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1 ABSTRACT 

The goal of the Testing #6: Oil spill coastal grounding response (CP Apulia) is to: 

• implement one stress-test to validate the potential of the GAIR to support the Civil Protection and 

Operational Centre to address wise response in case of oil spill grounding & coastal pollution.  

• analyse how one oil-spill simulation based on GAIR–supported tactics can conduct to oil-spill 

grounding response and evaluate oil-spill contingency plans at coasts.  

At this regard, the simulation of one incident with oil-spill grounding to test usability of GAIR was carried 

on by the Civil Protection of Apulia Region: Pollex exercise organized on 2-3 December 2020 by Capitaneria 

di Porto, maritime authorities with several actors concerned (including the Civil Protection of Apulia 

Region). Incident scenario has the following features: one Ro/Ro pax vessels heading to Dubrovnik takes fire 

3 miles off Bari. The adverse weather conditions determined a lack of vessel control, whilst the oil spill 

moves quickly towards North Bari. 

The present paper illustrates the numerous phases of the exercise and debriefing.  

The GAIR test-case was carried out in order to verify and use the data entered in the GAIR and the tools 

available for planning and managing the risk deriving from the spillage of hydrocarbons at sea. Indeed, the 

GAIR maps can support fast decisions and best response actions to put in place to protect the coast by 

revealing to decision makers the environmental vulnerability, anthropic vulnerability and – all together –the 

overall vulnerability of the seashores concerned by the oil spill grounding.  

The GAIR application provides some key-info and maps to support decisions and plan interventions in case 

of oil-Spill accident such as:  

1) territorial jurisdiction (territorial limits and activities that take place on the sea and along the coast)  

2) geomorphological / environmental characteristics and vulnerability of the areas due to the risk of 

contamination;  

3) type of intervention to be adopted and methods of accessing the areas (from land or from sea)  

4) useful response equipment, location and transfer times (ready-to-use database response equipment 

- if available)  

5) areas for sampling to: protect aquaculture, fishing and tourism areas.  

About the lesson learnt, the exercise shows clearly that the GAIR is an important tool (DSS) to support fast 

wise-decisions (what to protect first?) and interventions plans in case of oil-Spill accident. In terms of 

maritime space planning, (ICZM) the elaboration of COMADEX index into GAIR let realize what are the marine 

and coastal areas most exposed to contamination risks. The willingness to implement such tool at wider 

scale is – surely – a matter of policy choices.  

About possible exploitation, the GAIR shall be brought to an upper level, transforming the basic standard 

version is a Early Warning System.  

The system upgrade depends on the availability of some add-in functionalities such as:  

• Oil spill diffusion forecast model in operation (with low resolution)  

• Database and location of oil-spill response facility (to activate mutual support)  

• Real time «automatic» alarm system• Networks of Civil Protection and maritime authorities involved 

and enabled to use the APP. 
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2 FOREWORD 

Puglia Region, Project partner of the project PORTODIMARE - Geoportal of Tools & Data For Sustainable 

Management of Coastal and Marine Environment, organized an exercise in which it was possible to verify 

the usefulness of the datasets and tools integrated in the GAIR, in order to test the data entered in the 

Geoportal, and its functionality in view of the management of the Oil Spill risk. 

Attention to the Oil Spill risk at sea by the Puglia Region is due to the fact that the Apulian territory has a 

length of coasts of 867 km and is surrounded to the east by the Adriatic Sea and to the southwest by the 

Ionian Sea.  

Both seas have seen in recent years a significantly increase in the number of ships that pass from north to 

south and from east to the west of the Adriatic, and in particular and those that, after turning around Capo 

Leuca, come back to Taranto or go to Sicily and towards the Mediterranean. 

Along with the increase in the maritime traffic, there has been the increase in the risks derived from the 

materials transported, such as crude oils, oily substances, hydrocarbons, toxic substances, that are 

dangerous in general for the environment and health, but also from the mere point of view of the amount 

of fuel coming from the ships themselves, of the handling and finally of cruise ships.  

The increase in the use of the navigation routes inevitably brings an increase in the intrinsic risk of transport 

at sea and, consequently, an increase in the exposure and vulnerability of coasts and seabed, as well as of 

the whole marine ecosystem itself and of those production activities closely linked to life and sea health. 

From the regulatory and operational point of view, the skills and activities at sea that focus on the defense 

of the marine environment remain well identified and entrusted to the body of the Harbor Capitaries, with 

functional dependence on the Italian Ministry of the Environment and the Protection of the Sea (MATTM) 

whereas, depending on the type of event, the MATTM operates in close coordination with the Presidency of 

the Council of Ministers - Department of Civil Protection. 

However, in case of oil spill the impact that generates the major damage and greater complication from 

the point of view of the reclamation is the impact of the so-called "black wave" on the coast. The reason, 

as can be easily imagined, is due both to the economic value of the activities that insist on the coast for the 

presence of tourist, fish and the same city plants but also for the vulnerability of ecosystems and protected 

marine areas. 

In this context, the capacity for defense and reaction of the institutions that have competence to intervene, 

firstly provinces and municipalities, is not always adequate, because the methodologies necessary for the 

management of the specific risk are applied less often and the related equipment is harder to find available 

in respect to other types of risks. 

The Civil Protection is in charge of the response at coast in case of oil spill grounding, which is normally 

caused by a shipwreck. Considering the size of Apulian coasts (834km) , it is crucial to get equipped with a 

tool that can support the Civil Protection and Operational Centre to address wise response in case of oil 

spill grounding and coastal pollution. As known, this is a significant aspect of the maritime planning by IMO, 

so the Testing #6 has this purpose: to use of the maps generated by the GAIR portal to identify the coastal 

areas exposed to a potential oil-spill and convey the intervention measures in that specific stretch of coast 

before the oil spill grounding, in such a way as to anticipate the mobilization of intervention teams , 

minimize intervention times and reduce the consequences. 
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3 THE SIMULATION 

3.1 Description  

The proposed test falls within the context of a specific "Pollex" type exercise that the maritime directions 

with the Harbor Authorities and the other interested entities, including the civil protection of the Puglia 

Region, organize annually on the territorial waters of competence and that for this 'Year will take place on 

2-3 December 2020 in the sea mirror off the city of Bari. 

This complex type of exercise contemplates two scenarios: one of the SAR. (Search and Rescue) and the 

other specific on the Oil Spill. 

Due to the particular situation caused by the COVID-19 pandemic, it was essential to limit the operational 

activities to be conducted in the presence, and to carry out the exercise in "Table Top" mode or for command 

posts, by simulating the operational activities through the exchange of information and communications 

based on a workplan in which, for obvious reasons, any unexpected events cannot be evaluated. However, 

it will be possible to effectively test and check the communication channels (telephone numbers, mail, 

radio channels) and take note of any critical issues that, in any case, during the management phases of an 

emergency often present themselves. 

The institutions involved in the exercise are  

- Bari Prefecture 

- Apulia Regione - Civil Protection Section 

- Compamare Bari - U.C.G. 

- Carabinieri Command - Bari 

- 6° helicopter Carabinieri core - Bari 

- Police Headquarters – Bari 

- Police nautical team - Bari 

- 9° Police helicopter core 

- Headquarters Police Finance – Bari 

- Aeronaval operating department of Police Finance - Bari 

- Fire Brigades Bari municipality 

- Enav 

- Enac 

- Harbour Master Sud Adriatic Sea 

- Sanitary Rescue 118 Service Bari 

- Pilot, Harbour Moorers 

- Neapolitan Stays. 
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3.2 Objectives 

Among the specific objectives of the AirSubsarex and Pollex exercise there is to test the specific operating 

plan and in particular the national SAR plan, the national prompt intervention plan for defense from oil 

spill pollution, the local pollution contingency plan, in which the Maritime direction through the 6th 

Maritime Rescue Sub Center (MRSC) of Bari has the task of intervening and coordinating both maritime and 

anti-pollution operations at sea area of competence. 

Alongside the verification of the specific sector planning, the activity will test the operational readiness 

and intervention capacity both in the SAR operations and in the anti-pollution operations, for which the 

training of the personnel constitutes a fundamental aspect in relation to the meteorological context to 

which the incident occurs. 

In particular, the exercise will test: 

- the alert systems; 

- the organization of the bodies that work at sea; 

- the operational promptness of the structures belonging to the aeronaval operational forces; 

Furthermore, the test will allow to: 

- verify the effectiveness of the communication systems and the correct predisposition of the entire 

messaging provided for by the operating plans in force; 

- carry out a test of the preparation times and use of anti-pollution resources; 

- perform the testing of the datasets and of the oil spill module available on the PORTODIMARE 

Geoportal in reference to the area affected by the simulation. 

 

3.3 Geographical context 

The Puglia Region extends over an area of 19,358 sq km with 834 km of coast (see Figure 1). From the 

administrative point of view, it is divided into 6 Provinces (Bari, Barletta-Andria-Trani, Brindisi, Foggia, 

Lecce and Taranto and 258 municipalities of which 43 directly overlook the Adriatic Sea, 1 Municipality 

(Castrignano del Capo in which the Famous hamlet of S. Maria di Leuca) is riding between the Adriatic Sea 

and the Ionian Sea and 21 municipalities overlook the Ionian Sea. 
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Figure 1 - Geographical context of the testing activity. 

Along the Adriatic perimeter, from a geological point of view, different types of coastline alternate, from 

the sandy/muddy-lying to the rocky one, with differently cracked calcareous limestones and, with cliffs 

that can reach up to ten meters. 

Under the environmental risk point of view, instead, the coast goes from the port areas to the industrial 

one,s with the presence near the sea of C.D. plants which are at risk of a major accident (refineries, 

energy production, etc.) that use as a raw material and / or derivatives, crude oil and substances derived 

from it and other toxic-harmful chemicals of various kinds. 

There are also important commercial and tourist nodes such as Rhodes Garganico, Manfredonia, Barletta, 

Trani, Bisceglie, Molfetta, Bari, Monopoli, Polignano, Brindisi and Otranto. 

In particular it is an easily verifiable the objective data that the maximum density of routes travelled by 

the ships crossing the Adriatic falls precisely in the sea area between Bari and Brindisi that also constitute 

the main ports on the Adriatic in addition to the port of Taranto on Ionian. 
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As can be seen from the photo below (Figures 2, 3), in recent years the traffic in the Mediterranean has 

greatly increased in quantities and quality of materials (even dangerous) transported. 

 

Figure 2 – Maritime traffic density along the Adriatic routes in the last 10 years. 

 

Figure 3 - Monthly passages of vessels (CNR elaboration 2018) 
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The following significative events of oil spill occurred along Apulia coast: 

1) Eden - 16 December 1988 - Japanese ship stranded on the coasts of Lesina (FG) still partly 

buriedinto sand with probable presence of residual hydrocarbons; 

2) Hanife-Ana - 7 February 2006 stranded on the coast near Ostuni (BR) 

3) Norman Atlantic - 28 December 2014 burned at about 26 miles from Otranto (LE) 

4) EFE MURAT - 22 Febbraio 2019 Turkish ship stranded on the coasts of Bari (BA) with 80 tons of 

crude oil on board. 

3.4 The simulation scenario 

On December 2nd, in the morning, the Ro/Ro Pax ship "Dubrovnik" sailed from the Harbor of the same name 

in Croatia is directed towards Bari. 

At a distance of 3 miles from the obstructions of the port of Bari, the ship contacts on channel 16 VHF the 

Control Room of the local port assembly, and reports a fire stated in the machinery room after which two 

passengers, presumably afraid, have dived into the sea, and that the current is currently dragging them far 

away from the ferry. 

The naval unit in question, due to the burning  fire, reports to be unable to provide aid to the shipwrecked 

persons and, moreover, the ship's commander reports the Oil spill at sea as a result of the fire. 

The MRSC (Maritime Rescue Sub Center) of Bari starts at a first operational response with the sending of the 

Motovedetta SAR CP, together with the preparation of an area of research. 

I.M.r.C.C. is informed, at the same time as the central and local authorities concerned, and the request of 

the  availability of naval and aircraft of the other police / institutions / associations present locally will be 

possibly notified. 

The search area is prepared by assigning sub-areas to the various naval means and participating aircrafts. 

The staff in the Coast Guard Control Room starts the procedures foreseen for the fight against marine 

pollution, in application of the Local Contingency Plan intervention against marine pollution from 

hydrocarbons and other harmful substances, provided by the the Coast Guard of Bari. This is done by placing 

in immediacy the release of a patrol ship and alerting the Prefecture of Bari for the part of the ground 

competence, for contacts with the Ministry of the Environment requesting the use of castalia cleaning means 

located in Molfetta. 

The Coast Guard Patrol intercepts the shipwrecked alive at 1000 yards in N / E of the M / V RO / RO and 

provides for their recovery and transport to the Darsena San Cataldo of the port of Bar,i where there is an 

ambulance of Rescue 118 Service previously alerted. 

Once terminated the SAR operations, there is the order that the Coast Guard Patrol remains on the area 

subject to pollution, in assistance to the Castalia means intervened for the reclamation operations. 

Despite the operations, a part of the spilled hydrocarbon is transported by the current towards the coast. 

The exercise will end with the simulation of the total recovery of the pollutant product, the hospitalization 

of the shipwrecks at the Policlinico hospital of Bari, reached with ambulance from the Port of Bari, as well 

as with the arrival of the Dubrovnik ship in the port. 
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3.5 Operational phase and related limitations 

The exercise will take place in one of the mornings identified in the temporal arc between 2 and 3 December 

2020 (in the case of adverse weather conditions it will be postponed to 7 - 8 December) starting at 09.00. 

The operating room of the 6th MRSC will hold the authority to suspend, interrupt and / or cancel the exercise 

to the occurrence of significant events or real SAR operations as well as unfavorable weather conditions. 

For the naval activity, the limit of operability is given by the sea level greater than or equal to 3 of the 

Douglas scale, also considering the limitations of use envisaged for the single naval unit from the respective 

command / body belonging. 

All messages will have to report the word "EXERCISE" in question and will have to finish with the wording: 

"EXERCISE - EXERCISE - EXERCISE”. 

The geographical scope of the simulation is showed in Figure 4.  

 

Figure 4 - Geographical scope of the simulation 
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Figures 5, 6, 7 show the maps produced within the GAIR and the simulation of oil spill. 

 

Figure 5 - Environmental vulnerability (the scale is on 3 value green low vulnerability, yellow media 

vulnerability, red high vulnerability) 

 

Figure 6 - Anthropic vulnerabilities based on activities that insist on the coast (the scale is on 3 values: 

green low vulnerability, yellow media vulnerability, red high vulnerability) 
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Figure 7 - Total vulnerability (the scale is on 5 values: yellow and orange correspond to levels 3 and 4 

respectively, where 5 maximum vulnerability) 

3.6 Vunerability maps 

The vulnerability maps included in the GAIR derive from a study initiated within the European projects 

HAZADR and SHAPE.  

These maps identify different levels of vulnerability along the coasts depending on the type of 

environmental, biological, geomorphological, anthropic, archaeological, etc. characteristics. in reference 

to a possible spill of hydrocarbons into the sea in case the black tide impact on the coast. 

The maps are static type, that is, they are an objective information datum that derives from a specific study 

carried out by the CNR IRSA. 

For this study, a considerable number of environmental and territorial data was collected to which a three-

dimensional matrix evaluation algorithm was then applied in order to a value represented by a coloring 

scale such as to identify the value of vulnerability. 

The cartographic data with the related attribute tables have been included in the GAIR and made available 

for the benefit of both planning activities and any real risk situations in which it is extremely important to 

know the territory on which action must be taken in order to protect it. 

The information layers on vulnerability make it possible to implement the appropriate intervention 

strategies in terms of space-time intervention priorities in order to avoid or minimize the catastrophic 

effects of a possible spillage of hydrocarbons on the coast. 

The ability to intervention on the most vulnerable coasts derives from the possibility of having the data 

available along the coasts and of being able to also evaluate the type of intervention to be prepared if it is 

for example a sandy or rocky coast, with tourist-accommodation activities or included in protected areas.  
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The type of intervention and the equipment to be used changes considerably but it is essential to know the 

characteristics and vulnerability of the coast on which to intervene also to prepare works to prevent the 

arrival of the black tide. 

The data on the coast vulnerability in the event of an oil-spill is a data of fundamental importance to support 

decisions regarding the actions to be taken to defend the coast by all those subjects who have the 

competence to intervene on the coast (Municipalities, Park, ARPA, Civil Protection, etc.) 
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3.7 Workplan 

The following table displays the events foreseen in the simulation progressively numbered. It will be the 

task of the 6th MRSC operating room to assign the timing. 

EVENT ACTIVITY 

1 Start of the exercise 

At 09:00 the Ro/Ro Dubrovnik ship during the Dubrovnik-Bari route, 8 nm from the port of Bari, will report 

a fire on board, two shipwrecks and a spill of hydrocarbons. 

2 The 6th MRSC takes over the coordination of SAR Search and Rescue operations in 1st operational situation. 

3 The 6th MRSC arranges the immediate exit of the patrol boat; immediately after it defines the research 

area taking into account the kinematic data in possession. 

4 The 6th MRSC alerts the Fire Brigade Operations Room for the possible use of aircraft in the eventuality with 

sar-request messages and informs the Regional Civil Protection Operations Room. 

5 The SAR OPORD is issued for naval vehicles and any participating aircraft; 

6 All the naval air units reach the assigned sub-areas and begin patrolling following the instructions given; 

7 The OSC is appointed from among the naval units and aircraft engaged; 

8 The 6th MRSC initiates the procedures of the local anti-pollution plan and informs the Regional Civil 

Protection Operations Room about a possible involvement of the coasts between Giovinazzo and Bari on the 

basis of the currents in place in the area affected by the accident. In this phase the GAIR is activated to 

simulate the oil spill grounding.  

9 The shipwrecked are found by the patrol boat and simultaneously transported to the port of Bari. In the 

meantime, the ship in question has extinguished the fire and after being made safe it is authorized to resume 

navigation for the return to the port of Bari. Therefore, the return of the patrol boat is arranged; 

10 The 6th MRSC orders the dispatch of another patrol boat to assist the Castalia vehicle that intervened in a 

hurry to clean up the sea area affected by the pollution. 

The same informs the 6th MRSC about the direction of the displacement of a part of the oily stain that it 

was not possible to contain and that is approaching the coasts of the City of Bari presumably in the locality 

of San Girolamo 

11 The Regional Operating Room of Civil Protection alerts the Municipality concerned and activates the 

Voluntary Civil Protection Associations and assesses the vulnerability of the coast by using the maps of the 

PORTODIMARE Geoportal and, consequently, by arranging the preparation of defense systems with about 1 

km of inflatable barriers and oil-absorbing booms in the immediate vicinity of the coast where it is not 

possible to use motorboats; 

12 At the end of the reclamation operations at sea, the 6th MRSC orders the return of the patrol boat; 

13 The inflatable barriers are able to contain the residual spill that is absorbed through the use of a skimmer 

and transferred to special tankers by land; 

14 At the end of the coastal strip reclamation operations, the Regional Civil Protection Operations Room 

arranges for the return of the teams and equipment 
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4 CONCLUSIONS 

The joint exercises with the bodies that have management and planning competences on the sea and on the 

coast aim at strengthening the defense response in case of Oil spill. The civil protection of the Puglia Region, 

in collaboration with the Coast Guard and other Institutions, carries out such joint exercises to test 

equipment, means and procedures for intervention in the event of Oil Spill. 

In this framework, the aim of the testing activity was: 

- to implement one stress-test to validate the potential of the GAIR in supporting the Civil Protection 

and Operational Centre to address wise response in case of oil spill grounding & coastal pollution;  

- to analyze how one oil-spill simulation based on GAIR–supported tactics can bring to the outline of 

oil-spill grounding response and to evaluate oil-spill contingency plans at coast. 

The main outcome of the testing activity conducted within PORTODIMARE are the vulnerability maps for 

the possible oil spill events in the Adriatic, integrated in the GAIR as the oil spill module. Such maps are 

fundamental for the management of the emergencies by the Civil Protection, but are also important for the 

strategic planning and decision making of the regional public administration in the purpose of minimizing 

the possible impacts. The vastity of the Apulian coast makes it particularly vulnerable to the oil spill coastal 

grounding, and in the last decades the Region invested time and resources on the study of the risks, hazards 

and vulnerability, also in previous EU projects such as SHAPE and HAZADR. The organization of the exercise 

was aimed at demonstrating in practice the vulnerability of some areas to oil spill grounding and the 

importance of the use of a platform such as the GAIR to support: 

- prevention,  

- operative protocols and  

- choices (also concerning the technical supplies to be used)  

to be taken by the Civil Protection. 

In this view, the testing activity demonstrated how the PORTODIMARE GAIR is fundamental to managing an 

emergency derived from Oil Spill. The exercise shows clearly that: 

•  the GAIR is an important decision support system (DSS) that allows to take fast wise-decisions (what 

to protect first?) and interventions plans in case of oil-Spill accident.  

• in terms of maritime space planning, (ICZM) the elaboration of COMADEX index into the GAIR allows 

to highlight what marine and coastal areas are the most exposed to contamination risks 

• the lessons learnt from the exercise can be extremely useful as a planning intervention protocol 

that can be replicated/transferred to other coastal areas. 
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The testing activity conducted in PORTODIMARE also highlighted how some possible future upgrades of the 

GAIR functionalities now available through the oil spill module could be linked to (see Figure 8): 

1) the implementation of a model aimed at forecasting the propagation of oil spills at sea. This model 

could be used both for the strategic planning of coastal prevention and management actions, and 

during a possible emergency in order to predict in advance the point of any beaching of the oil-spill; 

2) the implementation of an updated database dedicated to the location of equipment in the territory 

that can easily and in a short time be transferred by land vehicles along the coasts affected by the 

oil-spill; 

3) the creation and integration to the GAIR of a real-time alert system (Early Warning System) for ships 

that have potential risks in the event of an accident in which, depending on the structural 

characteristics of the ship, the type of cargo transported, the safety level, the year of construction 

and of other parameters such as weather and sea conditions, it is possible to attribute a risk index.  

 

Figure 8 -possible further evolution of the oil spill module on the GAIR. 

From the technical point of view, the possibility to perform such upgrade depends on the availability of 

some add‐in apps: 

- Oil spill diffusion forecast model in operation (with low resolution); 

- Database and location of oil‐spill response facility (to activate mutual support) 

- Real time «automatic» alarm system 

- Networks of Civil Protection and maritime authorities involved and enabled to use the APP. 

On the other hand, the willingness to further implement such tool at wider scale is a matter of policy 

choices.  

The introduction of the EWS would make it possible to identify potential risk situations and, as in the case 

of weather forecasts, to monitor more carefully the ships that represent a potential risk and, in case of a 

real accident, to significantly reduce intervention times. 
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