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Main responses from a multinational sample of 10 countries (n=10,106) to a qualitative question that
asked individuals to state the three main marine environment matters.
Frequency of responses is illustrated by the size of the text, with pollution noted most often
reproduced from Buckley and Pinnegar (2011)



* QOperational forecast of oil spill drift (examples: Witoil, MEDESS,

Poseldo n) é’vf Poseidon . Monitoring, Forecasting and Information
. system ' System for the Greek Seas

Hazard mapping for operational oil spills

Plastic debris drift modeling




WMCMEMS Med-MFC data

* QOcean currents (hourly forecasts, daily analyses) for calculation of the
oil spill and plastic transport

Sea surface temperature (hourly forecasts, daily analyses) for
calculation of the oil weathering

Mediterranean Sea physics as boundary conditions for nesting a high-
resolution model
(Adriatic Forecasting System AFS)
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, Currents, Salinity, MEDSEA_ANALYSIS_FORECAST_PHYS_006_0
| All areas Seli-level, Forecast, Near-real-time, o1

Mdliiterranean-sea

[ Global Ocean (0)
physical component of the Mediterranean
Folkcasting System (Med-currents) is a coupled
hyffodynamic-wave model implemented over the whole
i Basin. The model horizontal grid

g

[ European North-West Shelf Seas (0)

regilution is 1/16" (ca. 6-7 km) and has 72 unevenly
| Iberia-Biscay-Ireland Regional Seas (0) spfibed vertical levels. " e . )
Thil hydrodynamics are supplied by the Nucleous for
¥ Mediterranean Sea (1) Eufbpean Modelling of the Ocean (NEMO) while the - ——
— walle component is provided by WaveWatch-lll. The ——
[_IBlack Sea (0) mdllel solutions are corrected by the variational INEO, carT
PARAMETER as@imilation (based on a 3DVAR scheme) of temperature
anfl salinity vertical profiles and along track satellite Sea
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[ All parameters.
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¥ Ocean Currents (1)
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MEDSEA_ANALYSIS_FORECAST_PHYS_006_001

The physical component of the Medarraneen Forecasting Sysiem (Med-currents) is a coupled hydrodynamic-wave model implemenad over the whols Medlerrsnean Basin
e horizontal grd resoiution & 1/16 (ca. 6-7 km) and has 72 unovenly 89aced vertcal levo's

The hydrodyramics are suppiied by the Nucieous for European Modeliing of the Ocoan (NEMO) while the wave component i promided by WaveWaich-il. The model solutions

8re comecid by the veriasonal sssimilaton (based on 8 IOVAR scheme) of tamparature and sainity vertical prosles and slong ¥ack satsiiis Sea Lavel Anomaly cbservations.
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Mediterranean Sea Physics Analvsis and Forecast
CHOOSE A DATASET

CMEMSV02-MED-INGV-CUR-AN-FC-D

15V02-MED-INGV-CUR-AN-FC-H
CMEMSV02-MED-INGV-MLD-AN-FC-D
a D-AN-FC-H
CMEMSV02-MED-INGV-SAL-AN-FC-D

MEDSEA_ANALYSIS_FO
RECAST_PHYS_006_001

‘CMEMSV02-MED-INGV-SAL-AN-FC-H
MED-Il 2 | DOWNLOAD
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Mediterranean Sea

TIME RANGE
(Default = Last dato available)

2016-09-24 11:30:00 +

START DATE END DATE | 2016-09-24 11:30:00
DEPTH
(Dofault = Surface dopth)
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VARIABLES
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Operational forecast of oil spill:
methodology
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Operational forecast of oil

demonstration
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Hellenic Centre for Marine Re

- www.hcmr.gr

HOME ABOUT US RESEARCH SERVICES PRODUCTS NEWS BLOG CONTACT

.L.\“:J
hcmr

AEGAEO

HELLENIC CENTRE FOR MARINE RESEARCH

Institutes: Oceanography | Marine Biological Resources & Inland Waters | Marine Biology and Genetics & Aquaculture

HCMR is the main research and advisory body for marine environment,
fisheries and aquaculture in Greece.
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Hellenic Centre for Marine Research
HCMR - www.hcmr.gr

The Aegean — lonian Sea circulation model is
’ a downscale of the Copernicus CMEMS MED-
¢ Currents product




User
Uptake

A Greek operational

example

: Poseidon

Drift Application

Qlﬂixje o1 ant Forecasting System

Login

Usermame

Password

Submit

The user receives email
notification when the
simulation is completed
(average pending time 5 - 7
min).

The user can see and
download the results:
Geographical position of
each particle

eDepth

ePercentage of evaporation,
emulsification volume,
beached and bottom
particles.

Date:
Time (UTC):
Initial Position:

GOSMT, AMSTERDAM, 24/03/2015

Results for the Oil Spill Modeling Application

Information about the ol spill svent

Duration of Integration (Hrs):

Evacuation time (Hrs):

Ouput graphic every (Hrs):

The user submits a
scenario:

‘Event’ position

eDate, time
eSimulation time
e|nitial volume of the
pollutant (if it is known)
eEvacuation time (if it is
known)

About

The POSEIDON Ol Sp
is based on PAR(
h is able

vailabe in 2p file

Request for the Oil Spill Modeling Application

P — _
hemr  (opernicus

EAKE®B®E
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POSEIDON Operational

Oil-spill

Downscaled from Copernicus CMEMS

Hydrodynamic

forecasts

Based on POM

Wave forecast
WAM Cycle 4

"

iy

Oil Spill Model \

* 3-D numerical model
which simulates

* the pollutant transport

* weathering
(evaporation,

Weather forecast
Based on ETA

emulsification,
sedimentation,
beaching)

* oil slick represented as
“parcels” with time
dependent chemical and

K physical characteristics/

Initial volume: 10000
Ewap. volume: 15.4 %
Emuls. volume: 2.8 %
0.0% of points on beach

2 Initial point of accident

§ Sea points,D<depthe=-10m
Sea points,depth=—10m

# Sedimentation points

. Land points

A7

( \

S
L\\\\—}

hcmr

EAKE®B®E

Model

Date: 10/03/415 Hour: 5:00 UTC

“ectors denote surface current velocity and direction
T
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POSEIDON Oil Spill Model performance in

near real time

Between 2006 and 2008

132 ENVISAT images over Aegean were
analyzed

Greek end user

Ministry of 155 Oil spills were detected — Relevant

L— Mercantile Marine

forecasts were delivered

Registered End users

» Hellenic Ministry of Mercantile Marine
Marine Environment Protection Division (MEPD)

»Joint Rescue Notification Center (JRCC) hcmr Gp?m!&?...lgﬁ | o




Hazard mapping for operational oil spills:

methodology

The oil hazard mapping methodology uses the following
assumptions:

1. the traffic density distribution and the amount of oil
operationally spilled is representative of the present state
and will not vary significantly in the future

2. the oil spill simulations, performed using the past daily
meteo- oceanographic conditions from 2009 to 2013,
sampled relevant possible meteo-oceanographic

conditions. (opemicus "R e,



Hazard mapping for
methodology - the
distribution
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Monthly Ship Traffic Maps provided by ITCG

operational oil
traffic

spills:

density

Spill |ist

1.000.000
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h
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Hazard mapping for operational oil spills:

methodology - the oil spill simulations

01/05/2009
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Hourly Surface Oil Concentration Cy,qr(X,y) Maps
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Hazard maps

emonstration

Marine Pollution Bulltin 90 (2015) 259-272

Contents lists available at ScienceDirect

Marine Pollution Bulletin

EISEVIER

journal homepage: www.elsevi

0il spill hazard from dispersal of oil along shipping lanes in the Southern @mmm
Adriatic and Northern lonian Seas

S. Liubartseva *, M. De Dominicis *, P. Oddo ”, G. Coppini®, N. Pinardi ¢, N. Greggio ©

*Centro EuroMediterraneo s Cambiamenti Climatic, Bologna. lialy
®stituto Nazionale di Geofisia e Vulcanologia, Bologna, laly
“Centro EwroMediterraneo su Cambiamenti CEmati, Lecce, ltaly

“ Department of Physics and Astranamy, University of Bologna. Italy
“italian Coast Minisary of | Tru

ARTICLE INFO ABSTRACT

Artice istory: An assessment of hazard stemming from operational oil ship discharges in the Southern Adriatic and
Availble online 14 Novemsber 2014 Northern Ioni i i i data, the fate.and trans-
JE port oil spill model MEDSLIK-11, coupled with the Mediterranean Forecasting System (MFS) ocean cur-
rents, sea surface temperature analyses and ECMWF surface winds. Monthly and climatological hazard

Keywards:

Ol s all modelling

Hazard mapping

Operational oil pollution

Southern Adria ic and Nothern lonian Seas

maps were calculated for February 2009 through April 2013, Monthly hazard distributions of oil show
that the zones of highest sea surface hazard are located in the southwestern Adriatic Sea and eastem
lonian Sea Distinctive *hot spots” appear in front of the Taranto Port and the sea area between Corfu
Island and the Greek coastlines. Beached oil hazard maps indicate the highest values in the Taranto Port
area, on the eastem Greek coastline, as well as in the Bari Port area and near Brindisi Port area.

© 2014 Elsevier Ltd. All rights reserved.
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Hazard maps for operational oil spills

demonstration

At risk of chronic oil pollution: Marine Protected Areas

December 2009 Coast oil hazard (> 0.1.kgfkm probability) June 2009 Coast oil hazard (> 0.1 kg/km probability)
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Plastic debris drift modeling:
methodolog

MEDSLIK-II

> 270 million
particles
2009-2015

Gp?mi%ﬁ | .



Plastic debris drift modeling:

methodology

Identification of plastics’ sources

oo 10 000 ton/year of plastics
S goes
into the Adriatic Sea:
R 40% - from river
e discharges
L 40% - from coastal
n population
20% - from shipping lanes
GP?..CD!QHE < [




Plastic drift in the Adriatic Sea:

demonstration

User
Uptake
http://plastics.cmcc.it/files/DFG suppl.mov
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http://plastics.cmcc.it/files/DFG_suppl.mov

Plastic debris drift

demonstration

modeling:

User
Uptake
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Plastic debris drift modeling:

demonstration

User

e Connection between plastic concentration and ocean currents
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Plastic debris drift

demonstration

Marine Pollution Bulletin 103 (2016) 115-127

Contants lists available at ScienceDirect

lmpaCt matrlces .for quantlflcatlon Of : Marine Pollution Bulletin
the regional inter-connections ST

Regional approach to modeling the transport of floating plastic debris in @mm

Receptor: coastline of subregion the Adriatic Sea
Subregion # [1[2[374[5][6[7[8[9[10[11]12[13]14[15]16[17[18[19[20[21]22[23]24[25[ 2627282930131
Greece 1 S. Liubartseva **, G. Coppini®, R. Lecci®, S. Creti ®
South Albania 2 * Gentro EuroMeditrrraneo sui Cambiamenti Climatici, Bologna, ltaly
North Albania 3 : o Cheeic Loc. I
Montenegro 4
South Croatia 5 ) )
South Central Croatia | 6 oy Adriatic subregions
North Central Croatia 7 o ; (S;:Z?:ilbams
North Croatia 8 11 1 ; 3 North Albania
Istria 9 M= A 4 Montenegro
Trieste Gulf 10 WL Tzl 9 Py 5 South Croatia
S 2 6 South Central Groatia
Venioe 1 7 North Central Croatia
Po Delta 12 8 Morth Croatia
| Emilia Romagna 13 44N 9 lstria
8, | North Marche 14 10 Trieste Gulf
8 11 Venice
=] South Marche 15 12 Po Delta
@ | Abruzzo 16 43°N 13 Emilia Romagna
8 | North Gargano 17 14 North Marche
3 15 South Marche
3 4’9—3‘?:1‘"' Sargeng :g — 16 Abruzzo
r__ 2N 17 North Gargano
Brindisi 20 18 South Gargano
Lecce 2 19 Bari
Ofranto 22 20 Brindisi
- 41 21 Lecce
Gallipoli 23 22 Otranto
Taranto 24 23 Gallipoli
Basilicata 25 a0 24 Taranto
Calabria 26 25 Basllicata
- 26 Calabria
North lonian 27 27 North lonian
South Adriatic 28 28°N . \ .| 28 South Adriatic
Central Adriatic 29 <] 29 Cenlral Adriatic
North Adriatic 30 12°E P 16°E 18°E 20°E 30 North Adriatic
Out of domain 31
[« [ 15 []s10 [ 1020 [ 2020 [l 3050 [l >0
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Europe’s eyes on Earth Commission
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monstration

drift

modeling:

Comparison with the field measurements
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