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Summary: This document informs the 1992 Fund Executive Committee of the latest 
developments regarding the investigation into the cause of the incident in Israel 
initially reported in document IOPC/MAR21/3/5 and IOPC/JUL21/3/1.  

Action to be taken:  1992 Fund Executive Committee 

Information to be noted.  

1 Introduction 

1.1 This document informs the 1992 Fund Executive Committee of the latest developments regarding the 
investigation into the cause of the incident in Israel initially reported in document IOPC/MAR21/3/5. 

1.2 Further updates were provided by the IOPC Funds’ Secretariat in document IOPC/JUL21/3/1.   

1.3 Images relating to the incident can be found at Annex I. 

2 Initial response  

2.1 On 17 February 2021, the Marine Environment Protection Division (MEPD) of the Ministry of 
Environmental Protection (MoEP) received reports about a massive tar landing along the Israel’s 
Mediterranean shores.  The MEPD's inspectors verified the reports.  By the end of 18 February, the 
inspections concluded that the entire coastline of Israel from the south-central beaches to the far 
northern beaches were affected by oil pollution in the form of semi-solid tar varying in sizes from small 
1 cm in diameter to large patches of 100 cm on average. 

2.2 The weather was stormy between the 16-19 February (south-westerly winds up to 50 knots with a 
significant wave height of 4.8 meters) and the sea became calmer only on the morning of 20 February.  
One of the outcomes of the stormy weather was that most of the visible tar had accumulated on the 
land part of the shoreline and to a lesser extent, on the water line and shallow rocky shores.  In the 
case of a moderate slope of the coast, the tar reached as far as 120 meters from the waterline. 

2.3 Prior to 17 February, neither the MEPD nor the MoEP had received a notification or alert of any tar 
spill or oil pollution in the Israel exclusive economic zone (EEZ) area, from any relevant party or source.  
On the evening of 17 February, the MEPD contacted the European Maritime Safety Agency (EMSA), 
asking for a scan of the satellite images that EMSA uses as part of Clean Sea Net (CSN) services, for the 
detection of oil spills in European seas and the Mediterranean. 
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2.4 At the same time, the MEPD reported the incident to the Regional Marine Pollution Emergency 
Response Centre for the Mediterranean Sea (REMPEC) of the Convention for the Protection of the 
Mediterranean Sea Against Pollution (Barcelona Convention), asking for any regional information 
about a possible oil spill detected during the week before the landing of tar on the Israeli coast. 

2.5 At this stage, the MEPD began to collect data and cross-reference information from various local 
government agencies, compiling a list of suspicious vessels.  Given the location at sea of detected spill, 
modelling outputs, the pollution spreading along the coast, the sea currents waves and winds, it was 
understood that the source of the spill had to be marine-based vessels (and not an onshore facility). 

3 Investigation into the cause of the incident 

3.1 Given the large number of potentially suspicious vessels, the MEPD concentrated the investigation 
efforts on prominent suspects that were shortlisted mostly according to the automatic identification 
system (AIS) route of vessels and based on the experience of their own and other agencies. 

3.2 After drawing up a short-list of suspected vessels, the MEPD requested the assistance and cooperation 
of regional and international agencies (mainly REMPEC, EMSA and the National Oceanic and 
Atmospheric Administration (NOAA)) and Israeli related organisations, among them, the 
Administration of Shipping and Ports and Israel Oceanographic and Limnologic Research Institute, who 
are the oceanographic experts and advisers to the MoEP on the trajectory and assessment of the oil 
spill and its consequences. 

3.3 Following preliminary information given to us by EMSA, the first conclusion was that there were two 
separate spills prior to damage detected on 17 February 2021.  However, it became clear that only the 
spill detected on 11 February 2021 could have been responsible for the pollution of the Israeli 
coastline.  According to a forecasting model, the spill detected before that, on 5 February 2021, was 
hardly related to the coastal pollution, although not impossible. 

3.4 The first phase of the investigation was dedicated to check for all vessels that were in the vicinity of 
the spill on that day, 11 February. The check was done with the aid of Port State Control officers of 
the ports of call, to which the vessels were heading. The investigation came up with no evidence 
whatsoever of a possible suspected vessel. 

3.5 The second phase of investigation included the expansion of the search area and time. That was 
decided because on 7 February 2021, the satellite image from EMSA found no anomalies around the 
area of the detection 4 days later, on 11 February 2021.  That area was found clean, so we expanded 
the search of vessels which were en route passing by this polygon on 7 February, bearing in mind that 
an oil slick is mobile and may indeed have originated from a more distant source.  We therefore listed 
a larger number of potential suspected vessels that totalled 39 (Annex I, Image 4). 

3.6 On 23 February 2021, we received preliminary results from the Israeli Institute of Energy and 
Environment (IIEE) laboratory, with validation of the Institute of Earth Science in the Hebrew 
University of Jerusalem's laboratory, that the polluting material was indeed crude oil (the final official 
confirmation was received on 28 February 2021 by the IIEE). 

3.7 Based on this data and the understanding that the origin of the tar pollution was crude oil which could 
only be carried as cargo in a tanker vessel, we marked several marine tankers that could potentially 
have been the source of the pollution. 

3.8 The Israel Oceanographic and Limnological Research Institute (IOLR) is the government dedicated 
body of marine monitoring and research.  IOLR are running the trajectory model of oil slick movement 
at sea, based on real-time and scientific data.  The model is called MEDSLIK and the report from IOLR 
is available at Annex II. 
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3.9 Given the type of oil (crude oil), EMSA's images of oil slicks and the MEDSLICK model runs, by 
simulating the spill detected on 11 February 2021 which was the cause of the pollution on the Israeli 
coasts, the list of suspected vessels was limited to two tankers only: Minerva Helen and 
Aegean Harmony. 

3.10 On 22 February 2021, the press (Channel 13 TV), after making their own inquiries, published 
information on a number of the suspected tankers, mainly the crude oil tanker Minerva Helen, which 
was also on our list. 

3.11 With regard to the Aegean Harmony, on 10 February 2021, the tanker arrived fully laden in Eilat 
Ashkelon Pipeline Company (EAPC) Ashkelon oil terminal.  When attempting to board it for inspection, 
it turned out that the vessel already had left the EAPC oil terminal in Ashkelon, unladen on the 
12 February, towards Novorossiysk in Russia for new loading of oil.  The important facts were that her 
route when leaving Israel was east of the detected spills which makes it impossible for her to be a 
possible source.  Moreover, an oil sample was taken from the cargo of the tanker at EAPC oil terminal 
(following a routine procedure of leaving a cargo oil sample at the terminal) and tested by the 
laboratory in the Israeli Institute of Energy and Environment (IIEE) for a comparison with the oil-tar 
which landed on the beaches.  The conclusion was that the two samples are not the same. 

3.12 On 27 February 2021, the Minerva Helen was inspected by Israeli inspectors, Nir Lewinsky of the MEPD 
and Sergei Baktov of the Port State Control of the Israeli Administration of Shipping and Ports in the 
Ministry of Transport, who flew to Piraeus, Greece.  Following a thorough inspection, the inspectors 
completely ruled out any involvement of the vessel in the pollution (similarly, a Port State Control 
inspection was also conducted by Spanish authorities a week before in Cartagena and had arrived at 
the same conclusion). 

3.13 We therefore concluded at that point in time on 28 February, that an expansion of the scope of the 
investigation was needed but it was not yet clear how far back in time, and to what extent area wise, 
we had to check for possible sources. 

3.14 The possibility was considered that the satellite image taken on 5 February 2021 was of the same 
origin as the spill which had been detected on 11 February 2021.  A ‘reverse run’ beginning with the 
location image of the spill on 11 February, using the model MEDSLIK, did not support this hypothesis. 
Nevertheless, it remained reasonable to look more closely at the possibility that the movement of oil 
had occurred before 5 February. 

3.15 Therefore, since it was evident that the oil is crude oil, as the investigation of the suspected vessels 
had not provided hard evidence consistent with the oil spill images and details, the investigation team 
decided again to expand the scope of the time period and possible area at sea, assuming the 
5 February 2021 spill had been an earlier stage of the spill detected on 11 February 2021 or part of the 
same source. This assumption was consistent with the high probability that the oil had been in the sea 
for a long time which had made it turn into viscous tar. 

3.16 As a result of a decision to extend the search for the source of the oil spill, we went back to an even 
earlier date, skipping the days during which the satellites did not detect any anomalies that could been 
related to an oil spill in the sea area of the Israeli EEZ and beyond it. 

3.17 As we were aware that the satellite images were taken on average every two to four days, we 
therefore calculated the spill location around the area detected on 5 February using data from EMSA.  
Based on the maximum possible velocity of the slick, we drew a circle of 50 nautical miles around this 
location.  Since we knew that satellite images from 1 February onward, until 5 February, had shown 
that the area was clean, we then searched for crude oil tankers in this potential maximum radius, 
starting from the spill location on that date. 
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3.18 The search resulted in only two potential tankers: 

MT Valensia, which left the EAPC terminal in Israel, sailing southeast of the location of the 
spill. This ruled out the possibility of this vessel causing the incident as the spill would have 
had to spread against the currents. 

MT Emerald turned off its AIS on 1 February 2021.  However, these are the facts that emerged 
in light of our in-depth research, as provided by an Israeli company WINDWARD recruited by 
the MEPD to analyse the ships and their routes in question: 

3.19 MT Emerald timeline (Annex I, Image 4) 

• The tanker loaded crude oil in the Persian-Arab Gulf during 14–18 January 2021. 

• The AIS was turned off until the entrance to the Suez Canal, when it was turned on, morning of 
1 February. 

• Leaving the Suez Canal towards the EEZ of Israel while still in Egyptian territory, the AIS was 
turned off again on the night of 1 February and it was turned on again on 2 February, 23 hours 
later, whilst heading north. 

• According to the ship’s sailing route, the tanker crossed the 50 nautical mile circle (circle of 
investigation) on 1 February to 2 February 2021. 

• The draft of the ship at the time of passage was 14.3 meters (indicative of a maximum capacity 
of 700 thousand barrels (112 thousand tons). 

• Between 3-14 February, the ship unloaded its cargo somewhere in the northern Levantine basin. 

• Two days later, the MT Emerald sailed through the Suez Canal with the draft of the ship changed 
from 14.3 to 8.5 meters. As far as we know, the vessel is at anchorage in Khor Fakkan, the 
United Arab Emirates (UAE). 

• Until 23 December 2020, the ship was owned by the Libyan state, with a Libyan operator and 
registered in Panama. The ship was insured by the West of England P&I Club. 

• On 23 December 2020, ownership of the ship was transferred to a company under the name 
Emerald Marine Ltd registered in the Marshall Islands. The management is Oryx, a private 
company, said to be based in Athens. 

3.20 Although crude oil tankers are generally insured by P&I Clubs, the MT Emerald does not have 
insurance, which raised further suspicion.  Later, it emerged that that the ship was possibly insured by 
the insurer Islamic P&I Club (IPANDI), based in the UAE.  Attempts to contact them have been 
unsuccessful. 

3.21 The MT Emerald has not and does not sail to Israel or to ports of states who have diplomatic relations 
with Israel.  Therefore, we have been unable to obtain any forensic evidence indicating the possible 
involvement of this ship in this pollution event. 

4 Clean-up activities and oil pollution contingency plan activation 

Government response 

4.1 The Israeli National Contingency Plan (NCP, or ‘TALMAT’) was activated. Tier 2B was declared on 
18 February 2021. 

4.2 The ‘Situation Room’ was activated in the MEPD headquarters in Haifa (23rd floor at the government 
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complex building), functioning around the clock for a period of one month. The staff concentrated on: 
issuing 14 sets of guidelines to municipalities and stakeholders; coordinating oily waste handling 
including collection from coastal sites, shipment and thermal treatment; media handling and press 
conferences, most of which were held via teleconferences; coordinating all operations along the 
coastline and with all stakeholders; and record keeping. 

4.3 The Ministries of Environmental Protection, Health and Interior worked cooperatively to close and 
monitor bathing beaches. 

4.4 On 23 February 2021, the government decided to allocate ILS 45 million (over USD 13 million) to assist 
in clean-up operations, including waste collection and disposal, marine research and monitoring 
during and after the oil pollution. 

4.5 The MEPD received assistance and worked closely with EMSA, REMPEC, NOAA, the United States 
Environmental Protection Agency (US EPA), CEDRE, International Criminal Police Organization 
(INTERPOL) and other organisations and countries, including their respective Port State Controls. 

Local Contingency Plans 

4.6 A total of 22 plans were set up, of which the majority were activated and arrangements towards clean-
up operations commenced.  Some began activities on 19 February 2021, but full activation was 
achieved only by 20 February, as the storm and extreme weather had calmed down by that time 
(Annex I, Images 6-10). 

4.7 NGO's (mainly the ‘Society for Nature Protection’ and ‘EcoOcean’) recruited and activated volunteers, 
with the guidance of the MEPD personnel.  An estimated 12,000 people assisted in clean-up activities. 

5 Statistic details of the event operations (inconclusive) 

5.1 Dates of the formally declared oil spill event ‘Tar in the Storm’ are 17 February to 16 March 2021 with 
some clean-up activities continuing until the end of June 2021.  Monitoring and marine research will 
commence in July 2021.  The majority of clean-up operations were finalised by mid-April, except for 
ongoing sporadic removal of tar in different locations, mainly from the central-northern part of the 
country to the northern border. 

Waste collected 

5.2 By the end of May 2021, the collection of oily waste (mixed tar and other) which was removed from 
the beaches to a thermal treatment plant at the Neot Hovav facility in the Negev, reached 
approximately 1360 tons. 

Coastal Municipalities 

5.3 A total of 21 Coastal Municipalities as well as the Natures and Parks Authority (NPA)(which manages 
about 35 km of the Israeli coastline as nature reserves and national parks) were involved in the clean-
up operations. 

MoEP personnel 

5.4 Approximately 100 personnel from the MoEP were working in close and continuous operation 
throughout the aforementioned period, plus another 100 persons who were recruited for part-time 
assistance from amongst the MoEP employees. 

5.5 A fishing ban that had been imposed at the beginning of the event by the Ministry of Agriculture was 
removed on 7 March 2021 for all fishing zones at sea.  A bathing prohibition that had been imposed, 
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by the Ministries of Health and Interior was removed on 14 March 2021, for all beaches that had 
suffered tar. 

Estimated claims 

5.6 Claims have not yet been finalised but this is our current rough estimate: 

• Local authorities to be compensated for clean-up operations: up to ILS 30 million  

• Waste treatment and disposal: up to ILS 10 million  

• Monitoring and marine research: up to ILS 5 million  

• Surveillance, investigation, inspection and control operations: up to ILS 10 million  

• Economic damage to fishermen, diving clubs and amenities: unknown 

• NGO's volunteering campaigns (operations and equipment): up to ILS 5 million  

6 Discussion of possible compensation with the IOPC Funds 

6.1 It is clear to us that we are unable to make a positive and definitive identification of the source ship of 
the oil spill. However, it is clear that it was crude oil found in the Levantine basin for around three 
weeks before the tar reached the Israeli shoreline, meaning that the source must be a crude oil carrier. 

6.2 We therefore approached the IOPC Funds with a request to examine the possibility of compensation. 
The initial meeting (online) took place on 3 March 2021. 

6.3 An expert was sent by the IOPC Funds to take samples from the affected beaches in Israel on the 
11 March 2021.  The expert was sent from Minton Treharne & Davies Ltd (MTD) in England (Annex I, 
Images 11 and 12). 

6.4 The MTD report was provided to us on 17 June 2021.  The conclusions were that: the oil had originated 
from a single source; it was a crude oil; and it must have been travelling at sea for several weeks.  The 
report could not identify the exact characteristics of the source. 

6.5 After several meetings with the IOPC Funds’ Director and team, the Israeli coastal oil pollution incident 
was introduced to the 1992 Fund Executive Committee at the March 2021 meeting of the governing 
bodies of the IOPC Funds in document IOPC/MAR21/3/5. 

7 Conclusions 

7.1 All possible source causes for the coastal oil pollution in Israel were ruled out, as follows:  

• It was established that there was no possible source of on shore crude oil, nor subsea crude 
pipeline.  

• Possible ships and tankers were checked.  

7.2 The only marine tanker which matches the polygon of detected possible oil spills at sea, considering 
the time frame and the sea conditions, was the MT Emerald. However, our conclusion was based only 
on the circumstantial evidence and, therefore, there is inconclusive and insufficient proof to establish 
that it was this specific tanker which caused the severe pollution of Israel’s coastline. 

7.3 Unable to thoroughly inspect the ship itself, we had to assume that although the MT Emerald may 
have been the source, we do not have access to the forensic evidence needed. In addition, the 
shipowner is not equipped with a valid insurer. 
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7.4 Therefore, we can conclude that the oil was from crude oil cargo, a fact that was also corroborated by 
experts from MTD and we also know that there were no other potential sources of crude oil during 
the relevant period and in that sea area.  Taking into account the trajectory of the oil slicks based on 
the report from IOLR, we can only conclude that it was an unidentifiable tanker which caused this oil 
pollution event at some date during a two to three week time frame prior to 17 February 2021, when 
170 km of the Israeli Mediterranean coastline was polluted with heavy tar. 

7.5 Israel therefore submits this report to the 1992 Fund Executive Committee and asks to be fully 
compensated for all the costs incurred as a result of the oil pollution ‘Tar in the Storm’ including 
damages and abatement activities, in accordance with the terms and conditions laid out in the 
IOPC Funds’ Claims Manual and all relevant prior decisions of the Executive Committee. 

8 Action to be taken  

1992 Fund Executive Committee  

The 1992 Fund Executive Committee is invited to take note of the information.  

* * * 
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Image 2: Stormy weather at Habonim 
Nature reserve  
(19 February, centre-north). 

 

Image 1: Betzet Beach  
(19 February, north). 

Image 3: Habonim Nature reserve 
(19 February, centre-north). 
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Image 5: AIS data from the MT Emerald 

 

 

Image 4: EMSA (detected oil spill and ship routes) 
 
  ID:   OS_2102110015_3: 

Detection date and time:  2021-02-11 15:48:34 UTC 
Centre Position (Lat/Long): 31° 59' 36" N / 034° 08' 10" E 
SAR Wind at Centre Position:  Direction (From): 63.00 
Speed (m/s):    3.99 
Area (km²):    12.21 
Length (km):    23.76 
Width (km):   0.51 
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Image 6: Volunteers clean-up, Dor Beach 
(10 March, centre-north). 

Image 7 (left):  Israel Ports Authority 
personnel clean-up, Ashdod beach  
(25 February, south). 

Image 8 (right): Israeli Defence 
Force personnel clean-up, 
Palmachim Beach  
(24 February, south-centre). 

Image 10: Oily waste collection for 
disposal, Nachsholim beach 
(3 March, centre-north). 
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* * *  

Image 11: Sampling tar, being 
conducted by Minton Treharne & 
Davies (MTD) expert, Ashdod-
Palmachim beach (13 March). 
 

Image 12 Sampling tar, being 
conducted by MTD expert, Ashdod-
Palmachim beach (13 March). 
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Trajectories simulations of the oil spill event that 
led to the tar beaching at the Israeli 

Mediterranean coast during February 2021 
IOLR Report H24/2021  

Ron Goldman and Dr. Eli  Biton 
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Trajectories simulations of the oil spill event that led to the 
tar beaching at the Israeli Mediterranean coast during 

February 2021 
 

In this report we use satellite remote sensing and numerical models to simulate the 

trajectories of oil pollution that landed on the coasts of Israel during the storm event 

that occurred during 16-18 February 2021. Our analysis shows that the oil beaching 

occurred with the arrival of several slicks during the storm. The coastline north of 

Netanya was influenced by a slick detected on February 11 and the coastline south of 

it was influenced by a slick detected on the 12th and 13th of February. Backward 

trajectory calculations of the model suggest that both slicks may have been 

transported from a source in the west by the along-shore current. 

 

Methodology 
Simulations of the oil slick trajectories were performed with the MEDSLIK 5.4.2 

program. This software computes the motion of oil slicks as well as the weathering 

processes it undergoes during its motion. The propagation velocity is computed from 

the combination of sea currents, wind and stokes drift. Our simulations use hourly input 

data from the first day of the atmospheric, oceanic and wave forecasts. Figure 1 gives 

a schematic overview of the MEDSLIK system set up in the Israeli Oceanographic and 

Limnological Research Institute (IOLR). For atmospheric wind information we used the 

SKIRON forecast. The forecast is produced daily by the University of Athens at a 

resolution of about 5 km. The sea currents were taken from the SELIPS circulation 

forecast. SELIPS is a sub-regional high resolution (about 1 km) circulation model in 

the south east Levantine basin that is maintained by IOLR. SELIPS is nested in the 

ALERMO forecasting system, which is in turn nested in the COPERNICUS Marine 

Service ocean forecast for the Mediterranean. The maps in Figures 2, 5 and 6 are 

presented on the SELIPS model domain. Wave-induced stokes drift is computed by 

MEDSLIK from the IOLR WAM wave forecast. The wave model has a relatively coarse 

resolution of about 13 km, however the stokes drift is fairly negligible outside storm 

fronts and these have low spatial variability. Both circulation model and wave model 

are forced by the same SKIRON forecast that is used by MEDSLIK, thus making the 

synoptic conditions consistent. 
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Figure 1: Schematic description of the MEDSLIK set up in IOLR 
 
 

Satellite detection of oil spill were obtained from The European Maritime Safety 

Agency's (EMSA) CleanSeaNet service, via the Ministry of Environmental Protection 

and SAR signal Processing by the German Aerospace Centre (DLR) within the 

framework of the joint DARTIS project. Following the oil beaching event, mosaics of 

Sentinel-1 images were composed by DLR team for the south eastern Mediterranean 

for the dates preceding the oil beaching event. The mosaic images were manually 

scanned for detections by the team to create masks of the slicks. The masks were 

converted to a format compatible for MEDSLIK use. 

Generally speaking, MEDSLIK developers propose that circulation models do not 

correctly represent the sea surface velocity and recommend to compute the surface 

velocity as a bulk formula of current and wind-induced current. Weights given to the 

wind and current in this formula require calibration. The calibration process was done 

iteratively, first uncalibrated runs were used to identify the role of each slick to the 

beaching event and then sensitivity and calibration simulations were run so that the 

best agreement is reached between the satellite detections and the beaching time 

table. The calibrated system was used to produce backward simulation from the 

satellite-observed slick. 

Without knowing the type of oil that was originally released and the release timing we 

cannot be sure of the original oil API or the quantities of oil in the slicks, for the purpose 
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of the runs. We use the suggested default values of MEDSLIK (API 33.5) and do not 

consider the concentration of oil in the results. 

 

Model Validation 
Until the onset of the storm on Feb. 16th, the simulated trajectories were mainly 

affected by the circulation in the open sea - beyond the shelf area. According to the 

SELIPS forecast, the regional surface currents are characterized by cyclonic 

(anticlockwise) circulation with a strong alongshore current located some distance 

from the coast, with eddies located on the southern coast and farther beyond the 

alongshore current (e.g Figure 2). The analyzed altimetric observations are in 

qualitative agreement with the model depiction but should not be directly compared as 

they are given at a much coarser resolution than that of the model. 
 
 
 

Figure 2: SELIPS model circulation at 20 m depth on Feb. 11 12:00 UTC. 
 
 

During the storm event the models can be verified by meteorological stations 

maintained by Israeli Meteorological service and by ADCP current meters run by IOLR 

at the Ashkelon (south) and Hadera (north) edge of the coal terminals serving the 

power plants. Both ADCP devices are located at the end of the coal terminals of their 

respective power plant, about 2.2 km offshore. 
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Figure 3: Comparison of direction and speed for 2m wind at Ashkelon port and 5m 
current at Ashkelon coal terminal. Observations are given in blue and model results 
in red. 
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Figure 4: Same as in figure 3 but for Hadera Port and coal terminal. 
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From Figures 3 and 4 we can see there is a general good agreement between model 

results and observations during the beginning of the storm event. 

 

Results 

Available data and Model calibration 
To calibrate the model the beaching event was subdivided to three stages: 

 
1. Tar beaching started before dawn of Feb. 17 and reports confirm it reached the 

beaches between Beit Yannai and Haifa by 11:30 local time (09:30 UTC). 

2. By the end of the day, beaches between Rishon Le Tsiyon (center) and Rosh 

HaNikra (north) were also hit. 

3.  By morning of the 18th, report arrived of mild tar beaching between Ashdod and 

Ashkelon (south coasts). 

Figure 5 depicts the detections from Sentinal-1 SAR images during February. Closest 

to the beaching event, between the evening of Feb 11 and the morning of Feb 13, 

there are 8 distinct patches. Two patches appearing in the image from Feb 11 15:47 

image (denoted 11A,11B) and three patches appearing in both Feb 12 15:40 (12A, 

12B, 12C) and Feb 13 03:43 (13A, 13B, 13C) images. It is fairly simple to identify the 

patches 12A,12B,12C with patches 13A,13B,13C respectively. Moreover, the pairs of 

patches 12A-12B and 13A-13B can be regarded as part of the same slick. The 

connection between the patches 11A and 11B to the rest is not that easily made: For 

the 11A patch to move and cover patches 12A and 12B during a single day it should 

move at a speed of about 0.45 m/s which seems unlikely under the synoptic conditions 

observed on the 11th of February. 
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Figure 4: Oil patched detected from Sentinel-1 images. 
 

Our calibration efforts focused mainly on the initial landing going back as far as to 

February 11th 09:30 UTC as this is the main pollution event. This is related to the 

progress of 11A patch. The calibration of its initial landing however resulted in the 

delay of the oil beaching on the coasts of Akre-Rosh HaNikra (north). This is probably 

due to the underestimation of the northward currents on the shelf (during the storm) 

during the daytime of February 17th. 

Patch 12C and 13C are fairly close to Ashdod port and forward simulations had shown 

that it would have beached on February 14th. Since this was not the case (not tar was 

reported before the 17th, anywhere), we consider this to be unrelated to the event. This 

slick is either too small to be detected on the beach or that it may have evaporated 

before reaching the shoreline. 

Forward simulation of the patches of 12A-12B 13A-13B beached on the coasts 

between Ashkelon and Ashdod between Feb. 16th 15:45 UTC and Feb. 17th 09:45 

UTC which contradicts the reported timeline. The remaining surface oil reached the 

coastline between Rishon LeTsion and Beit Yannai (central coast) before Feb 18th 
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09:45 UTC and beached there. Changes to wind and current parameters did not 

significantly improve the results of this simulation. The inaccuracy of the early 

beaching in Ashdod-Ashkelon can be caused by overestimated eddy activity in the 

southern part of the model during Feb. 15-16, which spread the slick before beaching. 

Alternatively, parts of the detected patch evaporated or dispersed before beaching so 

that the amount that came to the Ashdod-Ashkelon before the 18th was unobserved. 

Patch 05 is quite distant, spatially and temporally, from the beaching event. Forward 

simulations of the model do not associate it with the beaching or with other detected 

patches. 

Our Calibration showed that the wind drag coefficient that suited best to the coverage 

at the time of the report was 0.022 with current taken at depth of 20 m. This is 

somewhat lower than the default value of 0.031 which is recommended for 30 m depth. 

 
 
 

Simulation 
 

Figures 5 Show the progress of slicks 11A-11B 13A-13B 
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Figure 5: The slick propagation (reads left to right and top to bottom) form daily 
snapshots Feb 11th 15:47UTC. to 16th 15:47, Position on Feb 17th 09:47UTC, 
Position on Feb 17th 15:47UTC, Position on Feb 18th 15:47UTC. Black indicates 
surface oil, Red indicates subsurface dispersed oil. 
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Backwards trajectory 
 
 

 
Figure 6: Daily snapshots of backward propagation for the slicks 11A and 12A. 

 
 

Figure 6 presents the backward trajectory of the 11A and 12A slicks that relate to the 

northern and southern coasts pollution, respectively. It can be seen that, according to 

the model, 12A is not the result of 11A, but the simulated slicks appear close together 

as they travel on the eastward flow that is part of a cyclonic (anticlockwise) current. 

Based on these simulations we may suggest possible areas for a single spill event 

that would account for both 11A and 12A (Figure 7). It should be noted that some 

spatial-temporal regions are characterized by stretching of the patches which means 

that there is a higher uncertainty in these regions due to the sea currents dynamics. 

For that reason, the periods Feb. 1 –3 and 6 – 9 are grouped into separate polygons. 

A single instantaneous discharge event is unlikely after the 9th, because the separation 

of slicks is more significant. Nevertheless, the possibility of either continuous or multi- 

discharge events from a single moving vessel is indeed a possibility. 
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Figure 7: suggested location of a single-spill source by date of spill - 
Red: Feb 1-3rd, Yellow: Feb 4th, Green: Feb 5th, Blue Feb 6-9th 
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