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Available data

613. Three major datasets are available to extract data on oil and HNS spills at the Mediterranean
scale: MEDGIS-MAR, Lloyd List Intelligence Seasearcher (hereafter Lloyd), CleanSeaNet Service.

614. The Mediterranean Integrated Geographical Information System on Marine Pollution Risk
Assessment and Response (MEDGIS-MAR) is a database managed by REMPEC containing national data
about response equipment, accidents, oil and gas installations, and oil handling facilities. Data on


https://www.rempec.org/en/knowledge-centre/decision-support-tools/medgis-mar-test
https://www.lloydslistintelligence.com/
https://portal.emsa.europa.eu/web/csn
https://www.rempec.org/en/knowledge-centre/decision-support-tools/medgis-mar-test
https://www.lloydslistintelligence.com/
https://portal.emsa.europa.eu/web/csn
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accidents are collected in MEDGIS-MAR since 1977. For this assessment, MEDGIS-MAR data were
filtered considering the events causing pollution (“Pollution” = YES) and located into the sea or within a
1 km inland buffer (to include events in any case occurring close to the sea, as for example in port areas).

615. The Lloyd List Intelligence Seasearcher, privately managed, gathers several data on shipping,
including ship incidents, recorded since the 70s. The exportable tables do not include information about
the spilled substances and volumes. Several incidents registered in the Lloyd database are also included in
MEDGIS-MAR. For this assessment, Lloyd data were filtered considering the events causing pollution
(“Pollution indicator = YES”) and located in the Mediterranean Sea (thus, excluding those in the Black
Sea).

616. CleanSeaNet is a European satellite-based service for oil spills and vessel detections managed
by the European Maritime Safety Agency (EMSA). The full access to CleanSeaNet database is granted to
Member States National Competent Authorities, while the open access website provides access to the so-
called yearly “Detection and Feedback data”, for the period 2015-2021. These pdf documents have been
used for this assessment and include the parameters of interest for the assessment. The available dataset
does not include information enabling to distinguish the spilled substance. For the assessment Class A
events (high confidence of detection) were considered.

617. The above databases are based on the two different approaches: MEDGIS-MAR and Lloyd are
populated with incident reports provided by ships or countries. CleanSeaNet includes satellite
observations of possible spills. The number of events reported in each database is therefore very different:
MEDGIS-MAR and Lloyd register tens of events per year in the Mediterranean while CleanSeaNet
registers hundreds of events per year in the sea basin. CleanSeaNet detections can be caused by mineral
oil and other pollutants, but may also indicate naturally occurring features (e.g. algae blooms, areas of
upwelling, etc.). CleanSeaNet includes observations spills of different sizes, including also very small
ones, not only related to incidents but also to accidental or illicit discharges. In addition to that, it should
be observed that spills recorded by CleanSeaNet can derive from offshore (O&G prospections and
extractions) or coastal activities, not linked to maritime transport. The datasets extracted from the three
databases provide different and complementary information and were therefore assessed separately.

618. With reference to MEDGIS-MAR and Lloyd, the two databases show some overlaps (this
means that some incidents are present in both databases). For recent data, integration between the two
datasets has been carried out by REMPEC. Despite this, several differences between the two databases
still remain and need to be considered by the Contracting Parties and others. A full integration of the two
datasets remains outside the scope of this assessment.

619. CleanSeaNet data are considered in the study in order to accomplish for operational pollution
events. Such events refer to voluntary or accidental release of oil or other substances. They can result
from human decision, error or technical failure. In the Mediterranean any discharge into the sea of oil or
oily mixture from the cargo area of an oil tanker is prohibited, according to Annex I of the International
Convention for the Prevention of Pollution from Ships (MARPOL). Notwithstanding this, operational
pollution and, particularly, illicit discharges, is recognized as a major problem in the region. With the
worldwide and regional decrease in the number of big spills caused by important ship accidents, the issue
of small but very numerous spills has become an important element to be considered when assessing the
state of this indicator in the Mediterranean (REMPEC, 2022).
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620. When considering CleanSeaNet dataset, uncertainty related with oil spill detection should be
considered. Percentage of correctly detected slicks is known to vary with sensor type, data processing and
slick recognition methods, as well as their temporal evolution. Such a percentage is reported to generally
rank above 80% (e.g. Carvalho et al., 2021; Shaban et al., 2021; Huang et al., 2022). A fixed correction
factor cannot be applied to the entire Mediterranean and to the whole temporal range considered, because
this percentage not only depend on above elements but may vary also in relation with several local
conditions. Thus, for the purpose of the present study, all reported CleanSeaNet Class A records
(observations) have been considered in the assessment. In addition, CleanSeaNet datasets might be biased
by increasing monitoring effort from 2015 to the present. Within present assessment of CI 19, it was
possible to obtain information on this aspect. Based on these considerations, it is recognised that the
adopted methodological approach can lead to an overestimation of the number of oil spills events detected
by CleanSeaNet and of their extension. To cope with this possible overestimation, CleanSeaNet data have
been used in relative terms (as detailed further below), to identify the areas with the highest spill
occurrence and to calculate differences between time periods. In addition to that, in the integrated
evaluation of the three datasets and formulation of the final assessment, CleanSeaNet data have been
considered with a lower weight than data reported by MEDGIS-MAR and Lloyd. This approach is
considered to be in line with the precautionary principle and with the need to account for small spills and
illicit discharges.

The integrated assessment of datasets related to CI 19

621. For the purpose of the present assessment of CI 19, the four main sub-regions and related sub-
divisions have been established namely: the Western Mediterranean Sea (including the Alboran Sea
characterized by the exchange of the Mediterranean waters with the Atlantic Ocean), the Adriatic Sea
(which is a double semi-enclosed area by itself and the Mediterranean Sea), the Central Mediterranean
(acting as the nexus for the eco-regions and located in the centre of the basin with a low anthropogenic
influence), and the Aegean and Levantine Sea in the Eastern Mediterranean part.

622. The application of the environmental assessment methodology for CI 19, is based on the
integration of evidences from all the three analyzed datasets.
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The assessment for CI 19 in the period 2018-2021 jointly considers: (1) the information on the frequency of
spill occurrence i.e., yearly average number of spills/10000 km? and yearly average extension of areas
interested by pollution/10000 km?, and (2) the information on the trend of such frequency i.e., increasing,
decreasing, stable with no spill, represented by the variation in % in comparison with the previous assessment
period (2013-2017). This element (variation of spill density) is based on a CHASE-like approach and
capitalizes some elements of the methodology adopted by HELCOM for the assessment of oil spill in the
Baltic Sea (HELCOM 2018). The spatial component of the analysis was detailed: the 2023 MED considers
the sub-regions and the relative sub-divisions identified in the Mediterranean Sea.

For each of three datasets, the assessment was based on the following steps:

1. Quantification of the average number of oil spills per year in the period 2018-2021 for the entire
Mediterranean Sea and its sub-divisions.
1. The average number of oil spills was standardised on the extension of each sub-division, thus

enabling to calculate the average number of spills per 10000 km2 in the assessment period for the
entire Mediterranean and its sub-divisions.

11i. The three sub-divisions characterised by higher values of the indicator calculated in step 2 were
highlighted in dark red/red/orange to remark the three highest oil spill occurrences.

1v. Percentage of variation (2018-2021 vs. 2013-2017) of average yearly spill occurrence was then
calculated for the entire Mediterranean and for each sub-division.

V. Based on the computed percentage variation, the following colour-based classes were defined for
variation in percentage: blue = no spills recorded in the sub-division, in the period of assessment
(2018-2021) nor in the previous reference period (2013-2017); green = decreased frequency of spill
occurrence in the sub-division; yellow = increased frequency of spill occurrence < 100% in the sub-
division; red = increased frequency of spill occurrence > 100% in the sub-division.

In the case of CleanSeaNet dataset, the same assessment above described was implemented also for the
extension of areas interested by pollution due to oil spills, still comparing 2018-2021 with the previous 2015-
2017 period. MEDGIS-MAR enabled to implement the same assessment also on the number of spills of
substances other than oil: Hazardous and Noxious Substances (HNS), other substances (non-HNS) and
Unknown substances.

This integrated assessment of the evidences from the three data sets was based on the following three criteria:

a) Occurrence of spills reported through MEDGIS-MAR and Lloyds, which are mainly linked to
relatively large pollution events and to incidents. Occurrence of reported events is considered as a
“negative” factor in the overall assessment of the quality status of a given sub-division, while the
absence of reported events is considered as “positive”. As additional element to the sub-divisions
ranked among the first three for frequency of occurrence of spills, an additional “negative” factor
was considered.

b) CleanSeaNet data are used as an indicator of relatively smaller spills, related to minor incidents or
illicit discharges. This second criterion has been weighted less than the previous one, to take into
consideration the possibility of overestimation of the number and extension of spills reported in this
dataset. Thus, a negative contribution to the overall status was considered for the sub-divisions
ranking among the first three in terms of average extension of areas affected by oil pollution.

¢) The temporal variation of the average number of spills (for all the three datasets) and their extension
(for CleanSeaNet) between the assessment period (2018-2021) and the previous reference period
(2013-2017 for MEDGIS-MAR and Lloyds; 2015-2017 for CleanSeaNet) was considered. An
increasing trend was considered as negative for the overall assessment of the quality status, while a
decreasing trend provided a positive indication.
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Results of the IMAP Environmental Assessment of CI 19 in the Mediterranean region

623. Table 3.1.6.1. provides an overview of the assessment results based on synthetic data extracted
from datasets and used for the assessment. Considering the spills reported by the ships and countries
regarding the incidents, MEDGIS-MAR and Lloyd List data indicate for the entire Mediterranean in the
assessment period an average occurrence frequency of 0.033 and 0.051 n/y/10000 km2, respectively. The
most affected sea is the Aegean Sea, followed by the Ionian Sea, according to MEDGIS-MAR (no
incidents reported by Lloyd List, instead) and the Alboran Sea according to Lloyd List (no incidents
reported by MEDGIS-MAR, instead). The Northern Adriatic Sea ranks third for occurrence of incidents,
according to the Lloyd List (no incidents reported by MEDGIS-MAR, instead). These results are in
accordance with the relative intensity of vessel traffic (hours/km), that indicates the Aegean Sea, the
Alboran Sean and the Northern Adriatic as the most trafficked areas of the Mediterranean.

624, Focusing on the spills detected by satellite monitoring (CleanSeaNet data), the Adriatic Sea is
the area with the highest standardised (per 10000 km?2) frequency of spill occurrence and the area where
the largest extension of polluted areas is detected. This could be explained by the fact that satellite
monitoring enables to detect also small spills, (including small, non-reported incidents, illicit discharges,
spills due to other offshore activities. These are particularly numerous in the Adriatic where, beside
significant traffic density due to cargos, tankers and passenger vessels, other type of vessels are present in
large number,including fishing vessels.

625. The temporal variations in spill occurrence computed from the three different databases are very
different. According to MEDGIS-MAR a general improvement of the status can be observed for this
indicator, with Alboran Sea, Tyrrhenian Sea and the whole Adriatic Sea reporting no spills both in the
considered and in the previous assessment period. Considering Lloyd, a general worsening of the status of
the indicator can be observed in the Alboran Sea, Western Mediterranean, the Tyrrhenian Sea, the
Northern Adriatic the Aegean Sea showing increased spill occurrence. These findings mostly agree with
the ones from CleanSeaNet which additionally highlight an increase of spill occurrence also for the
Central Mediterranean, the Middle Adriatic Sea, the Ionian Sea and the Levantine Sea.

626. It is worth noting that CleanSeaNet datasets might be biased by increasing monitoring effort
from 2015 to the present. Within present assessment of CI 19, it was possible to obtain information on
this aspect.

627. MEDGIS-MAR is the only datasets among the three considered in this assessment allowing to
describe the trend in the number of spills of substances other than oil. In MEDGIS-MAR, such substances
are categorized as Hazardous and Noxious Substances (HNS), other substances (non-HNS) and Unknown
substances. Decrease in number of events with respect to the previous period, or no events recorded, was
observed in the last four year in all sub-divisions, with the exception of lonian Sea and the Aegean Sea.
The Levantine sea scores third in number of events, even if with a decreasing trend. iLarge (above 700t)
and medium size spills (7-700t) have not been reported since 2018. The last four years are characterised
only by small spill events, although several events with unknow size (4 in 2019) have been registered.
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Table 3.1.6.1.: CI 19 assessment. (1) average number of oil spills in the assessment period (2018-2021)
per 10000 km? for the three datasets; (2) average extension of areas interested by oil pollution in the
assessment period (2018-2021) per 10000 km? (from CleanSeaNet) - the three highest values only are
highlighted; (3) average number of other substances spills in the assessment period (2018-2021) per
10000 km? (from MEDGIS-MAR); (4) % of variation compared to the previous period of the above
indicators for oil spills; (5) % of variation compared to the previous period of the above indicator on other
substance spills. Colour code for spill frequency and variation in the extension of the area affected by
pollution: dark red = highest value; red = second highest; orange = third highest. Colour code for %
variations: blue = no spills recorded, in the assessment period, nor in the previous period; green =
decreased frequency of spill occurrence; yellow = increased frequency of spill occurrence <= 100%; red =
increased frequency of spill occurrence > 100%. Data sources: MEDGIS-MAR, Lloyd List Intelligence
Seasearcher, CleanSeaNet.

Frequency of spills / total polluted area (average values in the period 2018-2021, per 10000 km?)

1’\1’/[(];'11; ALBS | WMS | TYRS CEN | NADR | MADR | SADR | IONS | AEGS | LEVS
Oil
&%EDGIS_ 0.033 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.089 0.334

(1) LLOYD 0.051 IR 0.039 0.012 0.000

0371

)]
CleanSeaNet 93 113 9.0 6.8 59 9.6 10.9 113
(n)
()]
CleanSeaNet 68.2 57.5 76.6 44.6 62.8 5 130.5 120.3 544 39.6 75.9
(km?)
Other substances
%EDGIS_ 0.031 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.104 ‘ 0.284 0.004
Summary of variation %
1;1;1%}; ALBS | WMS | TYRS CEN | NADR | MADR | SADR | IONS | AEGS | LEVS
Oil

(4) MEDGIS-
MAR -57 25 -56 -100
(4) LLOYD 12
“
CleanSeaNet 85
()

“)
CleanSeaNet
kmz

12 99

Other substances

628. The combined application of the three assessment criteria defined above (a, b, c) led to the
classification of the quality status of CI 19 in the Mediterranean sub-divisions in five classes: bad (red),
poor (brown), moderate (yellow), good (green), high (blue). As provided in Table 3.1.6.2, and mapped in
Figure 3.1.6.1, according to the adopted methodology, four sub-divisions are classified as bad or poor,
five as moderate, one as good and none as high.
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629. It is worth noting that the methodology applied is subjected to uncertainty, mostly linked to the
heterogeneity of the datasets it is based on. The results from the assessment should be interpreted as best
knowledge-based indications on the status of CI 19, aiming at providing a relative indication of priority

areas for future monitoring, assessment and, most importantly, pollution prevention measures.

Table 3.1.6.2: Assessment of the marine environment status for CI 19 for sub-divisions of the

Mediterranean Sea

Sub-division | Considerations for the assessment Status of CI 19
Spills reported, second highest | Increase (in most of the
ALBS
datasets)
WMS Spill reported | Increase (in most of the datasets) MODERATE
TYRS Spills reported | Increase (in most of the datasets) MODERATE
CEN No spills reported | Increase (only CSN) GOOD
Spills reported, third highest | Third ranked for satellite
NADR observation (area extension) | Increase (in most of the
datasets)
MADR No spills reported | First ranked for satellite observation MODERATE
(area extension) | Increase (only CSN)
SADR No spills reported | Second ranked for satellite observation MODERATE
(area extension) | Increase (only CSN)
Spills reported, second highest | Increase (for most of the
IONS
datasets)
Spills reported, first highest in two datasets | Increase (for
AEGS
most of the datasets)
LEVS Spills reported | Increase (only CSN) MODERATE

[MODERATE

Figure 3.1.6.1. Map of the assessment of the marine environment status for CI 19 for sub-divisions of
the Mediterranean Sea
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630. The assessments of the ten subdivisions (Table 3.1.6.1) have been aggregated (Figure MED
3.1.6.2.), in order to obtain the assessment for the four Sub-regions of the Mediterranean Sea. This
resulted in the following integrated assessment findings:

a) the (Entire) Western Mediterranean Sea (WMS) Sub-region, is assigned to “Moderate”, because
this category prevails in its sub-divisions (WMS and TYRS), while the “Poor” status value
characterises only the Alboran Sea (ALBS);

b) “Moderate” has been assigned to the Adriatic Sea (ADR) Sub-region, considering the prevalence
of this category in its sub-divisions (MADR and SADR).

c) “Moderate” has been assigned to the (Entire) Central Mediterranean Sea (CEN) Sub-region, by
qualitative averaging of the poor status of the Ionian Sea (IONS) and the good status of the Central
Mediterranean (CEN);

d) In the case of the Aegean and Levantine Seas (AEL) Sub-region, the qualitative average
evaluation led to d a” poor” status for this Sub-region.

Figure MED 3.1.6.2. Map of the integrated assessment of the marine environment status for CI 19 in
the four Sub-regions of the Mediterranean Sea

631. CI 19 assessment: impact on biota. Common Indicator 19 is defined as "Occurrence, origin
(where possible), extent of significant acute pollution events (e.g. slicks from oil, oil products and
hazardous substances) and their impact on biota affected by this pollution (EOQ9)". In the Mediterranean
the data presently available do not allow to include in the assessment of this indicator the component
related to the impacts on biota. In fact, as described above, a few examples are available of monitoring of
oil spill impacts in the Mediterranean (e.g. spill in Baniyas, Syria in 2021- REMPEC, 2021; sinking of the
Agia Zoni II, Piraeus, Greece in 2017 - REMPEC, 2019; spill from the Jieh power plant in Lebanon in
2006 - Saab et al., 2006). From available guidelines (e.g., the UK PREMIAM initiative: Kirby et al.,
2018) and the experience available at European level (e.g. Belgium - Tornero et al. 2022), as well as from
the above cases, monitoring of the following elements are recommended: visual survey of macroscopic
evidences of pollution both on land and underwater (presence and extension of oil layers, tar-patches,
dead or contaminated animals); chemical contamination of waters and sediments (total petroleum
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hydrocarbons, IPA, heavy metals); benthic communities (phytobenthos and zoobenthos); fish community;
bioaccumulation in bivalves and fish. Based on such guidelines and experiences, REMPEC has recently
prepared a revision of the Data Dictionary and Data Standard for CI19, by including also data aimed at
assessment of impact on biota. Based on the data that will be collected as indicated in the revised version
of the Data Dictionary and Data Standard for CI19, the future QSR assessments is expected to consider
the impacts on biota too.
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