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Abstract

O n  1 June 2 0 0 6 , a new M aritim e  Rescue C o o rd in a tio n  C entre  (MRCC) w ill be com m issioned by the 
S h ipp ing  Assistance D ivision o f the M in is try  o f the Flemish C o m m un ity , o ffe ring  a s ta te -o f-the -a rt and 
in tegra ted  p la tfo rm  fo r Vessel T raffic  M o n ito r in g , Inc iden t M an a g e m e n t and Search &  Rescue 
func tiona litie s  to  ensure safety and  to  coo rd ina te  rescue actions a t sea. This pa pe r gives a prev iew  o f the 
advanced T raffic  M o n ito r in g  func tiona litie s  as they w ill be a va ila b le  in the M R C C .

Introduction

The challenge to  m on ito r and guarantee the safety and efficiency o f sh ipping at sea, requires a 
continuous e ffort from  m aritim e authorities and coastguard organisations. D ram atic accidents 
like on 13 Decem ber 2 0 0 5  the capsizing o f the fishing boa t Z .1 22  N oordster in British waters, 
always rem em ber us tha t effic ient dep loym ent and qu ick coord ina tion  o f rescue actions at sea 
are o f vital im portance. The recent incident with the Panamese conta ine r vessel MSC Eleni and 
the RoRo vessel Kaduna in fron t o f the Flemish coast on 23  M ay 2 0 0 5 , aga in  draws the 
a ttention o f governm ental m aritim e adm in istrations and authorities to  the ir responsibilities. 
These responsibilities to  constantly guarantee and m on ito r the safety at sea, require a 
continuous im proving and investing in the best ava ilab le  technologies.

Existing radar and tra ffic  in form ation  systems, procedures and w orking methods as ava ilab le  in 
VTS o r M RCC coastal m on itoring  centres are being challenged with new technologies like the 
in troduction  o f AIS, the in form ation  exchange with the European m aritim e in form ation  network 
SafeSeaNet, and the adoption  o f new ICT technologies and software tools. Furtherm ore, 
existing infrastructure has to  be constantly renewed and new technology should always call fo r 
new opportunities. From the legal aspect as well, new regula tions, recom m endations and 
directives from  both an in ternational level (IALA & IM O ) and a European level (EC) o ffe r new 
perspectives and have im plica tions on the VTS and M RCC opera ting  procedures and systems.

M oreover, the am ount and com plexity o f new activities a m aritim e adm in istration  is being 
challenged w ith in the coastal zones, is constantly increasing. These new activities include safety 
m on ito ring , risk assessment, coastal zone m anagem ent, trans-na tiona l in form ation  exchange, 
etc. As well, special a ttention must be given to  the m on itoring  o f ships and navigation in the 
vicinity o f w indfarm  areas in construction o r in explo ita tion. Safety issues related to  sh ipping 
routes a longside  these constructions are a m a jo r issue fo r m aritim e authorities: the VTS and 
M RCC traffic  m on itoring  systems w ill play an essential role to  perform  this task.

This paper gives a practical dem onstration on how the challenges m entioned above are being 
tackled w ithin the organ isation  o f a M RCC (M aritim e Rescue C oo rd ina tion  Centre). A  renewed 
M RCC will be com m issioned in O ostende (Belgium) in June 2 0 0 6 . This sta te -o f-the-art M RCC 
will be linked to  and w ill be exchanging in form ation  w ith m aritim e authorities (port and VTS 
authorities, the EC /EM SA,...) o r with o ther partners in the Belgian Coastguard O rgan isa tion .
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Fig. 1. M R C C  O ostende .

MRCC Oostende system overview

The m a jo r task o f a M RCC is to  coord inate  M aritim e  Search and Rescue O perations w ithin the 
Belgian SAR zone (geograhica lly  identical to  the EEZ zone). This task involves search and rescue 
o f hum an life at the sea and the tasks related to  com bating  sea po llu tion , and results from  
International Conventions such as the International C onvention on M aritim e  Search and Rescue 
established in H am burg on April 2 7 , 1 9 7 9  (The SAR C onvention) such as:

■ constant readiness to  im m ediate search and rescue action ;
■ prepara tion  o f search action plans;
■ co -o rd ina tion  o f the SAR operations;
■ coopera tion  with fo re ign  SAR services;
■ coopera tion  during the SAR service with o ther organ isations such as all o ther partners w ithin 

the Belgian Coastguard o rgan isation.

Therefore a M RCC system comprises three m ain app lica tions which are relying on the exchange 
o f data and in form ation  as shown in Fig. 2.
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Incident Management System (IMS)

The IMS system supports and enhances all ope ra tiona l activities in an Emergency C ontro l Room 
like a M aritim e  Rescue C oo rd ina tion  C enter (MRCC). It helps to  m anage the core tasks o f 
com m unications, resource dep loym ent and incident m anagem ent such as:
■ call logging  and history;
■ incident record ing;
■ resource dep loym ent and m on itoring ;
■ incident m anagem ent;
■ in form ation  and message handling.

The in tegration w ill be achieved th rough the use o f some o f the latest developm ents in IT 
includ ing Voice over IP, CTI (Com puter Telephony Integration) and spatia l databases.

The IMS uses a G raph ica l User Interface (GUI) and includes a scrolling w indow , a hot key, a 
rad io  log , message ca ta logue addressee list, incident log presentation and m apping. M any of 
the message input forms (including the incident logg ing  fo rm , broadcasts, standard incident 
messages) are user-designed and hence can be laid ou t as required. These forms are 
crea ted /updated  using tools provided in the IMS system. This facility  w ill a llow  a M RCC to  
co llect and present in form ation  in exactly the fo rm a t as required.

'A ction  Plans' can be com piled  th rough the system. These action plans can then be called up to 
provide gu idance and an aud it tra il th roughou t the running o f an incident. The action plans as 
prepared fo r the M RCC, w ill be covering all SAR actions and M RCC com m un ica tion  flows with 
o ther partners o f the Belgian Coastguard o rgan isa tion , as described in com m on procedures fo r 
coopera tion  between all d ifferent Belgian Coastguard partners and services.

Search and Rescue System (SAR)

The Search and Rescue In form ation System is a software too l concerned with the accurate 
determ ination o f search areas fo r lost people, vessels and objects at sea toge ther with 
a lloca tion  o f SAR resources to  systematically searching those areas. It is com p lian t w ith the UK 
Coastguard C G 3  m ethodo logy used by many organ isations th roughou t the w orld , including 
N ATO .

The SAR p lann ing too l app lica tion  is summ arised in the fo llow ing  features list:
■ SAR M odel C on figu ra tion
■ SAR Visualisation

- M odel O u tp u t and Reporting
- SAR Target P robability o f Detection (POD)
- 'd rag  and d ro p ' a lloca tion  o f SAR resources to  search areas
- Pre-configured databases o f SAR targets and SAR resources
- G raph ica l m an ipu la tion  o f search areas
- Autom atic  re -ca lcu la tion  o f SAR in form ation

■ Integrated GIS
■ C urrent Flow Data Visualisation

MRCC -  Integration of applications

The integra tion o f the various M RCC app lica tions is being m anaged by an integrated 
VTS/ECDIS app lica tion . The Traffic M on ito ring  d isp lay is interfacing to  the SAR app lica tion  to



integrate search areas, patterns and ta rget objects fo r the support o f SAR operations, calam ities 
and the fo llow -up  o f daily tasks. The necessary SAR in form ation  is transferred and visualized by 
the VTS/ECDIS app lica tion . The in tegra tion is m ainly done by exchanging app lica tion  specific 
in form ation  such as search areas o r incident states. The core in tegration is done by the 
VTS/ECDIS app lica tion  which is a lso responsible to  serve the web-based access with the 
integrated in form ation . M ap  data (S57) is used in a ll three app lica tions.

Advanced radar detection tools

The radar in fo rm a tion , which is ava ilab le  in the M RCC, could be used fo r o ther app lica tions 
useful fo r o ther coastguard o r m aritim e partners. An exam ple is the possibility to  detect o il spills 
on the w ater-level, currents and wave directions o f the sea level, o r even the topography o f the 
sea bottom . Based on the systems and radar in form ation  ava ilab le  in the new M RCC, tests w ill 
be carried ou t at the end o f 2 0 0 6  to  investigate the techno log ica l possibilities to  provide 
add itiona l in form ation  tha t could be o f value to  o ther m aritim e partners o r coastguard partners. 
Early detection and recovery o f the o il spill is one possible future exam ple o f this advanced 
radar software technology. Detection and com bating  sea po llu tion  is very im portan t as public 
awareness is high a fter several accidents with o il vessels in the near past. Therefore, effic ient oil 
spill detection during day and night cond itions, based on existing VTS and M RCC systems could 
be an asset fo r the coastguard o rgan isation  in the fu ture , as an add itiona l source of 
in fo rm a tion , com plem entary to  the a lready ava ilab le  technologies o r procedures fo r o il slick 
detection. C om bined with in form ation  abou t current predictions this would  greatly help to 
coord ina te  respective actions.

These radar software technologies increase efficiency and safety at sea and on board. Illegal oil 
spills can be detected th rough existing VTS radar infrastructures. The cond itions o f an incident, 
like currents, sea bottom  topography, water level, etc. can be reconstructed because raw radar 
data can be stored and m ade ava ilab le . In man over board situations, a search and rescue 
opera tion  can be m ore effic ient because current vectors can be measured, provid ing an 
accurate prediction o f w ater m ovem ent in tim e, a llow ing  accurate determ ination  o f the position 
o f the person.

Integration o f this radar software processing tools in an existing M RCC system, could be of 
added-va lue  to  provide m ore in form ation  to  o ther coastguard partners.

Windfarm risk assessment and decision-making tools

The real-tim e tra ffic  im age o f the N orth  Sea as ava ilab le  in the M RCC, toge ther w ith chart 
in form ation  o f activities in specific zones o f the Belgian EEZ zone, offers opportunities to  add 
extra software tools fo r m anagem ent-level decis ion-m aking  tools in case o f incident 
m anagem ent, action plan assessment o r incident investigation.

Specifically fo r the risk assessment, p lanning and coord ina tion  o f vessel m anoeuvering o r 
rescue actions in the vicinity o f a w indfarm  area, a software too l Rembrandt is foreseen in the 
new MRCC.

'R em brandt' is a real- and fast-tim e sh ip -hand ling  and m anoeuvring sim ulator. It is principa lly 
designed fo r the fo llow ing  app lica tions:
■ m anoeuvre rehearsal;
■ ship perform ance and opera tiona l assessments;
■ assessment o f port arrangem ents (berths, channels, etc.);



■ assessment o f tug requirements;
■ sh ip -hand ling  tra in ing ;
■ incident investigations.

This too l w ill be used in the risk assessment o f ship m anoeuvering and rescue operations w ithin 
o r in the vicin ity o f w indfarm  areas in the Belgian North Sea, and will be integrated as extra 
functiona lity  onto  the M RCC software p latform .

Maritime communication platform

A part from  the advanced Traffic M on ito ring  functiona lities, the M RCC w ill be equ ipped w ith a 
sta te -o f-the-art M aritim e  C om m un ica tion  p la tform  from  Frequentis. This fau lt to le ran t and fu lly 
d ig ita l p la tform  will be integrated w ith external in form ation  sources such as DSC (D igital 
Selective Calling) calls and Navtex messages in o rder to  guarantee m axim um  safety at sea. This 
com m un ica tion  p la tform  offers an easy-to-use and integrated touch-screen user app lica tion  to 
the M RCC opera to r, a llow ing  qu ick com m un ica tion  in case o f incidents o r rescue actions.

Conclusions

MRCC Oostende technologies

The renewal o f the M RCC O ostende was awarded a fter a European tender procedure to  a 
m ulti-d isc ip linary consortium  form ed by the com panies Barco, Fabricom  GTI and Tein Telecom . 
The new M RCC w ill be com m issioned on 1 June 2 0 0 6  by the Shipping Assistance Division o f 
the M inistry o f the Flemish C om m unity and will replace the current m on itoring  system to  
becom e an integrated, sta te -o f-the-art rescue and co -o rd ina tion  centre.

The M RCC O ostende tra ffic  m on itoring  technologies and systems integrate an advanced 
version o f VTS systems (OPScenter VTS from  Barco, Belgium) with an Incident M anagem ent 
System (VISION from  Fortek Ltd., UK) and a Search &  Rescue m odule  (SARIS from  BMT 
Renewables Ltd., UK).

W ith  the new system, operators will be able to  d isplay tra ffic  data from  d ifferent external sensor 
sites. The M RCC system so lu tion includes the integra tion o f data from  an existing AIS network, 
in form ation  from  existing hydro logica l and m eteoro log ica l measuring systems and databases, 
voice com m un ica tion  facilities, com bined radar v ideo, track and vo ice record ing and replay 
functiona lities, in form ation  exchange on regional level w ith Port and VTS authorities (Central 
Broker System), in form ation  exchange on European level using the SafeSeaNet (SSN) network, 
and allows browser-based access to  an integrated tra ffic  im age and SAR incident logg ing  fo r 
coastguard partners.

If there is an incident, the M RCC can rely on a lean, re liab le and s ta te -o f-the-art so lu tion , which 
fu lly supports all port contro l and m aritim e rescue activities and fulfils the role o f a N ationa l 
C om petent Authority (NCA) w ithin the European context o f SafeSeaNet. In this way, the M RCC 
O ostende w ill be ab le  to  com ply with all ob liga tions as set ou t in the EU M on ito ring  Directive 
(2 0 0 2 /5 9 ) and as fo llow ed up by the European M aritim e  Safety Agency (EMSA).

A long with its role as rescue coord ina tion  center, the new M RCC w ill a lso provide a separate 
incident m anagem ent crisis meeting room  and press in form ation  center. For this purpose, a 
large-scale h igh-reso lu tion v ideow all is foreseen in the crisis meeting room , provid ing 2 4 /7  
ope ra tiona l capab ility  w ith m ultip le  inputs and adjustab le  screen layout functiona lities.



V ideoconferencing functiona lities as well are foreseen in this crisis meeting room  to  a llo w  all 
members o f a M RCC crisis meeting in O ostende to  com m unicate  with o ther essential partners 
in the Belgian C oastguard O rgan isa tion , from  which the Navy base in Zeebrugge and the 
national Rescue C oo rd ina tion  Centre in Brussels are tw o m a jo r key partners a longside  the
MRCC.

Future vision

Advanced Traffic M on ito ring  solutions today are no longer stand-a lone systems reserved fo r 
m a jo r ports, waterways and m aritim e authorities, but are becom ing increasingly s ign ifican t fo r 
m aritim e rescue coord ina tion  and incident m anagem ent. Integrated tra ffic  m anagem ent systems 
and solutions w ill m ore and m ore have to  o ffe r a h igh-perform ance and highly reliable 
m aritim e service to  o ther m aritim e partners o r customers based on the gathered and 
conso lidated in form ation . This is especially the case fo r an M RCC in the coord ina ting  service it 
has to  o ffe r to  quickly and adequate ly inform  o ther C oastguard partners in case o f an incident 
o r rescue action , enabling them  to  perform  the ir tasks and responsibilities as efficiently as 
possible.

Traffic M anagem ent solutions should focus on integrating tra ffic  m anagem ent with rescue 
coord ina tion  services and external in form ation  sources and databases supporting a com m on- 
opera tiona l-p ic tu re  visualization fo r ports, waterways, coastal and m aritim e safety and security. 
The nature o f m aritim e crisis m anagem ent means tha t d ifferent authorities o r organ isations, like 
all coastguard partners, search and rescue o r safety-related authorities, emergency response 
services, security-related o r anti-terroris t authorities, port authorities,... are dispersed in virtual 
organisations. A ll partners and authorities w ork toge ther (e.g. in the Belgian C oastguard 
organisation) to  look at situations, assess the risks, identify potentia lly  critica l situations tha t may 
develop into crises, develop strategies fo r avo idance, m itigation  o r a id , plan fo r these and then 
im plem ent.

C ontinuous re-p lann ing and updating based on integrated in form ation  support is essential as 
the situation changes. For this purpose, a ll in form ation  data as captured and conso lidated in 
the M RCC, w ill be m ade ava ilab le  to  partners on an ope ra tiona l level, to  ensure a high degree 
o f g roup  awareness o f how the situation is m anaged in o rder to  support tim ely, accurate and 
effective decisions to  be taken by each partner th roughou t critica l situations.

Next generation of integrated solutions

In the future an integrated so lution should not just cover the in tegration at the presentation level 
but a lso at the database level. This w ill a llow  in tegra tion o f a large range o f data sources, rea l
tim e in form ation  and models. These sim u la tion  &  tra in ing  tools will support the persons behind 
the systems (not only persons on the operator-1 eve I, but also on the m anageria l o r decis ion 
m aking level) by helping to  com p lim en t the ir experience and know ledge in the best way.
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Fig. 3. In tegrated tra ffic  m on ito rin g  so lu tions and functiona lities .

A  true surveillance environm ent as such in a M aritim e  Rescue C oo rd ina tion  C enter (MRCC) is 
designed to  provide a rea l-tim e co llabora tive  w ork environm ent fo r m on ito ring , response 
d ispa tch ing /co -o rd ina tion , access/flow  con tro l, record ing and overall systems contro l fo r 2 4 /7  
operations.

The M RCC O ostende is o ffering a highly advanced and integrated system p la tfo rm , supporting 
sta te-o f-the-art vessel tra ffic  m on ito ring , incident m anagem ent and search and rescue 
functiona lities, and is ready to  cope with the challenges o f the future.


