  “ PSS A ”.  I t  i s  a  r e l a t i v e l y c l os e d  w a t e r  b as i n ,  

w i t h  a  s om e wh at  r e s t r i c t ed  f l o w  an d  a r e a s  o f  s en s i t i v e  e co s ys t e m s .  

La r ge  o i l  s p i l l s ,  o r  l a r ge  am ou n t s  o f  i l l e ga l  d i s c h a r ges ,  wo u l d  h av e  

a  s i gn i f i c a n t  im p ac t .   

Fo r  t h es e  r e as on s ,  t h e  Ba l t i c  S e a  n e ed s  s t r i c t  m a r i n e  e nv i ro nm e n t  

p r o t e c t i on  an d  th e  s a f e  t r a ns i t  o f  o i l  t a n k e rs .  Th e  d i s ch a rge  o f  an y 
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o i l  i n  t h e  Ba l t i c  Sea  i s  f o rb id de n  in  t he  Ba l t i c  S e a ,  t h r ough  th e  

i n co rp o r a t i on  o f  IM O  gu id e l in e s  ( IM O  20 02 )  a nd  ( IM O  2 0 05 )  i n t o  

n a t io n a l  r e gu l a t i ons  o f  t he  co un t r i e s  bo r d e r in g  th e  Ba l t i c  S ea ,  a nd  

c o ns t i t u t es  an  o f f en c e .   

Y e t ,  k e e p in g  i t  o i l  f r e e  i s  s t i l l  a  c h a l l e n ge :   a c co r d in g  to  SM H I 

( 2 00 5 ,  p .2 )  mo s t  o f  t h e  s h ip - so ur c e d  o i l  d i s c h ar ge s  i n  t h e  Ba l t i c  

S e a  r e su l t s  f r om i l l e ga l  d i s c h ar ge s  o f  o i l y  w a s t e  an d  c on ta mi n a t e d  

w a t e r  f rom  t h e i r  e ng i n e  r o oms  an d  c a rgo  h o ld s .  SM H I r e p o r t s  i n  

t h e  s a m e  t ex t  t h a t  “a i r c r a f t  fo r  a e r i a l  su r v e i l l a n c e  d e t e c t s  a b ou t  

4 0 0  i l l e ga l  o i l  d i s ch a r ge s  a  ye a r  [ . . . ]  t r a f f i c  i s  ex p e c t e d  t o  i n c r e a s e  

[ . . . ]  o i l  t r a ns po r t a t i on  i s  a l so  ex pe c t ed  t o  r i s e ” .  

I t  i s  t he  t a sk  o f  t h e  Sw e d i s h  Co as t  Gua r d  t o  s a f e gu a rd  t h i s  m a r i n e  

e n v i ro nm e n t  a nd  ma i n t a i n  t h e  s a f e t y a t  s e a .  Du e  to  t h e  com pl ex i t y  

a n d  ex t en s i on  o f  t he  p ro b l em ,  t h es e  a re  no t  e as y a s s i gn me n t s ,  no r  

a r e  t h e  t a r ge t s  o n es  f a s t  t o  r e a c h .  R e cogn iz i n g  t h i s ,  t h e  Sw e d i sh  

C o as t  Gu a rd  s o lv e d  th e  p r ob l em  q u i t e  w e l l  b y f o l l ow in g  a  s t r a t e g y 

t h a t  c a n  b es t  b e  d es c r i b ed  i n  t w o  wo rd s :  o n e  b as ed  o n  c o- op e r a t ion  

a n d  on  su r v e i l l an ce .  T h es e  w i l l  b e  exp l a in e d  f u r th e r  b e lo w ,  a f t e r  a  

s ho r t  p r e s en t a t i o n  a b ou t  t h e  S w e d i s h  C o as t  Gu a rd .  

T h e  Sw e d i s h  Co as t  G u a rd  h a s  i t s  H e a dq u a r t e r s  i n  K ar l s k ro n a  a nd  i s  

c o ns t i t u t ed  b y 2 6  co a s t a l  s t a t i o ns ,  a  f l i gh t  d iv i s i on ,  l o c a t e d  a t  

S k avs t a ,  an d  fo u r  r e g i o n a l  c omm a nd  ce n t r e s  l o c a t e d  a t  Hä r n ös a nd ,  

S t o ck ho lm,  K ar l s k ro n a  a nd  Go t h en bu rg  ( S w ed i sh  Co a s t  Gu a r d  

2 0 09 a ) .  

I t s  a c t i v i t i e s  f o r  p ro t e c t i n g  t h e  m a r i n e  e nv i r o nm en t  a l on g  i t s  co a s t  

i n c lu d es  r e sp on d i ng  t o  o i l  s p i l l  a l e r t s  a n d  c a r r y o u t  a e r i a l  

s u rv e i l l an c e  t o  d e t e c t / mo n i t o r  o i l  d i s c h a r ge s ,  an d  c o l l e c t  o i l  

s a mpl e s  i n  c a s e  o f  a  sp i l l .  S w ed i s h  C oa s t  Gu a r d  ve s s e l s  an d  

a i r c r a f t ,  an d  C le a nS e a N et ’ s  s a t e l l i t e  im a ge s  a r e  u se d  f o r  t h i s  

p u rp os e .  

T h e  Sw e d i s h  Co as t  G u a rd ’ s  a e r i a l  s u r ve i l l an c e  r ou t in e s ,  o i l  

s a mpl in g  p r o c ed u res  an d  r e po r t i n g  s t an d a rd s  a r e  i n f l ue n ce d  b y t h e  

r e c om m en da t i ons  i n  t h e  H e ls in k i  C onv e nt ion 7 ( H E LC O M  2 00 8)  

a n d  th os e  i n  t he  H e l s in k i  C ommi ss i o n ’s  R esp ons e  M anu al  Vo l .1  

                                                 
7   The Helsinki Convention: The Convention on the Protection of the Marine Environment of the Baltic 
 Sea Area, 1992, entered into force on 17 January 2000 (Helsinki Commission 2008). 
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( H E LC O M  2 00 1)  an d  T he  Bon n  A gr e em e n t  ( Bon n  A gr e em e n t  20 07  

a n d  20 09 ) .  

T h e i r  f l ee t  o f  a i r c ra f t  a nd  v e s s e l s  h ave  b e en  mo d e rn i z e d  r e c e n t l y .  

T h e  a e r i a l  s u rv e i l l an c e  i s  c a r r i ed  o u t  ev e r y d a y,  b o t h  d a y a n d  

n i gh t ,  a l on g  th e  Swe d i s h  c oa s t ,  b y a i r c r a f t  e qu i pp e d  wi th  r e mo t e  

s e ns in g  eq u i pm en t  ( S w ed i sh  Co a s t  G ua r d  2 00 9 a) :  

�  t h re e  n e w D a sh -8  Q - 3 00  ( K BV  5 01 ,  K BV  50 2  a nd  K BV  

5 0 3)  r ep l a c ed  i n  200 8  th e  o l d e r  C AS A 2 1 2  a i r c r a f t ;  

�  a i r c r a f t  a r e  e qu i ppe d  wi t h  A IS ,  t o  i d en t i f y  p o s s i b l e  

p o l lu t e r  v es s e l s  wh i l e  a i rb o rn e .  In  a d d i t i o n ,  a c co rd in g  t o  

D r e i e r  (2 00 5 ) ,  t h e  S w ed i sh  C o as t  G u ar d ’ s  a i r c r a f t s  h a ve  

a l so  t h e  ab i l i t y  t o  ex t en d  t h e  c ov e r a ge  o f  t h e  A IS  c o as t  

s t a t i on  n e t w or k .   

�  r e mo t e  s e ns in g  e qu i pm en t  i n s t a l l e d  i n  t h es e  a i r c r a f t s :  

S LA R ,  IR / UV ,  IC  v i d eo  ca m er a ,  v i d eo  c a m e r a  a nd  p ho t o  

c a m e r a .  

In  a d d i t i o n ,  a c c o rd i n g  t o  t h e  S w e d i s h  C o as t  Gu a rd  (2 00 9a ) ,  t h r e e  

n e w  l a r ge  mu l t i pu rp os e  v e s s e l s  wi l l  be  d e l i v e re d  in  2 00 9- 2 01 0  

( K BV  0 01 ,  00 2  a nd  0 03 )  f o r  d e a l in g  wi th  s p i l l s  o f  l a r ge  vo lu me s  o f  

o i l ,  a s  w e l l  a s  f ou r  n e w c omb in a t io n  sh ip s  t o  r e p l a c e  o lde r  

e n v i ro nm e n t a l  p ro t e c t i on  v e s s e l s .  

A c c o rd in g  t o  t h e  Sw e d i sh  C oa s t gu a rd  ( 2 00 9 a ) ,  a c t i o ns  o f  c o -

o p e r a t i on  an d  o f  a e r i a l  s u r v e i l l an c e  we r e  s t im u l a t e d  a nd  

e s t a b l i sh e d  bo th  nat i ona l ly  an d  i n t e rna t ion a l l y ,  w i t h  t h e  p u rp os e  

o f  p r o t e c t i n g  t he  en v i r onm e n t  a nd  p r om ot e  t h e  s a f e t y a t  s e a ,  i n  

p a r t i cu l a r  o f  t h e  Ba l t i c  S e a  a r e a .   

O n  t he  n a t io n a l  l eve l ,  t h e  S w e d i s h  Coa s t  Gu a r d  j o i ne d  o th e r  

n a t io n a l  au t ho r i t i e s  i n  t he  d e v e l opm e n t  o f  SJ ÖBA SIS  a n d  

c o l l ab o r a t ed  c lo s e ly  w i t h  S M H I o n  the  d ev e l op m en t  o f  t h e  o i l  d r i f t  

m od e l  S ea t r a ck  We b .  Bo t h  a r e  t od a y e s s en t i a l  t o o l s  t o  co mp le m en t  

t h e  wo r k  do n e  b y s u r v e i l l a n c e .  

S e at r a ck  W eb  i s  an  o i l  d r i f t  m od e l  d ev e lo p ed  b y S MH I a n d  th e  

R o ya l  D a n i sh  A dm in i s t r a t i o n  o f  N av i ga t i on  an d  H yd r o gr a p h y.  I t  i s  

t h e  o f f i c i a l  o i l  d r i f t  fo r e c as t i n g  s ys t e m  o f  H E LC O M a nd  th e  o n e  

a d op t ed  b y t h e  S w ed i s h  C o as t  Gu a rd .  I t  i s  u s ed  t o  h e lp  r es po nd  t o  
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a n d  min imiz e  t h e  im p a c t  o f  o i l  p o l l u t i o n  i n c i d en t s  b u t  a l s o  t o  

a s s i s t  i n  f i n d in g  the  po l lu t e r  an d  c o l l ec t  ev i d en c e  f o r  p r os e c u t i on .  

Ba s e d  on  i n fo rm at io n  in  t he  Us e r ’ s  Ma n u a l  ( SM H I 2 00 9 ) ,  t h i s  3D  

d r i f t  m od e l  c ov e rs  t h e  Ba l t i c  S ea ,  t h e  S ou nd s ,  K a t t e ga t ,  S k a ge r ra k  

a n d  p a r t  o f  t h e  N or t h  S e a .  I t  i s  i n t en de d  m ai n l y f o r  o i l  r ec o v e r y 

p u rp os e s  bu t  a l s o  do e s  h i nd c as t s .  S e a t r a c k  W e b  f o r e c a s t s  a r e  m ad e  

d a i l y  f o r  u p  t o  f i v e  d a ys ,  a n d  h i nd c as t i n g  fo r  up  t o  t e n  d ays  b a c k .  

W i nd  f o r e ca s t s  i npu t t ed  i n  t h e  c a l c u l a t i o ns  a r e  r e t r i ev ed  f r om  t h e  

H IR LA M  w e a th e r  m od e l ,  w h er e a s  t hos e  ab ou t  t h e  c u r r e n t  an d  

w a v es  i n  t h e  Ba l t i c  S ea  a re  t a k en  f r om th e  o c e an o gr a ph i c  3 D  m od e l  

H IR O M B.  R e su l t s  a r e  sh ow n  in  t ab l e s  a nd  i n  g r a ph i cs  ( t r a j e c t o r y 

a n d  t im e s ) .  A IS  in fo r ma t i on ,  a s  w e l l  a s  o f  s a t e l l i t e  d e t e c t i on s  o f  

o i l  s p i l l s ,  a r e  av a i l a b l e  i n  t h e  S ea t ra ck  W eb .  Th e y a r e  i n t e g r a t ed  

w i t h  t h e  r e su l t s ,  and  co r r e l a t e d  wi th  t h e  t r a j e c t o r y o f  t h e  o i l  sp i l l ,  

t hu s  i n c r ea s i n g  th e  p oss ib i l i t y  o f  i d en t i f yi n g  th e  p o l l u t e r .  

S e a t r a ck  W eb  o i l  d r i f t  mo d e l  i s  r e l i a b l e  an d  a c cu r a t e .  SM H I ( 2 0 05 )  

q u o t es  t h e  v i e w  o f  T h om as  Fa gö 8,  f r om a  u s e r ’ s  p e r sp e c t ive ,  ab ou t  

t h i s  m od e l :  “ t h e  s ys t em h as  b e en  us ed  o n  s e v e ra l  o cc a s i on s  a nd  h a s  

a l w a ys  b e e n  f ou nd  v e r y r e l i a b l e  a nd  ac c u r a t e . ”  

T h e  Sw e d i s h  Co as t  G u a rd ,  i n  c lo s e  c oop e r a t i o n  wi t h  n a t i on a l  

a u th o r i t i e s ,  i n c lu d in g  th e  S we d i sh  A rm e d  Fo r ce s  a nd  SMH I,  

d e v e l op ed  SJ Ö BASIS  i n f o r m at i on  s ys t e m  w i th  t h e  pu rp ose  o f  

c e n t r a l i z i n g  a nd  p re s e n t i n g  m a r i t im e  re l a t e d  i n fo rm a t io n  i n  on e  

s in g l e  p l a c e  so  t ha t  u s e r s  c an  o b t a i n  t he  i n fo r ma t i on  n e ede d  b y 

a c c e d i n g  o n e  s ys t e m  o n l y,  t h us  m or e  e f f i c i en t l y .  In f o r ma t i on  i s  

a v a i l ab l e  o n l in e  24  h ou rs  a  d a y/ 3 6 5  d ays  a  ye a r  a n d  a cc e s s  i s  

r e s t r i c t ed .   

S JÖB ASI S  i s  c on su l t ed  wh e n  i t  i s  n ec e s s a r y f i nd  t h e  i de n t i f i c a t i on  

o f  a  v es s e l  o r  b e  ab l e  t o  t r a ck  a  su sp e c t  p o l l u t i n g  v e s s e l .  

T h e  r a n ge  o f  i n fo rm at io n  p ro v id e d  b y  SJ Ö BAS IS  i s  qu i t e  w id e  a nd  

o r i g i n a t es  f r om  re l i a b l e  s o u r c e s ,  su c h  a s  t he  S w ed i sh  Arm e d  

Fo r c e s ,  Po l i c e ,  Cu s t om s  an d  V TS ,  t o  na m e  o n l y a  f e w .  

                                                 
8 Thomas Fagö, Response Director of the Swedish Coast Guard HQ. 
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W h a t  i n fo rm at io n  in  SJ Ö BAS IS  i s  i n t e r e s t i n g  f o r  t he  pu rpo s e  o f  

s u rv e i l l an c e  o f  op er a t i on a l  o i l  d i s ch a rge s  a t  s e a?  Bas ed  o f  D r e i e r  

( 2 00 5 ) :  

�  In f o r m a t i on  f r om  th e  S w ed i sh  A IS  coa s t  s t a t i on  n e t w or k ,  

c o v e r in g  th e  Sw e d i s h  c o as t ;  

�  V e ss e l  t r a f f i c  i n fo rm at io n  f ro m t h e  S we d i s h  A rm ed  Fo r c es  

( c o a s t a l  r a d a r  s t a t i o ns ,  c a me r a s  an d  AIS / r a d a r ) ;  

�  In f o r m a t i on  f r om  th e  HE LC O M  A IS ,  w h ic h  c ov e rs  t h e  Ba l t i c  

S e a ,  K a t t e ga t  a nd  Sk a ge r r a k ;  

 

T h e  in f o r m at i on  g iv e n  a bo u t  a  v e s s e l  i n c lu d es  (D r e i e r  2 00 5 ) :  

p os i t i on ,  h e ad i n g ,  c o u rs e  a nd  s p e ed  ov e r  g r ou nd ,  M MS I,  c a l l  s i gn ,  

t yp e  o f  v es s e l ,  s t a tu s  ( a n ch or e d ,  u nd er w a y… ) ,  ET A/ E TD,  da t a  

s ou r c e  a nd  an  i nd i ca t i on  o f  t he  q u a l i t y  o f  t h i s  i n fo r ma t ion .  T h i s  i s  

v a lu a b l e  i n fo rm a t ion  fo r  t h os e  i nv o lv ed  i n  t h e  su r v e i l l a n ce  o f  o i l  

d i s c ha r ge s  an d  r e ce i v i n g  C l e anS e a N et  a l e r t s .  

A IS / r ad a r / c am e r as  i n fo rm at io n  a r e  sh ow n  i n  r e a l - t i me ,  bu t  c an  a l s o  

b e  r ep l a ye d  l a t e r  on .  Bas ed  o n  ( D r e i e r  2 00 5) ,  t h i s  su gge s t s  t h a t ,  

b o t h  t yp e s  o f  i n fo rm at io n  a r e  us e fu l ,  i n  d i f f e r en t  w a ys .  Th e  A IS  

i n fo rm at io n  i n  r e a l  t im e  i s  i n t e r es t i n g  f o r  a  c on f i r me d  C le a nS e a N et  

e a r l y  o i l  sp i l l  a l e r t  i f  t h e  s a t e l l i t e  im age  i nd i c a t e s  t h a t  a  s us p e c t  

p o l lu t e r  v es s e l  i s  ve r y c l o s e  t o  t h e  o i l  sp i l l .  A  q u i ck  g l a nc e  t o  t h i s  

r e a l - t i me  i n fo rm at io n  g i v es  t h e  i de n t i f i c a t i o n  o f  t h e  po ss ib l e  

p o l lu t e r  d i r e c t l y  a n d  s im pl i f i e s  t h e  sub s eq u en t  p r o c es s  o f  ga th e r i n g  

e v id e nc e  o nb o a rd .  T h e  r e p l a ya b l e  A IS  in f o r m at i on ,  on  t he  o t h e r  

h a nd ,  c a n  b e  us ed  in  co n j un c t io n  wi t h  t h e  S e a t r a ck  o i l  d r i f t  mo d e l ,  

w h e n  t h e re  i s  no  s us p e c t  p o l l u t e r  ve s se l  i n  t h e  i mm ed i a t e  v i c i n i t y  

o f  a  c on f i rm e d  C l ea n Se a N et  o i l  sp i l l  a l e r t .  In  s u ch  c as es  s t o re d  

A IS  i n fo rm a t io n  c an  be  v i s u a l i z ed  b a ck w a rd s  i n  a s s o c i a t i o n  w i th  an  

o i l  d r i f t  h in dc a s t  an d  p oss ib l e  p o l l u t e r s  c an  b e  i d e n t i f i e d  t h r ou gh  

A IS  i n fo rm a t io n  wh e n  th e  t r ac ks  o f  bo th  m e e t .  In  t h i s  c as e ,  t h e  

s ub s eq u en t  p r o c es s  o f  c on t r o l  a nd  co l l e c t i n g  ev id en c e  i s  p os s i b l e ,  

t ho u gh  p e rh ap s  no t  a s  s im p l e  a s  i n  t h e  f o rm e r  ex a mpl e .  

O t he r  i n f o rm at i on  u s e fu l  fo r  o i l  sp i l l  s u rv e i l l an c e  i n t e g ra t e d  i n  t h e  

SJ Ö BAS IS  i nc lu d e  t h e  S e a t r a ck  o i l  d r i f t  mo d e l ,  S MH I w e a t h e r  

i n fo rm at io n  a nd  the  r e g i s t e r  o f  s h ip s  ( S w ed i sh  M a r i t im e  

A d min i s t r a t i o n )  and  e l e c t r on i c  ch a r t s  ( D r e i e r  2 00 5 ) .  A n  ex a mpl e  o f  

h o w th e y c a n  b e  u se d  i n  c on j un c t io n  w i t h  a  co nf i r m ed  C l e a nS ea N et  
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o i l  s p i l l  a l e r t  i s  w he n  A IS  i n fo rm at io n  a nd  a  S e a t r a c k  h ind c a s t  a r e  

s ho w n  on  s up e r im po s ed  l a ye r s  ov e r  a n  e l ec t ro n i c  c h ar t  o f  t h e  a r e a  

o f  t he  s p i l l .  

T h i s  c omm i tm e n t  t o  p r o t e c t  t h e  en v i ro nm e n t  w a s  ex t en de d  t o  t h e  

i n t e rn a t io n a l  p l a n .  A gr e e m en t s  o f  c oop e r a t i o n  wi t h  o t h e r  c ou n t r i e s  

w e r e  es t a b l i sh e d  wi th  t h e  p u rp os e  o f  h a rm on iz in g  p ro c ed u r es ,  so  

t h a t ,  t h ro u gh  co he re n cy  a nd  c oh es i on  o f  e f f o r t s  t h e  p r e v en t i on  o f  

s h i p - so u r c ed  o i l  po l lu t i o n  c ou l d  b e  a ch i ev e d  on  a  l a r ge r  s c a l e ,  a nd  

m o re  e f f i c i en t l y ,  a  m o re  p o w er f u l  d e t e r r e n t  e f f e c t  o v e r  po t e n t i a l  

p o l lu t e r s .  In  t h i s  co n t ex t ,  th r e e  ag r e eme n t s  w e r e  e s t ab l i s h ed :  

�  t h e  B onn  A g r e e men t ,  b e tw e e n  c ou n t r i e s  ad j a c e n t  t o  t he  

N o r t h  S e a  a r e a  ( Bon n  A gr e e m en t  1 98 3) ;  

�  t h e  Co pe nha g en  Ag r e e me n t 9,  b e t w e en  th e  N o rd i c  co un t r i e s  

( C op en h a ge n  A gr e em e n t  20 08 ) ;  

�  T h e  H els ink i  C on ve n t i on ,  b e t w e en  cou n t r i e s  a d j a c en t  t o  t h e  

Ba l t i c  S e a  a r e a  (HE LC O M  20 08 ) ;  

 

T h e  H e l s i nk i  C on ve n t io n  a nd  t h e  wo rk  o f  HE LC O M  m e rge d  a nd  

c o o rd i n a t e d  t h e  e f fo r t s  o f  S w e de n  a nd  o f  t h e  o t h e r  Ba l t i c  c ou n t r i e s ,  

f o rm in g  a  c oh e r e n t  a n d  c oo r d in a t e d  f o rc e  f o r  p r o t e c t i n g  t he  Ba l t i c  

S e a  a r e a  ( HE LC O M 2 00 8) :  j o i n t  su r v e i l l a n c e  f l i gh t  a nd  exc h a n ge  

o f  i n f o rm at i on  w ere  a g r e e d  b e t w e en  th e  HE LC O M  co un t r i e s .  A r e as  

o f  d e ns e  t r a f f i c  wer e  c on s i s t e n t l y  a n d  c on t in uo us l y u n d er  a e r i a l  

s u rv e i l l an c e .   

A n o t he r  ex am pl e  o f  i n t e r na t i on a l  co op e r a t i o n  i s  t h e  p ro j e c t  w i th  

K o n gsb e r g  S a t e l l i t e  Se r v i c es ,  r e f e r r ed  b y M r .  N i l s so n  (N i l s s on  

2 0 09 ) ,  i n  wh i ch  s a t e l l i t e  r a d a r  im a ge s  s up p l i e d  b y K S A T  w e r e  u s ed  

f o r  t h e  s u rv e i l l an c e  o f  o i l  p o l l u t i o n  a lo n g  t h e  S w ed i s h  c oa s t .  A f t e r  

a n  ex p er im en t a l  t e s t  p e r i od ,  t h e  p ro j e c t  wa s  ex t en d ed  t o  F i n l an d ,  

P o l an d  a nd  o th e r  Ba l t i c  c ou n t r i e s ,  who  a l so  s t a r t e d  t o  use  KS A T’ s  

s a t e l l i t e  r ad a r  im a ge s  i n  c on j un c t io n  wi th  t h e  a e r i a l  su r ve i l l an c e  o f  

o i l  s p i l l s .  

T o da y t h e se  i ma ge s  a r e  s up p l i ed  t o  S we d e n  b y E M S A C l ea n Se a N et  

s e r v i c e  i n s t ea d .  In  t h e  Ba l t i c  S ea  a r ea ,  a s  a  r e su l t  o f  t h e  co ns i s t e n t  

                                                 
9 Copenhagen Agreement was drawn in 1993 by the Nordic countries (Norway, Iceland, Sweden, Finland 
 and Denmark) for the Cooperation concerning Pollution Control of the Sea after Contamination by Oil 
 or other Harmful Substances. 
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a n d  h a rmo n iz ed  wor k  t h r ou gh  HE LC O M ,  th e r e  s e ems  t o  b e  a  r a i s ed  

a w a r e n ess  a ga ins t  o i l  d i s ch a r ge s .  H ELC O M  s t a t i s t i c s  f o r  20 07  

s ho w  l es s  m e d i um a n d  l a r ge  sp i l l s ,  t he  m ajo r i t y  o f  t h e  sp i l l s  i s  n ow  

< 1 m 2  i . e .  a lm os t  n eg l i g ib l e .  In  20 08 ,  ac c o r d in g  to  S we d i sh  C o as t  

G u a rd  (2 00 9 a) ,  36  0 0 0  l i t e r s  o f  o i l  was  s p i l l ed  a r ou nd  t he  c o as t  o f  

S w ed e n ,  w h i c h  r ep re s e n t s  an  i nc r e as e  o f  1 0  00 0  l i t e r s  com p ar e d  to  

2 0 07 .  Ho w ev e r ,  25  0 0 0  l i t e r s  c a me  f rom  o n e  s in g l e  o i l  sp i l l  i n  a  

p o r t  i n  t h e  no r t h e rn  r e g i o n .  

T h e  r e c omm e nd a t ion s  i n  s u ch  a g r e e m en t s  s h ap e  th e  w a y h o w  t he  

S w ed i sh  C o as t  G u ar d  p l a n  a nd  c a r r y o u t  t h e i r  r ou t in e s .  A  sh o r t  

s e l e c t i o n  f r om th e  C oun t e r  Po l lu t i on  M a nual  o n  r ou t in e  a e r i a l  

s u rv e i l l an c e  ( Bo nn  A gr e e m en t  20 09 ,  Ch a p t e r  25 )  i l l u s t r a t e s  t h i s :  

1 s t .  Un d er  o n e  o f  t h e  p l an ne d  r ou t in e  f l i gh t s  t h e  a i r c r a f t  c r e w  

d e t ec t s  a  pos s i b l e  o i l  s p i l l ,  o r  r e c e iv es  a  C l e anS e a N et  a l e r t  o f  a  

p os s i b l e  o i l  s p i l l  t h r o u gh  s a t e l l i t e  c omm un ic a t io n  e qu ipme n t  

o n bo a rd  t he  a i r c ra f t .   

2 n d .W h en  p l an n in g  t h e  f l i gh t s ,  t h e i r  f r e q u en c y a n d  s u r v e i l l a n c e  a r e  

t o  b e  b as ed  o n  t r a f f i c  i n t en s i t y ,  w h e re  t h e  p r o ba b i l i t y  o f  o i l  

d i s c ha r ge s  i s  h i gh er .  

3 r d .  Th e  o i l  sp i l l  a nd  t h e  po l lu t i n g  v es s e l  sh ou l d  b e  do c um e n t ed ,  a s  

a  so u r ce  o f  ev i d en ce ,  w i t h  a l l  t h e  r emo t e  s e ns in g  e qu i pme n t  

i n s t a l l ed  o nb o a rd .  Im a ge r y s h o u l d  sh ow  th a t  t h e  v e s s e l  i s  t h e  o n l y 

p os s i b l e  so u rc e  o f  t h e  o i l  s p i l l .  Ph o tog r a p h  t he  v e s s e l ’ s  n a m e  (u s e  

IC  c a m e r a  i f  t h i s  oc c u r s  a t  n i gh t ) ,  s how i n g  th e  v e s s e l  a s  t h e  c l e a r  

o f f e nd e r .  

4 t h .T h e  o i l  s p i l l  s i t u a t i o n  i s  r e po r t e d  t o  t h e  a u th o r i t i e s ,  f ro m th e  

a i r c r a f t ,  o r  a f t e r  l an d i n g .  

5 t h .T h e  ob s e r v a t i on / r ep o r t  l o gs  an d  doc u m en t a t i o n  c o l l e c t e d ,  a lo n g  

w i t h  s amp l in g  o f  t he  sp i l l  an d  sa mpl ing  o n bo a rd  t he  p o l l u t e r  

v e s s e l ,  i s  u se d  f o r  p r os e c u t i on  a n d  a l so  t o  p ro du c e  s t a t i s t i c s  an d  

f o r  f u t u re  f l i gh t  p l a n n i n g .  

T w o  a sp e c t s  n ee d  to  be  t a ke n  in to  a c co u n t  r e ga r d in g  th e  m on i to r i n g  

o f  o i l  d i s c h a r ge s .  O n e  i s  t h e  i d en t i f i ca t i on  o f  t he  m a r i t im e  r ou t es  

i n  w h i ch  th e  t r a f f i c  i s  m or e  i n t en se  and  co ns t an t .  Th e  o the r  i s  t h e  
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i d en t i f i c a t i on  o f  t he  a r e as  wh os e  e c osys t e m s  a r e  ex t r em el y 

v u l n e r a b l e  t o  m a r i ne  po l lu t i on ,  i n  p a r t i c u l a r  o i l .  

T h es e  co ns i d e ra t i on s  a r e  u s e f u l  w h en ,  f o r  ex a mpl e ,  t h e  Sw e d i sh  

C o as t  Gu a rd  o f  t h e  M e mb e r  S t a t es  h a s  t o  p l an  t h e i r  r ou t ine  a e r i a l  

s u rv e i l l an c e  f l i gh t s  o r  w he n  s a t e l l i t e  im a ge s  h av e  t o  be  o r d e r ed  t o  

E MS A.   

 

2 . 2  W ha t  c an  Cl e anS ea N e t  c on t r ibu t e  f or  Sw ed en ?  

I t  w a s  sh ow n  in  s e c t i o n  2 . 1  t h a t  t h e  Ba l t i c  S e a  A r e a  h as  de n s e  

m a r i t im e  t r a f f i c .  HE LC O M  s t a t i s t i c s  i l l u s t r a t ed  i n  F i gu r e  1 2  s ho w s  

s h i pp in g  ro u t es  whe r e  t r a f f i c  i s  mo r e  i n t en s e .  

 

Figure 12. Traffic in the Baltic Sea is intense (HELCOM 2009). 
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D e n se r  m a r i t im e  t r a f f i c  i mp l i es  a  h i gh e r  p r ob ab i l i t y  o f  o i l  b e i n g  

d i s c ha r ge d  a t  s e a .  T h i s  i s  c on f i r me d  by  H E LC O M  s t a t i s t i c s  fo r  

2 0 07 ,  s ho w n  i n  F i gu r e  1 3 ,  i n  wh ic h  obs e r v ed  i l l e ga l  o i l  d i s ch a r ge s  

f o rm  a  t r a i l  t h a t  co i n c id e s  wi th  t h e  m ai n  sh ip p in g  r ou t e s  i n  t h e  

Ba l t i c  S e a  a r e a .  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 13. Oil discharges in the Baltic Sea area 2007 (HELCOM 2007). 
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In  a d d i t i o n ,  F i gu r e  1 3  sh o ws  th a t  o i l  sp i l l s  s t i l l  o c cu r  a lon g  th e  

S w ed i sh  C o as t  an d  i n  t h e  Ba l t i c  S e a  a re a ,  i n  s p i t e  o f  b e i ng  a  

s e ns i t i ve  a r ea  an d  a  PSSA ,  p ro t e c t ed  b y s t r i c t  r e gu l a t i ons  wh i c h  

f o r b id  o i l  d i s ch a r ge s .  A  to t a l  o f  23 8  o i l  s p i l l s  we r e  o bs e rv e d  in  

2 0 07 .   

T h i s  r e i n fo r c es  t h e  n e ed  fo r  su r v e i l l an c e  s o  t h a t  s us pe c t  v e s s e l s  

c a n  b e  d e t e c t e d ,  i de n t i f i ed  an d  l i n k ed  to  t he  o i l  d i s ch a r ge  i n  o r de r  

t o  i n ve r t  t h e  t r e nd  a n d  r e du c e  o r  e l imin a t e  t h e  i l l e ga l  o i l  

d i s c ha r ge s  i n  t h e  Ba l t i c  S e a .   

I t  w a s  a l so  s ho wn  th a t  su rv e i l l a nc e  o f  t h e  S w ed i s h  w a t e r s  i s  

c a r r i ed  o u t  b y t h e  S w ed i sh  C o as t  G u ar d ,  w i th  a i r c r a f t  equ ip p ed  

w i t h  r em ot e  s en s ing  i n s t r um en t s ,  a nd  s up po r t e d  b y t h e i r  v e s s e l s .  

M r .  Ul f  N i l s so n  ( 20 0 9)  co ns i d e r s  t h a t  C l e anS e a N et  s e rv i c e  h as  

b e e n  us e fu l  t o  t h e  su r v e i l l a n c e  o f  s h i p - b a s ed  o i l  po l lu t i on  i n  

S w ed i sh  n a t io n a l  wa t e r s  i n  t h e  s en se  t h a t  t h e  o i l  s p i l l  a l e r t s  an d  

s a t e l l i t e  i ma ge s  comp l e me n t  a e r i a l  s u r v e i l l an c e  a c t i on s  o f  t he  

S w ed i sh  C o as t  G u ar d .  I t  c o ns t i t u t es  a  s ou r c e  o f  i n fo r ma t io n  th a t  

c o mpl e m en t s  t h e  co n t in uo us  a nd  r e gu l a r  a e r i a l  s u rv e i l l an c e  

o p e r a t i on s .  T h i s  a sp e c t  p l a ys  a n  i mp or t a n t  r o l e  w h en  p l a nn in g  f o r  

a n  o p t i m a l  u s e  o f  r e s ou r c es  a t  t h e  S wed i s h  C o as t  Gu a rd .  

A c c o rd in g  t o  M r .  Yn gv e  D e  Bou r g  (2 00 9 ,  au th .  t r a ns l . ) ,  

C l e a nS e aN e t  s e r v i ce  a c t s  a l so  as  an  “ a l a r m b e l l”  fo r  a l e r t i n g  t h e  

S w ed i sh  C o as t  G u ar d  fo r  a  n e c es s a r y v e r i f i c a t i o n  a nd  r esp o ns e  

a c t i on  t o  a  p oss ib l e  o i l  sp i l l .  A i r c r a f t  c a n  n o t  c ov e r  a  l a rge  a r e a .  

O i l  s p i l l s  t h a t  o c c u r  ou t s i d e  t h e  a i r c r a f t  r a n ge  an d  t h a t  wo u l d  

o th e r wi s e  b e  u nn o t i c e d  m a y b e  sp o t t ed  b y s a t e l l i t e  im a ge r y,  w h i ch  

c o v e rs  a  l a r ge r  a r ea .   
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S t a t i s t i c s  f r om  E MS A f o r  2 00 8  sh o w th a t  S w ed e n  us e s  C le a nS e a N et  

o n  a  r e gu l a r  ba s i s  fo r  t he  s u rv e i l l an c e  o f  o i l  sp i l l s  (E MSA  20 09 e ) :  

 
Table 3. CleanSeaNet statistics 2007-2008 Sweden (EMSA 2009e). 

 

Y e a r  

I m a g e s  r e c e i v e d  

b y  Sw e d e n  

O i l  s p i l l  

i n d i c a t i o n s  

V e r i f i e d  

p o s s i b l e  o i l  

s p i l l s  

O i l  s p i l l s  

c o n f i r m e d  

I n  2 0 0 7  2 5 8  9 9  -  -  

I n  2 0 0 8  2 4 6  1 3 3  5 5  1 3  

 

T a b l e  3  s ho ws  a l s o  t h a t  t h e  S w ed i s h  Co a s t  G u a rd  v e r i f i e d  i n  2 00 8  

4 1 % o f  t h e  o i l  s p i l l  a l a r ms  r e c e i v ed  f ro m Cl e anS e a N et  s e r v i c e s .  Of  

t h es e ,  24 % w e r e  c on f i r m ed  o i l  sp i l l s .  A c c o rd in g  t o  M r .  Yn gv e  D e  

Bo u r g  (2 00 9 ,  au th .  t r an s l . ) ,  r e su l t s  f r om  t he  v e r i f i c a t i o n  f l i gh t s  

p e r f o r me d  b y t h e  Sw e d i sh  C oa s t  G u a rd  a r e  r ep o r t ed  co n t i nu ou s l y t o  

t h e  C SN  W eb  Bro ws e r  ( f e e db a ck ) .  In  t h e  ev e n t  o f  a  co nf i r m ed  o i l  

s p i l l ,  t he  r e l ev a n t  s a t e l l i t e  im a ge s  a r e  u s ed  as  a  s ou r c e  o f  e v i d en c e .  

M r .  D e  Bo ur g  ( 20 09 ,  a u t h .  t r an s l . )  con f i r ms  th a t  som e  ve s s e l s  h a v e  

b e e n  c a u gh t  t h i s  wa y,  f r o m w hi ch  o n e  m a y i n f e r  t h a t  t h i s  s e rv i c e  i s  

u s e fu l .  

T h e  Sw e d i s h  Co as t  G u a rd  u s es  t h e  o i l  d r i f t  m od e l  S e a t r a ck  w eb  an d  

t h e  i n fo rm a t io n  s ys t em  SJ Ö BAS IS  t o  co mp le m en t  t h e  i n fo r m at io n  

i n  t h e  s a t e l l i t e  im age s  r e c e i ve d  f r om Cl e a nS e aN e t  s e r v i ce .  

2 . 3  H ow  co u ld  Sw ed en  c on t r ibu t e  t o  Cl ea nS ea N e t?  

T h e  Sw e d i s h  Co as t  G u a rd  h a d  a n  a c t i ve  r o l e  i n  t h e  d e v e lop m en t  o f  

S J Ö BAS IS  a n d  o f  Se a t r a ck  W e b .  As  a  r e s u l t ,  i t  i s  f am i l i a r  wi th  t h e  

c h a l l en ge s  o f  i n t e g r a t i n g  i n f o rm at i on  f r om  d i f f e r en t  so u rc e s  i n to  

o n e  s i n g l e  d a t a b as e ,  an d  kn o ws  w h a t  i n f o rm at i on  n e e ds  t o  be  

o v e r l ap p ed  an d  us ed  i n  c on j un c t io n  wi t h  s a t e l l i t e  im a ge s  a n d  a e r i a l  

s u rv e i l l an c e .  
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In  a d d i t i o n ,  t h e  S we d i s h  C o as t  Gu a rd  i s  sk i l l ed  wi t h  t h e  u s e  o f  

s a t e l l i t e  i ma ge s  fo r  t h e  s u r v e i l l an c e  o f  o i l  sp i l l s ,  b as e d  on  s e v e ra l  

ye a r s  w o r k  wi t h  KSA T  p r o j e c t .  

M o r eo v er ,  t h e  Sw ed i s h  C o as t  Gu a rd  i s  ex p e r i en c ed  i n  wo r k i n g  in  

c l os e  c oo p e ra t i on  w i t h  o t he r  o r ga n iz a t io ns ,  s u ch  as  H E LC OM  an d  

Bo n n  A gr e em e n t ,  fo r  t he  pu rp os e  o f  i n t en s i f yi n g  a n d  h a rm on iz in g  

o i l  s p i l l  s u rv e i l l anc e  r ou t in es  an d  p roc e d u re s  i n  t h e  Ba l t i c  S e a  

a r e a .  

In  c o n c lu s i on ,  t h e  S w ed i sh  C o as t  G u ar d ’ s  kn ow - ho w a nd  

ex p e r i en c e  o n  t h e  su r v e i l l a n c e  o f  o i l  sp i l l s  c ou l d  b e  us e d  t o  t h e  

a d v an ta ge  o f  EMSA  on  t he  d e v e l opme n t  o f  C l e a nS e aN e t  s e rv i c e ,  

e . g .  o n  t h e  i n t e g r a t i on  o f  v es s e l  t r ac k in g  in f o r m at i on  an d  o i l  d r i f t  

m od e l s  i n t o  t h e  C l ea n Se a N et  s e rv i c e .  
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PA R T  V  –  DIS C USS IO N 

 

C l e a nS e aN e t  i s  a  r e l a t i v e l y n e w  s e r v i ce  a v a i l a b l e  t o  t h e  Eu r op e a n  

M e mb e r  S t a t es .  I t  i s  o p e r a t i on a l  2 4  hou r s  a  d a y a n d  36 5  da ys  a  

ye a r .  T h e  d e l iv e r y t im e  o f  i m a ges  h a s  b e e n  r ed u c ed  t o  l e s s  t h an  3 0  

m in u t es ,  wh i ch  c ons t i t u t es  an  ad v an t age  o f  t he  s e r v i c e .  H o w ev e r ,  

l e v e l s  o f  c on f id en ce  o f  t h e  o i l  s p i l l  a l e r t s  a re  r e l a t i v e l y l o w .  

O n  o n e  h an d ,  t h e  ve r i f i c a t i on  r a t e  i s  l o w :  t h e re  w er e  2 712  o i l  s p i l l  

i nd i c a t i o ns  f r om  Cle a nS e a N et  d u r in g  20 0 8  an d  o f  t h es e  o n l y 2 5 %  

h a v e  b e en  v e r i f i e d  o r  r ep or t e d  t o  h a v e  b e en  v e r i f i e d .  T h i s  r a i s e s  

s om e  q u es t i o ns :  w hy i s  t h e  v e r i f i c a t i on  r a t e  l o w?  H av e  a l l  t he  

v e r i f i c a t i o n  a c t i v i t i e s  be e n  r e po r t e d  t o  C l e a nS e aN e t  W eb  b ro ws e r?  

I t  w o u ld  b e  i n t e r e s t i n g  t o  s t ud y w h i ch  s e l e c t i n g  c r i t e r i a  i s  fo l l o w ed  

b y e a c h  M emb e r  S t a t e  w h en  d e c i d i n g  w h ic h  o i l  s p i l l  a l e r t s  a r e  t o  

b e  v e r i f i e d ,  an d  w ha t  f a c to r s  a f f e c t  v e r i f i c a t i o n  a c t i v i t i e s .  

O n  t he  o th e r  h an d ,  o n l y a b o u t  3 0%  o f  t h e  v e r i f i ed  p o t en t i a l  o i l  

s p i l l s  a r e  co nf i rm ed  o i l  s p i l l s .  I t  w ou ld  be  i n t e r es t i n g  t o  d e t e r min e  

t h e  c os t s  i n vo l v ed  w i t h  t h e  v e r i f i c a t i on  o f  a l l  t he  f a l s e  o i l  s p i l l  

i nd i c a t i o ns  an d  a n a l yz e  ho w th es e  we igh  a ga i ns t  t he  b e n ef i t s  o f  

C l e a nS e aN e t  s a t e l l i t e  s u r v e i l l an c e  s e r v i c e .   

In  a d d i t i o n ,  i t  i s  c l e a r  t h a t  f a s t  d e l i v e r y t i m es  o f  o i l  s p i l l  a l e r t s  

i n c r e a s es  t h e  ch an ce s  o f  d e t e c t i n g  a nd  t r a c k i n g  a  po l lu t i ng  v e s s e l .  

H o w ev e r ,  t h e  c on f id e n c e  l e v e l  o f  t h e  a l e r t  i s  eq u a l l y  i mpo r t a n t .  

T h i s  r a i s es  f u r th e r  q u es t i o ns :  c ou l d  ima ge  a n a l ys i s  t e ch n iq u e  b e  

i mp ro v ed  i n  o r d e r  t o  r ed u ce  f a l s e  o i l  sp i l l s ?  Al t e r n a t i v e l y ,  a r e  

t h e r e  an y t e c hn o l og i c a l  so lu t i o ns  a v a i l a b l e  w h i ch  co u ld  be  us e d  in  

c o n j un c t io n  wi t h  t he  s a t e l l i t e  SAR ,  i n c r e a s i n g  t he  co n f id en c e  l ev e l  

t o  10 0 %?  

In  w h a t  co n ce r ns  ob t a in in g  a n c i l l a r y d a t a ,  s uc h  a s  A IS  an d  o i l  d r i f t  

a n a l ys i s ,  M emb e r  S t a t e s  n e ed ,  a t  t he  mo m en t ,  t o  a cc e s s  t h r e e  o r  

f o u r  d i f f e r e n t  so u rc e s  t o  a c c ed e  th i s  i n f o rm at i on :  t h e  C l ea n Se a N et  

s e r v i c e ,  f o r  s a t e l l i t e  im a ge s ,  t h e  S a f eSe a N e t ,  f o r  A IS  in f o r m at io n  

a n d  n a t i on a l  w e a the r /o c e a no gr a ph i c  ce n t r e s ,  fo r  w e a t h e r  

i n fo rm at io n  a nd  o i l  d r i f t  f o r e ca s t s /h ind c a s t s .  I t  w o u l d  be  mo r e  

p r a c t i ca l  t o  h av e  a l l  t h i s  i n f o rm at i on  ac c e s s ib l e  f rom  o n e  s in g l e  
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s ys t e m,  wi t h  t h e  pos s i b i l i t y  t o  co mb ine  d i f f e r e n t  d a t a  i n  

o v e r l ap p i n g  l a ye r s ,  e . g .  o i l  d r i f t  h in d ca s t  an d  A IS  b a ck t rac k in g .  

In  t h i s  co n t ex t ,  i t  w a s  i n t e r e s t i n g  t o  r e a d  t he  an no un c eme n t  o f  t h e  

2 n d  ge ne r a t i o n  C l e an S ea N et ,  w h i ch  w i l l  p r es e n t  A IS / LR IT  

i n fo rm at io n  i n t e g r a t e d  i n  C l e anS e a N et ’ s  s a t e l l i t e  im a ge s .  

In  w h a t  co n ce r ns  o i l  s p i l l s ,  i t  i s  un f o r tu n a t e l y a  f a c t  t h a t  t h e y s t i l l  

o c c u r  wi t h  so m e  f re q u en c y i n  E ur op e ,  i n  p a r t i c u l a r  a lo n g  r ou t e s  o f  

d e ns e r  t r a f f i c ,  d es p i t e  s t r i c t  r e gu l a t i o ns  a ga i ns t  i t .  T h i s  mo t i va t es  

t h e  f a c t  t h a t  m os t  E U  M em b e r  S t a t es  a r e  o r d e r in g  im a ges  f rom  

Cl e a nS e aN e t  s e r v i ce .  Ho w ev e r ,  an  an a l ys i s  o f  t h e  imp a c t  t h es e  

s e r v i c es  mi gh t  b e  ha v in g  on  th e  r ed uc t i on  o f  o i l  sp i l l s  i n  E u ro p e an  

w a t e r s  i s  p r em at u r e ,  s i n c e  t h e  s e rv i c e  h a s  b e en  a v a i l a b l e  o n l y s i nc e  

2 0 07 .  

I t  w a s  i n t e r es t i n g  t o  no t i c e  t h a t  a l t h ough  o i l  sp i l l s  s t i l l  oc c u r  

r e l a t i v e l y f r e q u en t ly  i n  S w e d i s h  n a t i on a l  w a t e r s  an d  t h e  r e s t  o f  t he  

Ba l t i c  S e a  a r e a ,  t h ey  a r e  b e c omi n g  v e ry  s m a l l  i n  t e rm s  o f  v o lu me .  

In  f a c t ,  H E LC O M s t a t i s t i c s  h av e  s ho wn  t h a t  op e r a t i o n a l  d i s c ha r ge s  

h a v e  b e com e  n e a r ly  n e g l i g i b l e  i n  t e rm s  o f  vo l um e  o f  o i l  s p i l l e d :  o f  

t h e  23 8  o i l  s p i l l s  ob s e rv e d  i n  t h e  Ba l t i c  S e a  a r e a  i n  20 07 ,  90 % 

w e r e  l e s s  t h a n  1m 3 .  C l e anS e a N et  s e rv i c e  s t a r t ed  o n l y i n  20 0 7  an d  

t h e r e f o r e  ev e n tu a l  e f f e c t s  o f  t h i s  s e r v i c e  i n  t h e  Ba l t i c  Sea  a r e a  a r e  

n o t  v i s i b l e  i n  t he  20 0 7  HE LC O M  s t a t i s t i c s  s ho wn  ab ov e .  In  t h e  

c a s e  o f  Sw e d en ,  t he  r e du c t io n  i s  a  r e su l t  o f  t h e  Sw e d i sh  

go v e r nm en t ’ s  pu b l i c  c omm i tm e n t ,  s ome  ye a r s  b a ck ,  t o  c om pl e t e l y 

e l i mi na t e  t h e  d i sc ha r ge s  o f  o i l  i n  n a t io n a l  w a te r s  b y t h e  ye a r  2 0 1 0 ,  

p r ov id i n g  t h e  S w ed i sh  Co a s t  G u ar d  a nd  o th e r  o r ga n iz a t i on s  wi th  

t h e  n ec e s s a r y m e a ns  t o  a c h i ev e  t h i s  goa l .  Th us ,  i t  w as  p oss ib l e  t o  

d e v e l op  SJ Ö BAS IS ,  t o  i n t e g r a t e  s a t e l l i t e  i ma ge r y w i th  KS AT ,  

r e n e w th e  a i r c r a f t  f l e e t  an d  o rd e r  mo de r n  v e s s e l s  t o  b e  use d  i n  t h e  

s u rv e i l l an c e  o f  o i l  s p i l l s .  Th i s  l o n g  t e r m  c om mi tm e n t  t o  r e d u ce  t h e  

i l l e ga l  o i l  d i s ch a r ge s  i n  S w ed i s h  w a t e r s  an d  i n  t h e  Ba l t i c  S ea  a re a ,  

a s  we l l  a s  t h e  c oo rd in a t io n  o f  e f fo r t s  t h ro u gh  HE LC O M  a n d  Bo nn  

A gr e e m en t ,  h a s  ha d  th e  e f f e c t  o f  r e du c i n g  t he  am ou n t  o f  i l l e ga l  o i l  

d i s c ha r ge s  i n  S w ede n  an d  th e  r e s t  o f  t h e  Ba l t i c  S e a  a r e a .  
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PA R T  V I  –  CO N CL USI ON 

 

C l e a n S e a N e t  s e r v i c e  i s  a  r e l a t i v e l y  n e w  s e r v i c e  p r o v i d e d  b y  E M S A  t o  

h e l p  t h e  E U  M e mb e r  S t a t e s  l o c a t e  o i l  d i s c h a r ge s  a n d  d e t e c t  s u s p e c t  

p o l l u t i n g  v e s s e l s ,  i n  o r d e r  t o  r e d u c e  o i l  s p i l l s  i n  E u r o p e a n  w a t e r s .  

F o r  t h i s  p u r p o s e  C l e a n S e a N e t  p r o v i d e s  t h e  M e mb e r  S t a t e s  w i t h  s a t e l l i t e  

i ma ge s  f o r  r o u t i n e  s u r v e i l l a n c e  a c t i v i t i e s  a ga i n s t  i l l e g a l  o i l  d i s c h a r g e s  

a n d  n e a r - r e a l  t i me  a l e r t s  w h e n e ve r  a  p o t e n t i a l  o i l  s p i l l  i s  d e t e c t e d  o n  a  

s a t e l l i t e  i ma g e .  I n  a d d i t i o n ,  C l e a n S e a N e t  c a n  p r o v i d e  t h e  M e mb e r  

S t a t e s  w i t h  e me r g e n c y  s a t e l l i t e  i ma ge s  i n  t h e  e ve n t  o f  a n  o i l  s p i l l  

a c c i d e n t .  

 

C l e a n S e a N e t  i s  n e e d e d  b y  t h e  E u r o p e a n  M e mb e r  S t a t e s  b e c a u s e  o i l  

s p i l l s  s t i l l  o c c u r  i n  E u r o p e a n  w a t e r s ,  i n  s p i t e  o f  s t r i c t  r e gu l a t i o n s  t h a t  

f o r b i d  i t .  I n  a d d i t i o n ,  C l e a n S e a N e t ’ s  f a s t  s e r v i c e  s h o r t e n s  t h e  t i me  

e l a p s e d  f r o m t h e  mo me n t  t h e  o i l  w a s  d i s c h a r ge d  u n t i l  t h e  p o l l u t i n g  

v e s s e l  i s  t r a c k e d ,  t h u s  s i mp l i f y i n g  t h e  ga t h e r i n g  o f  e v i d e n c e  n e e d e d  f o r  

a  l e ga l  c a s e  a g a i n s t  t h e  p o l l u t e r .  

 

C l e a n S e a N e t  s e r v i c e  d e l i ve r s  s a t e l l i t e  i ma g e s  a n d  o i l  s p i l l  a l e r t s  t o  t h e  

M e mb e r  S t a t e s .  S A R  s e n s o r s  o n b o a r d  s a t e l l i t e s  r e g i s t e r  i ma ge s ,  w h i c h  

a r e  d o w n l o a d e d  t o  a  g r o u n d  s t a t i o n  o f  a  s e r v i c e  p r o v i d e r  ( K S A T ,  

E D IS O F T  o r  T e l e s p a z i o ) .  T h e  t a s k  o f  t h e  s e r v i c e  p r o v i d e r s  i s  t o  p r o c e s s  

a n d  a n a l y z e  t h e s e  s a t e l l i t e  i ma ge s ,  t a k i n g  i n t o  a c c o u n t  f a c t o r s  l i ke  

c u r r e n t s  a n d  w i n d s ,  a n d  t o  d i s c a r d  f a l s e  o i l  s l i c k s ,  i n  l e s s  t h a n  3 0  

mi n u t e s .  P o t e n t i a l  o i l  s p i l l s  a r e  ma r k e d  w i t h  o n e  o f  t h e  t h r e e  d i f f e r e n t  

c o n f i d e n c e  l e ve l s  i n d i c a t o r s  a n d  s e n t  t o  t h e  E U  M e mb e r  S t a t e  a n d  t o  t h e  

C l e a n S e a N e t  b r o w s e r .  I t  i s  t h e n  u p  t o  t h e  M e mb e r  S t a t e  t o  ve r i f y  t h e  

p o s s i b l e  o i l  s p i l l  a n d  l e a v e  a  f e e d b a c k  i n  t h e  C l e a n S e a N e t  W e b  

b r o w s e r .   

 

C l e a n S e a N e t  h a s  b e e n  u s e d  b y  t h e  M e mb e r  S t a t e s .  I n  2 0 0 7  t h e  M e mb e r  

S t a t e s  r e c e i v e d  a  t o t a l  o f  1 2 8 8  a n a l y z e d  s a t e l l i t e  i ma g e s .  I n  2 0 0 8  t h i s  

w a s  i n c r e a s e d  t o  1 7 6 7 .  I n  2 0 0 8  t h e r e  w e r e  2 7 1 2  i n d i c a t i o n s  o f  p o s s i b l e  

o i l  s p i l l s .  2 5 %  o f  t h e s e  w e r e  ve r i f i e d ,  o f  w h i c h  a b o u t  3 0 %  w e r e  

c o n f i r me d  o i l  s l i c ks .  
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F a s t  d e l i ve r y  o f  o i l  s p i l l  a l e r t s  ( n e a r - r e a l  t i me )  i s  a mo n g  t h e  a d va n t a ge s  

o f  C l e a n S e a N e t .  H o w e ve r ,  t h e  r e l a t i ve l y  h i gh  n u mb e r  o f  f a l s e  o i l  s p i l l s  

i s  a  d i s a d v a n t a g e  o f  t h e  s e r v i c e .   

I n  a d d i t i o n ,  i t  i s  d e s i r a b l e  t o  i n t e g r a t e  A IS / L R IT  i n f o r ma t i o n  i n  

C l e a n S e a N e t  s e r v i c e s .  E M S A  a n n o u n c e d  t h a t  t h e  2 n d  ge n e r a t i o n  

C l e a n S e a N e t  w i l l  h a v e  t h i s  i n f o r ma t i o n  i n c l u d e d  i n  t h e  s a t e l l i t e  

i ma ge r y .  

 

In  t h e  pa r t i cu l a r  cas e  o f  Sw e d en ,  C l e an S ea N et  h a s  b ee n  in t e g r a t e d  

i n  t h e  Sw e d i s h  Co as t  Gu a r d ’ s  su r ve i l l a n c e  o f  o i l  s p i l l s  ac t i v i t i e s ,  

n o t  o n l y a s  a  so u rce  o f  a l e r t  fo r  po ss ib l e  o i l  s p i l l s  bu t  a l s o  a s  a  

c o mpl e m en t  t o  t h e i r  op e r a t i on a l  ro u t ine s .  S w e de n  r e c e i v ed  f rom  

Cl e a nS e aN e t  25 8  sa t e l l i t e  im a ge s  i n  20 0 7  an d  24 6  in  2 008 .  4 1%  

w e r e  v e r i f i e d  i n  2 00 8 ,  o f  wh i c h  24 %  w e r e  co n f i rm ed  o i l  s p i l l s .   

The Swedish  Coast  Guard has  a  long exper ience in  us ing  
sa te l l i te  images  for  the  purpose o f  survei l lance  o f  o i l  
sp i l l s .  Due to  their  ro le  on  the  development  o f  SJÖBASIS 
and Seatrack  Web ,  the  Swedish  Coast  Guard has  a lso  
gained valuable  know-how on  in tegrat ing  vessel  t ra f f ic  
in format ion  wi th  o i l  dr i f t  analys is .  Such  exper ience  and 
know-how could  be  usefu l  to  help  improve  fur ther  the  
CleanSeaNet  service .  
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A PPE N D I X A 

 

V e r i f i ed  su mma r y  o f  th e  v i s i t  to  th e  Sw ed i sh  Co as t  Gua r d  and  
in t e rv i ew  to  Mr .  Ul f  N i l s son ,  R eg iona l  Insp e c to r  Sw ed i s h  Co as t  
Gu a rd  W es t  R e g ion ,  i n  Gö t ebo r g ,  1 4 . 1 0 . 20 09 ,  and  subse qu en t  
c o nt a c t s .  

 

H ow  i s  Cl e anS ea Ne t  u s ed  in  th e  su rve i l l an c e  o f  o i l  s p i l l s  i n  
Sw ed en?  

Cl e a nS e aN e t  s e r v i ce  i s  u se d  a s  a  com pl em e n t  t o  t h e  su rv e i l l an c e  o f  

o i l  s p i l l s  c a r r i ed  ou t  b y t h e  S w ed i sh  C o as t  Gu a rd ,  i n  t h e  s en s e  t h a t  

i t  p r ov id es  an a l yz e d  s a t e l l i t e  S AR  im age s  a nd  p os s ib l e  o i l  s p i l l  

a l e r t s  i n  l e s s  t h an  3 0  mi nu t e s .  O u r  a i r c r a f t s / v es s e l s  v e r i fy  t h e  o i l  

s p i l l  a l e r t  s e n t  b y C l e a nS e aN e t .  In  c as e  o f  b e i n g  co n f i rme d ,  a  

s a mpl e  o f  t h e  o i l  i s  t ak e n  wi t h  bu o ys  o r  o t he r  s am pl i n g  equ ip me n t .  

A  s ea r c h  fo r  i n f o rm at io n  a bo u t  a  p oss ib l e  p o l l u t e r  v es s e l  i s  c a r r i ed  

o u t ,  i n  S J Ö BAS IS  in f o rm at i on  s ys t e m.  I t  p r ov id e s  t h e  A IS  an d  

r a d a r  i n fo r ma t i on  ne e d e d  t o  d e t e rmi n e  t h e  i d en t i f i c a t i on .  In  t h e  

c a s e  t h a t  i t  i s  no t  po ss ib l e  t o  i d en t i f y  i mm ed ia t e l y  t h e  ves s e l  t h a t  

d i s c ha r ge d  th e  o i l ,  t h en  a  ve s s e l  t r a ck in g  i s  d on e  w i th  A IS / r a da r  

i n fo rm at io n  s to r e d  i n  t h e  SJ Ö BAS IS .  O i l  d r i f t  an a l ys i s  i s  d on e  o n  

t h e  S e a t r a ck .  O n ce  i d en t i f i ed  an d  l o c a t e d ,  t h e  Sw e d i sh  Coa s t  Gu a r d  

c o n t a c t s  t h e  su sp e c t  v e s s e l  an d  t a k es  o i l  s a mpl e s  on bo a rd .  T h i s  i s  

t h en  s e n t  f o r  an a l ys i s .  I f  t h e  o i l  s a mpl e  f r om  th e  v e s s e l  m a t c h es  

t h e  o i l  s am pl e  a bs o r b e d  b y t h e  b uo y t he n  a  l i n k  i s  e s t a b l i s h ed  

b e tw e e n  t h e  v es se l  a n d  th e  s l i c k ,  co ns t i t u t i n g  e v id e n c e  fo r  a  l e ga l  

c a s e .   

H ow  u sef u l  i s  C l e anS e aN e t ?   

Y e s ,  i t  h as  b e en  u se f u l ,  a s  a  com pl eme n t  t o  ou r  r e so u r c es  wi t h  a l l  

t h e  i nh e r e n t  b en e f i t s  t h a t  t h i s  b r i n gs ,  s u ch  as  t h e  f as t  a l e r t s  o f  

p os s i b l e  o i l  s p i l l s  a n d  a n a l yz e d  im a ges ,  a nd  d i s ad v an t a ges  s u ch  as  

f a l s e  o i l  sp i l l  a l e r t s .   



 
 

2

W ha t  has  ch ang ed  s in c e  i t  w a s  in tr odu c ed ?  

W e h av e  n o t  r e du c ed  t h e  num b e r  o f  f l i gh t  h ou r s  o f  o u r  a e r i a l  

s u rv e i l l an c e  w i th  t h e  i n t ro du c t io n  o f  C l e a nS e aN e t .  H o wev e r ,  s i n c e  

C l e a nS e aN e t  s e r v i ce  s t a r t ed ,  w e  d o  no t  n e e d  t o  bu y s a t e l l i t e  S AR  

i ma ge s  fo r  o i l  s p i l l s  s u rv e i l l an c e  l i k e  w e  d id  b e f o r e .  A f t e r  t h e  

i n i t i a l  ex p e r im e n t a l  p h as e  o f  a  s a t e l l i t e  im a ge  p r o j e c t  w i th  

K o n gsb e r g  S a t e l l i t e  Se r v i c es  (KS A T) ,  u nd e r  wh i ch  th e  im a ge s  h ad  

b e e n  f o r  f r e e ,  im a ge s  co s t ed  t he n  a l r ea d y a b o u t  1 2 , 00 0SE K  e ac h .  

N o w w e  r e c e i v e  a na l yz e d  s a t e l l i t e  im age s  f o r  f r e e  s in c e  

C l e a nS e aN e t  s e r v i ce  s t a r t ed ,  a nd  d e l ive r e d  to  u s  i n  l e s s  t h a n  30  

m in u t es .   

W e  h av e  s e en  a  r edu c t io n  on  t h e  am oun t  o f  o i l  s p i l l e d  a lon g  th e  

S w ed i sh  co a s t ,  d u e  t o  t he  S w ed i sh  Gov e r nm en t ’ s  c omm i tm e n t  t o  

p r e v en t  p o l l u t i o n  o f  t h e  m ar in e  en v i ron m en t ,  m ad e  p ub l i c  so m e  

ye a r s  b a c k .  T h e  goa l  w a s  t o  e l im in a t e  t h e  o i l  po l lu t i o n  by  2 0 1 0 .  An  

e c o no mi c  su pp o r t  pa c k a ge  w as  m ad e  av a i l ab l e  fo r  t h i s  p u r p os e .  

T h i s  a l l o w ed  t h e  Sw e d i sh  C oa s t  G u a rd  t o  ex p a nd  i t s  r e so u r c es  f o r  

c o mb at in g  i l l e ga l  o i l  d i s c h ar ge s  a lo n g  Sw e d i s h  n a t i on a l  w a t e r s .  

Be s id e s  o f  t h e  p r o j e c t  w i th  KSA T ,  a e r i a l  s u rv e i l l an c e  w as  r e gu l a r l y  

m a d e .  In  a dd i t i on ,  t h e  S w ed i s h  C o as t  G u a rd  h a s  b e en  w or k in g  fo r  

s e v e ra l  ye a r s  i n  c los e  co l l ab or a t i o n  wi t h  o t he r  co un t r i e s  o f  t he  

Ba l t i c  Re g i on  an d ,  a s  a  r e s u l t ,  mo n i t o r i n g  o f  o i l  sp i l l s  i n t e n s i f i e d .  

J o i n t  a e r i a l  s u rv e i l l a n ce  m i s s io ns  a s s u r e d  th a t  a r e as  o f  mo r e  

i n t en s e  t r a f f i c  i n  t he  Ba l t i c  S e a  w e re  be i n g  mo n i to r ed  

c o n t i nu ou s l y.  W e  ha v e  b e e n  pa r tn e r s  o f  t h e  H e l s i nk i  C omm iss io n  

( H E LC O M ) to  h e l p  f i gh t  o i l  p o l lu t i o n  i n  t h e  Ba l t i c  S e a ,  an d  th i s  i s  

r e f l e c t ed  i n  ou r  su rv e i l l a n ce  ro u t i n es  a n d  i t s  s ub s eq u en t  r e s u l t s .  

T h e  a im  o f  t h e  Sw ed i s h  Go v e rnm e n t  wa s  t o  e l imi n a t e  t o t a l l y  t h e  

a m ou n t  o f  o i l  i l l e ga l l y  d i s ch a r ge d  on  n a t io n a l  w a te r s  b y t h e  ye a r  

2 0 10 .  I t  i s  m y o p i n i on  t ha t  t h e  p r es en t  l ev e l s  a r e  no w  s o  l o w  t ha t  

c a n  b e  co ns i d e r e d  n e g l i g i b l e ,  an d  b e  a c c e p t e d  th a t  w e  h av e  n o w 

r e a c h ed  t h a t  t a r ge t .  

Su mma r y  o f  s ubs equ en t  c on ta c t s  

T h e  s a t e l l i t e  im a ge  p ro j e c t  w i t h  K on gs b e r g  S a t e l l i t e  S e rv i c es  ( e -

m ai l  14 .1 0 . 20 09 ,  t r a n s l a t e d  b y t h e  au th o r ) :  
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a r o un d  19 99 - 20 00 ,  t h e  S w ed i s h  C o as t  G u a rd  an d  K on gsb er g  

S a t e l l i t e  S e rv i c e s  (K S AT )  a g r e e d  to  co l l ab o r a t e  i n  a  p r o j e c t  t o  t e s t  

s a t e l l i t e  i ma ge s .  Fo r  t h i s  p u rp os e ,  t h e  Sw e d i s h  Co as t  Gua r d  

r e c e iv e d  se v e r a l  s a t e l l i t e  im a ge s  f o r  f r e e ,  t o  b e  t e s t ed .  In  r e t u rn  

K S AT  w a s  g iv e n  f ee d b a ck  o n  t h e  r es u l t  o f  t h e  t e s t s .  In  t he  op in i on  

o f  t he  S w ed i sh  C o as t  Gu a r d  t h en ,  t h e  im a ge  an a l ys i s  p r oce s s  a nd  

d e l iv e r y o f  t h e  i m age s  w e r e  t a k i n g  to o  lo n g .  Th e  S w ed i sh  Co a s t  

G u a rd  w as ,  a t  t h e  s a m e  t im e ,  w or k i n g  i n  c l os e  co op e r a t i on  wi t h  

F i n l a nd ,  t o  e ns u re  c o n t i nu ou s  a e r i a l  o i l  s p i l l  su r ve i l l a n ce  on  a re a s  

w i t h  mo r e  i n t e ns e  t r a f f i c .  F in l an d  ( F i nn i s h  En v i ro nm e n t )  j o i ne d  

a l so  t h e  KSA T p ro j e c t  a nd  t h e  t e s t i n g  o f  s a t e l l i t e  im a ge s  c o n t i nu e d  

u n de r  t he  co nd i t i on  t h a t  KS AT  w ou ld  im p ro ve  t h e  i m a ge  an a l ys i s  

a n d  sp e e d  up  th e  de l i v e r y t i me .  In  2 00 2 ,  a  t o t a l  o f  6 0  ima ge s  w e r e  

r e c e iv e d  b y S w e d en  an d  F in l a n d  f rom KS A T.  A t  t h e  s ame  t im e ,  t h e  

j o i n t  a e r i a l  s u rv e i l l a n c e  es t a b l i sh e d  wi t h  F in l a nd  k e p t  a r ea s  o f  

m o re  d e ns e  t r a f f i c  u n de r  co n t i nu ou s  ae r i a l  s u r v e i l l an c e .  In  2 0 0 3  

t h e  num b e r  o f  i ma ge s  i nc r e as e d  to  8 0  ( i n c lu d i n g  2 0  f o r  t he  Im p a s t 10 

p r o j e c t ) .   

In  2 0 0 4 :  1 50  im a ges  (o f  w h i ch ,  30  w ere  us e d  in  c om bin a t io n  w i th  

j o i n t  a e r i a l  s u rv e i l l a n c e  w i th  F i n l a nd ) ;  

In  2 0 0 5 :  2 57  im a ges  (o f  w h i ch ,  40  wi th  F i n l a nd ,  20  w i th  P o l an d  

a n d  14  wi t h  D en m ar k ,  c om bin e d  wi t h  j o in t  su rv e i l l an c e  wi th  t h e s e  

c o un t r i e s ) .  

In  2 0 0 6 :  3 60  im a ges  (o f  w h i ch ,  40  wi th  F i n l a nd ,  a nd  2 00  w i t h  

D e nm a r k ,  com bi ned  wi t h  j o i n t  ae r i a l  s u rv e i l l an c e  i n  t h ese  

c o un t r i e s ) .   

In  2 0 0 7  EMS A  b e ca m e  o pe r a t i v e  o n  th e  1 6 t h  Ap r i l ,  w i t h  t h e  

d e l iv e r y o f  i t s  v e r y  f i r s t  s a t e l l i t e  im a ge  to  a  Me mb e r  S t a t e  

( G r e e c e ) .  F rom  t h en  on ,  a  t o t a l  o f  ab ou t  20 00 - 25 00  im a ge s  p e r  ye a r  

h a v e  b e en  d e l iv e r ed  t o  E U Me mb e r  S t a t es .  

                                                 
10 Impast project: project for the detection of oil discharges in combination with ship detection. 
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A PPE N D I X B  

 

I n t e r v i ew  to  M r.  Y ng v e  D e  Bou r g ,  f r o m t h e  Sw ed i sh  Co as t  
Gu a rd ,  e - mai l s  e xc h ang ed  on  0 3 / 18 .1 2 .2 00 9 .  

A n v än dn i n g  av  S AR  b i ld e r  f r ån  s a t e l l i t  ha r  p å gå t t  e t t  a n t a l  å r  v id  

d e t  h ä r  l a ge t .  Ru n t  s e k e l s k i f t e t  p å g i c k  f ö r sö ksv e r ks am h et  f ö r  a t t  s e  

o m d e t  ku n de  t i l l fö r a  n å go t ,  i  v å r  a mbi t i o n  a t t  b ä t t r e  ö ver v a k a  oc h  

r e d u ce r a  an t a l e t  i l l e ga l a  u t s l ä pp  ru n t  v å r a  k us t e r .  D en  av  

s t a t s ma k t e n  g iv n a  m ål s ä t t n i n ge n  ä r  j u  a t t  20 10  s k a l l  an t a l e t  

i l l e ga l a  u t s l ä pp  v a ra  f ö r su mb a r a .  U tv ec k l in ge n  h a r  s ed a n  l e t t  t i l l  

a t t  s a t e l l i t b i l d e r  (SA R )  a nv ä nds  d a g l ige n  i  d en  o pe r a t i v a  

v e r ks am h et en  d ä r  de n  u t gö r  e t t  v ik t i g t  k omp le m en t  o c h  oc k s å  

"v ä c k a rk lo ck a "  f ö r  v e r i f i e r in g  oc h  r e sp o ns .   

1 .   O m in t eg r e r in g  a v  Cl ea nS ea N et  i  Ku s tb ev akn in g ens  
ö v e rv akn in gs a rb e te t  av  o l j eu t s lap p  t i l l  s jö s s :  

K u s tb e v ak n i n gen  an v än d e r  i d a g  C l e a n  S ea  N e t  so m en  v ik t i g  

i n fo rm at io ns kä l l a  fö r  mi l j ö öv e r v ak n ing .  T i l l s a mm an s  m ed  

r u t in m äss i g  f l ygö v e r v a kn i n g ,  so m p å gå r  i  s t o r t  k on t in u e r l i g t ,  o ch  

s jö gå e n de  en h e t e r s  u p p t ä ck t e r  o ch  r es po ns e  u t gö r  d e t t a  e t t  s ys t e m .  

M e d  e n  ko mbi n a t i on  av  s a t e l l i t b i l d e r ,  s om  t ä ck e r  m e l l a n  3 0 0  oc h  

4 0 0  km i  s i d a ,  o ch  f r ä ms t  f l ygö v e r v a kn in g  t ä c ks  s to r a  yt o r .  E t t  

f l ygp l a n  k a n  j u  i n t e  v a ra  ö v e r a l l t  s a mt id i g t ,  d ä r e mot  gå r  d e t  b r a  a t t  

k o l l a  u pp  en  i nd i k e r i n g  s om e r hå l l i t s  f r å n  s a t e l l i t .  En  i nd i k a t i on  p å  

e t t  ev e n t ue l l t  o l j eu t s l äp p  ge r  V ak t h ava n d e  b e f ä l  i  v å r a  r eg i o n er  

( n o r r a ,  ö s t r a ,  sö d r a ,  vä s t r a )  m ö j l i gh e t  a t t  s t yr a  s i na  r es u r s e r  o c h  

f a t t a  b es lu t  om hu r  m an  gå r  v i d a r e .  

2 .  Hu r  må ng a  sa t e l l i t  b i ld e r  b e s t ä l l s  f ö r  öv e rv akn ing  av  
o l je u t s l äpp e r?  

A n ta l e t  b i l d e r  v a r i e r a r  en  d e l  f r å n  m ån a d  t i l l  m å n ad .  I  S v e r i ge  h a r  

v i  v a l t  a t t  an p ass a  o s s  t i l l  s ä s on gs fö r hå l l a nd e n  som  p å v e rk a r  

m öj l i gh e t en  a t t  e f fe k t iv t  n yt t j a  s a t e l l i t r e s u r s e r ;  u nd e r  p e r i od e r  me d  

h å r d ar e  v ä d er ,  i s kon d i t i o n e r  oc h  a l gb lo mn in g  ä r  d e t  mi ndr e  

v ä r d ef u l l t  a t t  a nv än d a  d en  re su r s en .  To t a l t  "be s t ä l l e r "  v i  c a  48 0  

b i l de r  u nd e r  20 0 9 .  T i l l  d e t t a  sk a l l  o cks å  l ä gga s  d e  b i l d e r  s om  
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g r a n n l ä nd e r  b es t ä l l e r  o ch  s om t i l l  d e l  b e r ö r  vå r t  i n t r es se om r åd e .  

R ä kn a r  ma n  in  d e s sa  o ck s å  så  h a r  v i  t i l l gån g  t i l l  s a t e l l i t i n f o rm at i on  

f r å n  m er  än  5 00  b i ld e r  v a r j e  å r .  

3 .  O m v er i f i e r ing  a v  CS N  la r m o m et t  mö j l ig t  o l j eu ts lä pp :  

S å  k a l l a d  a l e r tm edd e l an de n  t a s  om e d e l b a r t  om  h an d  a v  de n  

o p e r a t i v a  o r ga n i s a t i on e n ,  m ed  Va k t h av a nd e  b e f ä l  i  sp e t se n .  

V a n l i ge n  e f t e r s t r ä va r  m a n  a t t  sk i c k a  e l l e r  o mdi r i ge r a  e t t  a v  v å r a  

f l ygp l a n  t i l l  p l a t s en  fö r  a t t  s na bb t  kun n a  v e r i f i e r a  om d e t  rö r  s i g  

o m e t t  o t i l l å t e t  u t s l ä p p .  S AR u t r us t n i nge n  om bo r d  s a t e l l i t e n ,  

s n a r l i k t  v å r  "S id e  Lo o k i n g  Ai rb o rn e  R a da r " ( S LA R )  i  f l ygp l a n e t ,  

i nd ik e r a r  o c ks å  an dr a  s ak e r  v a r f ö r  en  v e r i f i e r in g  ä r  a bs o lu t  

n ö dv än d i g .  D e t  ä r  h ä r  v å r a  b es ä t tn i n ga r s  s t o r a  ku nsk a p  oc h  

e r f a r e nh e t  k omm e r  i n  i  b i l d en .  

4 .  Ha r  nå g ra  f a r tyg  gr ipa t s  f ö l j and e  o l je u t s l äpp l a r me r  f rån  
C l ea Se a N et  s e r v i ce ?   

J a  d e t  ha r  h ä n t .  S a t e l l i t i n fo rm at io n en  b l i r  d å  e n  d e l  i  e n  

b e v i sk e d j a .  D e t  ä r  a l l t i d  v ik t i g t  a t t  kun n a  do ku m en t e r a  s å  m yc k e t  

s om  m öj l i g t ;  fo to ,  v id e o ,  S LA R ,  o l j e p r o v  e t c .  D e t t a  gö r  m a n  f r ån  

f l ygp l a n  i  s am v er ka n  m e d  s jö gå e n de  en h e t e r .  

5 .  O m f e edba ck  t i l l  C l eanS e a Ne t  W eb  B row s e r  f ö l j ande  
o l je u t s l äpps la r me r :  

V i  ge r  ko n t i nu e r l i g t  f e e d  b a ck  t i l l  CSN .   

6 .  V ad  ans e r  n i  bör  f ö rbä t t ra s  i  C l eanS e aN e t  s e rv i c e ?  

P å  s a t e l l i t s i d a n  bö r  m an  f o r t s ä t t a  a t t  u t v e ck l a  a l go r i t me r  f ö r  "o i l  

d e t ec t i on " .  D e t t a  l i gge r  d å  f r äms t  på  s e r v i c e  l ev e r a n tö r e rn a  o c h  

i n t e  s å  m yc k e t  p å  CS N .  M e r  i n f o  i  o l i k a  v a lb a r a  l a ge r  på  b ro ws e r n  

v o r e  ön sk v är t ,  a l l t  i  av s ik t  a t t  ku nn a  fa t t a  b r a  o pe r a t i v a  be s lu t  o c h  

u n de r l ä t t a  b ev i sd e l e n  av  e t t  c as e .  De t  p å gå r  fö r  n ä rv a r a nd e  s tu d i e r  

i n fö r  CSN  2 nd  ge ne r a t i on  d ä r  m an  b l an d  a nn a t  kom m er  a t t  k un n a  

h i t t a  d r i f t  m od e l l e r ,  o lk a  t yp e r  a v  m e te o r o lo g i sk a  o c h  

o c e a no gr a f i sk a  l a ge r  a v  i n fo rm at io n .  

  


