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Name Organization Website 
Scientific 

Publications 
Technical manuals 
and project reports 

2014; Fernandes, 
2018 
 

MEDSLICK-II 
Several 
institutions (see 
website) 

http://www.medslik-ii.org/ 
http://www.oceanography
.ucy.ac.cy/medslik/ 
 

De Dominicis et al., 
2013a,2013b; 
Coppini et al., 2011 

 

OpenDrift-
OpenOil 

Norwegian 
Meteorological 
Institute 

https://opendrift.github.io/
index.html 

Jones et al., 2016; 
Dagestad et al., 
2018; Röhrs et al., 
2018. 

 

 

GNOME NOAA 

https://response.restorati
on.noaa.gov/oil-and-
chemical-spills/oil-
spills/response-
tools/gnome-suite-oil-
spill-modeling.html 
 
https://response.restorati
on.noaa.gov/oil-and-
chemical-spills/oil-
spills/response-
tools/gnome-
references.html 

Beegle-Krause, 
2001; Beegle-
Krause et al.; 2007   
 

Zelenke et al., 2012 
https://gnome.orr.noaa.g
ov/doc/ 

DELFT3D-
PART 

Deltares 
https://oss.deltares.nl/we
b/delft3d 

Deltares, 2021; Bi 
and Si, 2012; Wang 
et al., 2017 

https://content.oss.deltar
es.nl/delft3d/manuals/De
lft3D-
PART_User_Manual.pdf 

MOTHY Météo-France 
http://www.meteorologie.
eu.org/mothy/ 

Daniel, 1996; Daniel 
et al., 2003; 2005; 
Cucco and Daniel, 
2016; Daniel et al, 
2021 

 

OSERIT 

The Royal 
Belgian Institute 
of Natural 
Sciences 

https://oserit.naturalscien
ces.be/about.php 
 

Legrand and 
Dulière, 2012;2013    
 

Dulière et al., 2013 

SEATRACK
WEB 

Swedish 
Meteorological 
and 
Hydrological 
Institute 

https://stw.smhi.se/ 

Ambjörn, 2007; 
Verjovkina et al., 
2010; Ambjörn et al., 
2014; 
 
 

https://helcom.fi/action-
areas/response-to-
spills/manuals-and-
guidelines/ 
 
https://stw.smhi.se/playe
r/help/classic/?domain=h
elcom 
 
https://www.smhi.se/polo
poly_fs/1.15599!/Seatrac

http://www.medslik-ii.org/
http://www.oceanography.ucy.ac.cy/medslik/
http://www.oceanography.ucy.ac.cy/medslik/
https://response.restoration.noaa.gov/oil-and-chemical-spills/oil-spills/response-tools/gnome-suite-oil-spill-modeling.html
https://response.restoration.noaa.gov/oil-and-chemical-spills/oil-spills/response-tools/gnome-suite-oil-spill-modeling.html
https://response.restoration.noaa.gov/oil-and-chemical-spills/oil-spills/response-tools/gnome-suite-oil-spill-modeling.html
https://response.restoration.noaa.gov/oil-and-chemical-spills/oil-spills/response-tools/gnome-suite-oil-spill-modeling.html
https://response.restoration.noaa.gov/oil-and-chemical-spills/oil-spills/response-tools/gnome-suite-oil-spill-modeling.html
https://response.restoration.noaa.gov/oil-and-chemical-spills/oil-spills/response-tools/gnome-suite-oil-spill-modeling.html
https://content.oss.deltares.nl/delft3d/manuals/Delft3D-PART_User_Manual.pdf
https://content.oss.deltares.nl/delft3d/manuals/Delft3D-PART_User_Manual.pdf
https://content.oss.deltares.nl/delft3d/manuals/Delft3D-PART_User_Manual.pdf
https://content.oss.deltares.nl/delft3d/manuals/Delft3D-PART_User_Manual.pdf
https://oserit.naturalsciences.be/about.php
https://oserit.naturalsciences.be/about.php
https://www.scopus.com/affil/profile.uri?id=60014318&origin=AuthorResultsList
https://www.scopus.com/affil/profile.uri?id=60014318&origin=AuthorResultsList
https://www.scopus.com/affil/profile.uri?id=60014318&origin=AuthorResultsList
https://www.scopus.com/affil/profile.uri?id=60014318&origin=AuthorResultsList
https://www.scopus.com/affil/profile.uri?id=60014318&origin=AuthorResultsList


https://www.sintef.no/en/software/oscar/
https://www.sintef.no/en/software/oscar/
https://manuals.mikepoweredbydhi.help/2017/Coast_and_Sea/MIKE_213_OS.pdf
https://manuals.mikepoweredbydhi.help/2017/Coast_and_Sea/MIKE_213_OS.pdf
https://manuals.mikepoweredbydhi.help/2017/Coast_and_Sea/MIKE_213_OS.pdf
https://manuals.mikepoweredbydhi.help/2017/Coast_and_Sea/MIKE_213_OS.pdf


https://response.restoration.noaa.gov/oil-and-chemical-spills/oil-spills/how-noaa-responds-oil-spills.html
http://www.srgh.nl/deltares.html
https://marine.copernicus.eu/it/node/1886


https://www.scopus.com/affil/profile.uri?id=60014318&origin=AuthorResultsList
https://www.scopus.com/affil/profile.uri?id=60014318&origin=AuthorResultsList
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2. Transport and oil weathering processes: most of the state-of-the-art models include advection, diffusion, 
spreading, beaching, entrainment, evaporation, and emulsification, which are the main processes affecting 
the oil at the time scale of the response. Other processes such as dissolution, photo-oxidation, or 
biodegradation are less common and supported by a limited number of models (see Table 2).  

3. Definition of the oil spill discharge: capacity to consider surface and sub-surfaces releases of oil and 
instantaneous or continuous releases, which is of relevance to address the oil spill scenario of a sunken 
vessel releasing oil.  

4. Definition of the initial slick shape: capacity to provide the location of the oil spill in different ways (e.g. 
providing geographical coordinates or polygons), which is important to update the information of the oil 
location with observations (e.g. aerial observations, satellite images, images from RPAS, marine pollution 
surveillance reports). 

5. Setting met ocean forcings: oil spill models require met ocean fields to simulate the fate and transport of oil. 
However, some of them are closely coupled to met ocean forecasting systems in their application area or 
to hydrodynamic models. The capability of the model to run with standard met ocean data and de-coupled 
from any forecasting system or hydrodynamic model is important to ensure the integration with different 
data providers. 

6. Model parameters available for calibration: model parameters to adjust the model outputs with real data. 
The most important parameters in a lagrangian transport model are the wind drag coefficient (CD) and the 
diffusion coefficient (D) (see Ec. 1 and Ec. 4). The model calibration aims to find the optimal values of 
these coefficients to minimize the difference between actual data and numerical trajectories. The 
application of calibration techniques in real time is not a common practice and it is usually carried out 
offline (e.g. Abascal et al. 2009a,b; 2015; De Dominicis et al., 2013b). The manual calibration is more 
feasible than the automatic calibration and will allow the user to modify CD and D to adjust, as far as 
possible, the advection and diffusion of the oil slicks. 

7. Model outputs: results provided by the oil spill model and required for the response simulator.  
8. Model interoperability and standardized outputs: capacity of the model to provide standardized outputs 

(e.g. netCDF, json) and interoperability for exchanging the results. 
9. License: oil spill models range from open-source code to commercial. Open-source code will facilitate the 

integration of the model in the new system and the maintenance and sustainability of the system. 
Moreover, source codes hosted in a public source code management system, such as GitHub, facilitate to 
follow the life of the model: new features, improvements, bug fixes, deployment rhythm, team involvement 
in development, among many other aspects.  

The models have been analysed based on the available and public references and documents shown in Table 1 
which includes: scientific publications, technical manuals, project reports, and websites. As previously mentioned, 
the list of models of interest for MS provided by EMSA (see Appendix A) has been also considered in the analysis. 
It is worth mentioning that the available information depends on the model, being higher for open-source models 
and more limited for private models. Based on this analysis, Table 2 shows the comparison of the different models 
(unknown fields refer to information not found in the review of the documentation), and Table 3 shows the pros and 
cons of each model. 

The models included in Table 3 are 3D state-of-the-art models that compute the most important transport and 
weathering processes affecting the oil spill at sea. All of them have been published in scientific journals, which 
ensures the scientific quality of the model, and have been validated to a greater or lesser extent using drifting 
buoys and applied in real cases.  

In general terms, all models provide the most important variables required by the future response simulator, such 
as the temporal evolution of the transport and dispersion of the oil spill or the temporal evolution of the water 
content and viscosity. However, other variables such as thickness, are calculated by the models, but sometimes 
not provided as an output. In this case, an specific implementation in the selected model for the new system would 
be required to provide this variable as an output of the numerical modelling. It is worth mentioning that the 
numerical modelling of the oil slick thickness is complex and it is is usually represented by models as an average 
value for the slick. 
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Thus, the oil spill model to be implemented in the new system shall be able to be updated. Likely, it could be 
needed (or not) specific developments to incorporate the requirements of the system and potential issues that may 
arise during the system development. 

Table 3 presents the pros and cons of the models, highlighting some specific aspects beyond these general 
features.  
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Table 2 - Comparison of models. 

MODEL NAME TESEO MOHID MEDSLIK-
II OpenOil GNOME DELFT3

-PART MOTHY OSERIT SEATRACK 
WEB 

POSEIDON-
OSM OILMAP OSCAR OSIS 

MIKE 21/ 
OIL 

SPILL 

License Public 
Open-
source 

Open-
source 

Open-
source 

Open-
source 

Open-
source 

unknown unknown unknown unknown Proprietary 
software 

Proprietary 
software 

unknown Proprietary 
software 

First release 2007 2001 2013 2019 
late 
1990's unknown 1994 2013 1995 2003 1992 early 1990's 

early 
1990's unknown 

Download and access 
on-
demand  

github-
site  

on-demand  

github-
site  

github-
site  

on-
demand info  on-demand  on-demand  on-demand  on-demand  info  unknown info  

Scientific-technological 

publications 
Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Third-party model of interest for 

EU members (based on 

Appendix A) 

NA-Not 

applicable 
NA NA NA BG NA NA BE DE, DK, FIN NA 

IRL, NL, SP, 

RO 
NA IT NA 

Feasible to be implemented in 

the future system 
Yes Yes Yes Yes Yes unknown unknown unknown unknown unknown unknown unknown unknown unknown 

3D model Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Discharge 

methods 

Single Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Continuous Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes unknown Yes 

Initial slick 

definition 

Point Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes unknown Yes 

Polygon No Yes Yes Yes Yes Yes unknown unknown Yes unknown unknown unknown unknown Yes 

Able to use met ocean fields 

from different sources 
Yes Yes Yes Yes Yes unknown unknown unknown unknown unknown Yes Yes unknown unknown 

Transport and 

weathering 

processes 

Advection Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Wind drift Yes Yes Yes Yes Yes Yes Yes Yes Yes No Yes Yes Yes Yes 

Stokes's drift Yes Yes Yes Yes No No No Yes Yes Yes No Yes Yes  No 

Spreading Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Diffusion Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Beaching Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

https://ihcantabria.com/en/specialized-software/english-teseo/
https://ihcantabria.com/en/specialized-software/english-teseo/
https://github.com/Mohid-Water-Modelling-System/MOHID-Lagrangian
https://github.com/Mohid-Water-Modelling-System/MOHID-Lagrangian
http://www.medslik-ii.org/users/login.php
https://github.com/OpenDrift/opendrift/
https://github.com/OpenDrift/opendrift/
https://github.com/NOAA-ORR-ERD/PyGnome
https://github.com/NOAA-ORR-ERD/PyGnome
https://oserit.naturalsciences.be/
https://oserit.naturalsciences.be/
http://www.meteorologie.eu.org/mothy/index.html
https://oserit.naturalsciences.be/
https://stw.smhi.se/player/help/classic/?domain=helcom#links
https://poseidon.hcmr.gr/contact-us
https://www.rpsgroup.com/services/oceans-and-coastal/modelling/products/oilmap/
https://www.sintef.no/en/software/oscar/
https://www.mikepoweredbydhi.com/dhi/business-applications/globalsea-oil-spill
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MODEL NAME TESEO MOHID MEDSLIK-
II OpenOil GNOME DELFT3

-PART MOTHY OSERIT SEATRACK 
WEB 

POSEIDON-
OSM OILMAP OSCAR OSIS 

MIKE 21/ 
OIL 

SPILL 

Entrainment Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Evaporation Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Emulsification Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Dissolution No Yes No No Yes Yes No No No No No Yes No Yes 

Sedimentation Yes Yes Yes No No Yes Yes No No Yes Yes Yes No No 

Biodegradation No No No No Yes No No No No  No No Yes No Yes 

Photo-

oxidation 
No No No No No No No No No  No No No No Yes 

Calibration 

variables 

Wind drag 

coefficient 
Yes Yes Yes Yes Yes Yes No Yes Yes No Yes Yes Yes Yes 

Diffusion 

coefficient 
Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Output 

variables 

Oil slick 

transport and 

dispersion 

(particles 

evolution) 

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Thickness No unknown unknown unknown unknown unknown No unknown unknown unknown unknown unknown unknown Yes 

Viscosity 

evolution 
Yes Yes Yes Yes Yes Yes No Yes Yes unknown Yes Yes Yes Yes 

Oil Budget Yes Yes Yes Yes Yes Yes No Yes Yes unknown Yes Yes Yes Yes 

Mass of oil 

and water 
Yes Yes Yes Yes Yes unknown No unknown Yes unknown Yes unknown unknown Yes 

Interoperability 
Interoperabilit

y (csv, json, 

netcdf...) 

Yes Yes Yes Yes Yes unknown unknown unknown unknown unknown unknown unknown unknown unknown 





















https://response.restoration.noaa.gov/oil-and-chemical-spills/oil-spills/resources/in-situ-burning.html
https://response.restoration.noaa.gov/oil-and-chemical-spills/oil-spills/resources/in-situ-burning.html




https://www.elastec.com/encounter-rate-oil-spill-response/#definitions
https://www.elastec.com/encounter-rate-oil-spill-response/#definitions


https://www.bsee.gov/what-we-do/oil-spill-preparedness/response-system-planning-calculators
https://response.restoration.noaa.gov/oil-and-chemical-spills/oil-spills/response-options-calculator-roc
https://response.restoration.noaa.gov/oil-and-chemical-spills/oil-spills/response-options-calculator-roc


https://www.genwest.com/projects/roc/
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Figure 12 - Response Calculator methodology to estimate mechanical recovery capacity. 

 
4.2.4. Comparison of the response systems 

Following the review of the top cut-edge response systems available, the comparison of the main aspects and 
characteristics is summarized in Table 6. 

Table 6 - Response systems comparison. 

Main aspects of the system RC ROC 

Met ocean conditions Time-constant Time-constant or time-varying 

Recovery Rate estimation 
Constant value for the entire 
response 

Time-varying value (hourly) 

Max simulation days No limit 5 days 

Oil slick thickens used Not considered Constant value or hourly value 

Encounter rate estimation No Yes 

Skimmer Recovery Efficiency is 
based on 

Skimmer type 

Skimmer type and weather 
conditions (wind or wave) or 
product viscosity. Efficiency used is 
the most unfavourable of both 
possibilities 

Oil database integrated None ADIOS oil database 

Oil spill trajectory model integrated None (it can use OILMAP results) 
None (but ROC is integrated into 
PyGNOME) 

Multi-spill approach No No 

Pairing stand-alone equipment 
rules 

Well documented rules but not 
automatically implemented 

Few fixed pairings and users can 
create new ones. 

Estimation of mobilization time and 
first transit time 

Yes, using path-finding algorithms User-defined 

Cost estimation Yes No 

 
Based on the comparison of the RC and ROC systems, the following potential improvements regarding to the state-
of-the-art for the future new system have been identified (more details in Table 7):  
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provided in the RC). Based on vessel classification and equipment size the following rules can be applied directly for 
large VOO (Table 11) and small VOO (Table 12). 

Table 11 - Large VOO capacity rules. 

Deck space 
Operation 

mode 
Equipment 

size 
Equipment 

capacity 
Allowed equipment 

K < 200 Tow Small/Large 
1 piece of 
each type 

Storage, boom (up to 500 m), fire-boom 

K > 200 Tow Small/Large 
1 piece of 
each type 

Storage, boom (up to 500 m), fire-boom 

K > 200 Deploy Small/Large 
1 piece of 
each type 

Skimmer, boom (up to 500 m), Hi-speed 
containment systems storage, fire boom, small 
dispersant system (DAS and up to 4 m3 of 
dispersant), or large dispersant system (DAS 
and up to 20 m3 of dispersant) 

 

Table 12 - Small VOO capacity rules. 

Deck space 
Operation 

mode 
Equipment 

size 
Equipment 

capacity 
Allowed equipment 

K < 200 Tow Small 1 piece Storage, boom (up to 250 m), fire-boom 

K > 200 Tow Small 1 piece Storage, boom (up to 250 m), fire-boom 

K > 200 Deploy Small 1 piece 
Skimmer, boom (up to 250 m), sweeping arms, 
storage, fire boom, small dispersant system 
(DAS and up to 4 m3 of dispersant) 

This option is less realistic than Option1 as it does not take into account the available deck space of the vessel and 
the size and needs of the equipment. Moreover, it only allows the selection of the equipment specified in (Table 11) 
and (Table 12), regardless of the available deck space left. However, it requires less information about the properties 
of the resources, which can be an advantage when the availability of information is limited.  

5.2. Operability assessment and window of opportunity  

The objective of this section is: i) to analyze the aspects that influence the operability of the response operation and 
ii) to identify and assess the possibility of having a warning message displayed to the user on the window of 
opportunity for oil spill response at sea considering the weather conditions and the characteristics of the weathered 
oil. These aspects are addressed in step 1 of the proposed methodology.  

Response operations are strongly impacted by met ocean conditions as any operation at sea. The operability 
assessment provides the met ocean conditions in which these specific operations can be carried out to ensure the 
safety and performance of the personnel and the equipment. Operability assessment has been divided into two 
main sections: 1) general operability related to general factors such as visibility, met ocean or environmental 
temperature; and 2) operability limits for each response technique based on weather conditions and the 
characteristics of the weather oil. 

Moreover, the window of opportunity defines the time periods for effective utilization of marine oil spill response 
technologies and methodologies in clean-up operations (Norvidvik, 1999) and mainly depends on the changes in 
the physical and chemical properties of the oil (oil weathering) and the weather conditions. The window of 
opportunity will be estimated based on the operability limits established for the response operations techniques as 
part of the operability assessment. 
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For the management of geospatial databases, such as bathymetries, topo-bathymetries and coastlines, two 
approaches can be taken. The first option would be the same approach as with met ocean data, the system could 
make use of interoperability protocols to access datasets managed by data providers. However, it should be noted 
that these datasets are not constantly updated, so there is no need to establish a communication mechanism to 
download and constantly update them. The second option would be to store these datasets in the system and 
provide this information to the different subsystems without accessing the web services of the data providers, 
avoiding this dependency.  

It is worth mentioning that the exchange mechanism will be further analysed in WP 2- Conceptual and physical 
system architecture for the tool and in the report on Part 2 of this project. 

6.2.1. Geospatial data sources 

Coastlines coordinate definition and bathymetry information are needed to develop an oil spill simulation. Several 
regional databases are freely provided by many institutions, usually of their areas of interest. In the case of Europe, 
the European Marine Observation and Data Network (EMODnet, emodnet.ec.europa.eu/en) provides a high-
resolution bathymetry (~115m) updated in 2020 (Figure 24). EMODnet also provides a recent development based 
on the combination of information of satellite data (typically Sentinel-2 and Landsat-8) and the Global Tide Surge 
Model (GTSM) to define digital coastlines for the European seas at LAT (Lowest Astronomical Tide), MSL (Mean-
Sea-Level), and MHW (Mean-High-Water). 

 

Figure 24 - EMODnet Bathymetry viewing and download service (https://portal.emodnet-bathymetry.eu/). 

Additionally, global geospatial data is selected as background for the European regional information. In this case, 
the bathymetry product is provided by the General Bathymetric Chart of the Oceans (GEBCO, www.gebco.net/) 
that provides a 15 arc-second resolution updated in 2021. Global coastline definition is selected from Global Self-
consistent, Hierarchical, High-resolution Geography Database (GSHHG, www.soest.hawaii.edu/pwessel/gshhg/) 

Geospatial databases selected at the date of elaboration of this consultancy and their main characteristics are 
summarized in Table 22. 

Table 22 - Geospatial databases sorted by priority and their main characteristics. 

Provider Type Scale Name 
Spatial 

resolution 
Format 

EMODnet Bathymetry Regional 
Digital Terrain 
Model  

3.75" arc 
(~444m) 

ESRI ASCII, XYZ, CSV, 
NetCDF, GeoTiff and SD 

https://emodnet.ec.europa.eu/en
http://www.gebco.net/
http://www.soest.hawaii.edu/pwessel/gshhg/
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Provider Type Scale Name 
Spatial 

resolution 
Format 

EMODnet Coastline Regional 
Satellite-
Derived  

Variable ESRI Shapefile 

GEBCO 
Topo-
bathymetry 

Global GEBCO grid 15" arc (~115m) 
ESRI ASCII, NetCDF, and 
GeoTiff 

GSHHG Coastline Global GSHHG Variable 
ESRI Shapefile and Native 
binary files 

 

6.2.2. Oceanic data sources 

Mainly, the production of the physical oceanic data is derived from current circulation models and wave 
propagation models that usually run coupled to atmospheric models. In the case of Europe, the agency in charge of 
this general forecast is the European Centre for Medium-Range Weather Forecasts (ECMWF, 
https://www.ecmwf.int/) which provides a global atmosphere and wave forecasts. 

However, the European Union has developed during the last decades a robust service called Copernicus Marine 
Environment Monitoring Service (CMEMS, marine.copernicus.eu/) providing free, open, regular, and systematic 
reference information on the blue (physical), white (sea ice), and green (biogeochemical) ocean state, variability 
and dynamics across the global ocean and European regional seas. Furthermore, during the last years, the 
evolution of this service is evolving to reach different scales: global, regional, and sub-regional datasets. Global 
and regional providers are already successfully used in many downstream services and currently, CMEMS is under 
the development of a new step forward to reach sub-regional and local scales. 

CMEMS products that satisfy the system demands have been selected as top-priority providers. Alternative to 
these products, the German Weather Service (DWD, openskiron.org/en/icon-gribs) offers a comprehensive sub-
regional grid European-collection of winds and waves forecasting (see Figure 25) in grib2 format that cover almost 
the entire EU.  

 

Figure 25 - Ocean forecast grids provided by CMEMS (left) and DWD (right). 

The list of analysed providers at the time of elaboration of this consultancy is presented in Table 23.  

 

https://www.ecmwf.int/
https://marine.copernicus.eu/
https://openskiron.org/en/icon-gribs
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Provider Scale Name 
 

Variables 
Resolution  Temporal 

horizon 

Exchange 
services 

Access 

Spatial Temporal 

FTP 
WMS 

CMEMS Regional Baltic Sea 

Surface currents, 
Depth-averaged 

currents, 3D currents, 
Potential temperature, 

Salinity 

2km hourly 6 days 

Subsetter 
(https) 

Opendap 
FTP 

WMS 

open 

CMEMS Regional 
Baltic Sea 
(waves) 

Hs, Tp and Dir of total 
spectrum, swell 1 and 

sea 2km hourly 6 days 

Subsetter 
(https) 

Opendap 
FTP 

WMS 

open 

CMEMS Regional Black Sea 

Surface currents, 
Depth-averaged 

currents, 3D currents, 
Potential temperature, 

Salinity 

0.025º hourly 10 days 

Subsetter 
(https) 

Opendap 
FTP 

WMS 

open 

CMEMS Regional 
Black Sea 
(waves) 

Hs, Tp and Dir of total 
spectrum, swell 1 and 

sea 
0.025º hourly 10 days 

Subsetter 
(https) 

Opendap 
FTP 

WMS 
 

open 

CMEMS Regional Arctic 

Surface currents, 
Depth-averaged 

currents, 3D currents, 
Potential temperature, 

Salinity 

12.5km hourly 11 days 

Subsetter 
(https) 

Opendap 
FTP 

WMS 
 

open 
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Provider Scale Name 
 

Variables 
Resolution  Temporal 

horizon 

Exchange 
services 

Access 

Spatial Temporal 

CMEMS Regional Arctic (waves) 

Hs, Tp and Dir of total 
spectrum, swell 1 and 

sea 
3km hourly 10 days 

Subsetter 
(https) 

Opendap 
FTP 

WMS 
 

open 

DWD Sub-Regional 
ICONgrids 

(waves) 

Hs, Tp and Dir of 
swell and sea 0.063º 

hourly (0-78h) 
3-hourly (78-

120h) 
DWD 

 open 

CMEMS Global Global 

Surface currents, 
Depth-averaged 

currents, 3D currents, 
Potential temperature, 

Salinity 

0.083º hourly 10 days 

Subsetter 
(https) 

Opendap 
FTP 

WMS 
 

open 

CMEMS Global Global (waves) 

Hs, Tp and Dir of total 
spectrum, swell 1 and 

sea 
0.083º 3-hourly 10 days 

Subsetter 
(https) 

Opendap 
FTP 

WMS 
 

open 

ECMWF Global 
HRES-WAM  

(waves) 

Hs, Tp and Dir of total 
spectrum 0.4º 

3-hourly (0-144h) 
6-hourly (150-

240h) 
10 days 

FTP, 
AmazonS3, 

Azure 

open 

ECMWF Global 
Set - II 

HRES-WAM 
(waves) 

Hs, Tp and Dir of total 
spectrum, swell 1 and 

sea 0.1º 

Hourly (0-90h) 
3-hourly (93-

144h) 
6-hourly (150-

240h) 

10 days 

FTP, 
AmazonS3, 
Azure Open-

access 

Under 
request or 
payment 
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6.2.3. Meteorological data sources 

Although meteorological numerical modelling was developed before oceanic ones, this data is usually more 
restricted to be freely accessed. Following the same criterion as the used for oceanic data, the most important and 
recognized provider in Europe is ECMWF which provides global forecast products to feed regional models of 
Members States Meteorological institutes. Since the top resolution product is not open, access to this provider has 
to be requested by EMSA. Additionally, open data products of this provider have a maximum resolution of 0.4º and 
maximum temporal resolution of three hourly data (see Figure 26). It is important to highlight the relevance of 
meteorological data for the new system. High-resolution meteorological data, and specially wind fields, are of high-
relevance to provide accurate simulations and to have a realistic system. Therefore, to have access to high-
resolution meteorological data will be of paramount importance for the future system. 

Regional atmospheric forecasts of the state members are difficult to be accessed (restricted under request or 
payment) and usually, they lack format homogeneity among each other. For that reason, a standard input method 
will be required following the standards of netCDF format and CF-conventions to allow the Member States to feed 
the system with its forecasts if fulfil these standards. 

Global Forecast System (GFS, https://www.emc.ncep.noaa.gov/emc/pages/numerical_forecast_systems/gfs.php) 
provided by NOAA is selected as a backup provider because of its extensive use worldwide and free access 
through NOAA NOMADS distribution system (https://nomads.ncep.noaa.gov/). Finally, DWD European forecasts, 
which is also a publicly available data source, are considered to provide the system sub-regional grids of the main 
atmospheric variables needed.  

 

 

Figure 26 - Visualization of ECMWF HRES open-data (wind at 10m above ground). 

In Table 24 the selected databases at the time of the development of this consultancy are summarized with their 
main characteristics related to their spatial and temporal resolution. 

 

https://www.emc.ncep.noaa.gov/emc/pages/numerical_forecast_systems/gfs.php
https://nomads.ncep.noaa.gov/
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Table 24 - Atmospheric databases sorted by priority and main characteristics. 

Priority Provider Scale Name 
Variables Resolution Temporal 

horizon 

Exchange 
services 

Access 
 

Spatial Temporal 

1 ECMWF Global Set I - HRES 

Winds at 10m 
Visibility 

 0.1º 

Hourly (0-90h) 
3-hourly (93-

144h) 
6-hourly (150-

360h) 

10 days 

FTP, Amazon 
S3, Azure 

Under 
request or 
payment 

2 DWD Sub-Regional ICONgrids 
Winds at 10m 

 0.063º hourly (0-78h) 5 days 
Direct 

download grib 
(https) 

open 

3 NOAA Global GFS 
Winds at 10m 

Visibility 
 

0.25º 
Hourly (0-120h) 
3-hourly (120-

384h) 
16 days 

Opendap, 
FTP, https, 

gribfilter 

open 

4 ECMWF Global  HRES (open) 
Winds at 10m 

0.4º 
3-hourly (0-144h) 

6-hourly (150-
240h) 

10 days 
FTP, Amazon 

S3, Azure 
open 
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6.2.4. In-situ instrumental measurements 

Near real-time instrumental information during an emergency is highly important to support decision-making. This 
information can be very useful to help in short-term decisions if can be easily and well visualized. Based on the 
approach of generating a system managed through a GIS interface, the feasibility of an agile visualization and 
access to instrumental data is intended. 

At this point, another development in the framework of CMEMS is selected. The Copernicus Marine In Situ TAC 
(http://www.marineinsitu.eu/) provides research and operational framework to develop and deliver In Situ 
observations and derived products based on such observations, to address progressively global and regional 
needs for monitoring, modelling, or downstream services development. This development offers open access to a 
wide range of near-real-time data through its online dashboard (see Figure 27). The complete list of the data 
categories provided by the In Situ Tac portal vs the desired ones for the system is summarized in Table 25. 

Table 25 - CMEMS In Situ TAC categories classified as relevant and non-relevant ones for being integrated into the system. 

Relevant categories Non-relevant categories 

High-Frequency Radars (HF) Saildrones (SD) 

Moorings (MO) Thermistor chains (TX) 

River Flows (RF) Ferrybox (FB) 

Tide Gauges (TG) XBTs (XB) 

Profilers (PF) Mini Loggers (ML) 

Gliders (GL) CTDs (CT) 

Drifters (DB) Thermosalinometer (TS) 

Drifters (DC) Bottles (BO) 

 Sea mammals (SM) 

 

Figure 27 - Snapshot of CMEMS In Situ TAC dashboard (link: http://www.marineinsitu.eu/dashboard/). 

 

http://www.marineinsitu.eu/
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SCALE PROVIDER TYPE NAME 

Global COPERNICUS Satellite (EU) Sentinel 1 

Global  COPERNICUS Satellite (EU) Sentinel 2 

Global  COPERNICUS Satellite (EU) Sentinel 3 

Global  USGS Satellite (EEUU) LandSat 8 

Global  USGS Satellite (EEUU) LandSat 9 

Global  NASA Satellite (EEUU) MODIS 

Global  NASA Satellite (EEUU) VIIRIS 

Global  NASA Satellite (EEUU) PACE (launch 2023) 

 

6.4. Possibility of integrating the impact of coastal environmental data 

The objective of this section is to identify and assess the possibility of integrating the impact of coastal 
environmental data (e.g. river outlets, islands/topography, local currents) and tides and near shore bathymetry to 
better estimate and reflect a spill occurring near the coast.  

The success of the application of oil spill numerical models to forecast oil slick trajectories depends on the 
formulation of the model itself, but more importantly on the input data (wind, currents, and waves) provided by the 
met ocean forecasting systems. 

The evolution of operational oceanography for oil spill response shows that noticeable advances have been made 
in modelling at a regional scale (O(km)). As shown in previous sections, nowadays there are a high number of 
operational oceanography systems that provides the forecast of ocean currents at regional scale. For example, 
Copernicus Marine Service provides the forecast of currents and other ocean variables with a spatial resolution of 
2- 3 km, depending on the area. These currents are appropriate to simulate the oil in the open sea but have 
limitations for the simulation of the oil spill trajectory in coastal and local areas.  

To improve the accuracy of the simulations near the coast, taking into account the aforementioned variables (river 
outlets, islands, local currents, tides, shore bathymetry) downscaled currents are mandatory. To obtain the high-
resolution currents required in coastal areas, local hydrodynamic models has to be nested to the regional models 
(e.g. CMEMS) in order to include the effect of coastal and local hydrodynamics. As an example, Figure 28 and 
Figure 29 show a surface currents field provided by a regional model (CMEMS - Atlantic-Iberian Biscay Irish) and a 
coastal model (Puertos del Estado - Spain) in the Gulf of Biscay. 

 



http://www.unidata.ucar.edu/software/netcdf/
https://cfconventions.org/


http://www.marineinsitu.eu/
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In December 2021, the Environmental Hydraulics Institute of Cantabria (IHCantabria) was awarded the European 
Maritime Safety Agency (EMSA) contract 2021/EMSA/NEG/5/2021, call for “A feasibility study for the development 
of a software tool to Support Member States on oil pollution response operations at sea”. In the framework of this 
contract, IHCantabria will evaluate the feasibility of the development of an enhanced IT tool and will define its 
functional and technical requirements. To achieve this objective, the scope of the work is divided into two parts:  

�v Part 1: gathering of information to fully understand the functional aspects of the tool and its limitations.  
�v Part 2: proposal for options for the definition of the functional, non-functional, and technical requirements of the 

tool.  

This document presents the work carried out for the definition of the functional, non-functional, and technical 
requirements of the tool (Part 2). 
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Document Summary 
EMSA is currently exploring the feasibility to develop an IT tool, hereinafter referred to as system, to support Member 
States in their preparedness and operational decision-making process of mobilizing and deploying oil pollution 
response resources at sea. The main goal of this project is to gather information on existing tools to evaluate the 
feasibility of the development of an enhanced IT system and to define its functional and technical requirements. As 
mentioned above, the work is divided into two parts (Part 1 and Part 2). This document is the final report referring to 
Part 2 of the deliverables: options for the definition of the functional, non-functional and technical requirements of the 
tool. 

To achieve these objectives, this document is focused on the following analysis:  

�v review of the functional aspects of the tool provided in Part 1;  
�v review and assessment on the conceptual and physical architecture of the System;  
�v review and assessment on the functional, non-functional, and technical requirements. 
�v review and assessment on potential issues  

Section 1 englobes the objectives, scope, and structure of the document whilst Section 2 provides the conceptual 
and physical architecture of the system, which includes the architecture and all its components. Section 3 provides 
the system requirements, including functional, non-functional and technical requirements. Finally, appendix A 
provides the software requirements in EMSA’s requirements template and appendix B contains the annexes to the 
requirements of the system. 
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1. INTRODUCTION 
1.1. Objectives 

EMSA is currently exploring the feasibility to develop an IT system to support Member States in their preparedness 
and operational decision-making process of mobilising and deploying oil pollution response resources at sea. 

The main goal of the project “Feasibility study for the development of a software tool to Support Member States on 
oil pollution response operations at sea”, is to gather information on existing tools, to evaluate the feasibility of the 
development of an enhanced system and to define its functional and technical requirements.  

This feasibility study discusses to which extent EMSA’s vision and desired functionalities of the tool are technically 
feasible. It also proposes technical solutions that EMSA may take into account in the preparation of the requirements 
for the procurement of services for the development of the future IT tool. 

The information to be gathered and the assessment to be made within this project will enable the concrete definition 
of the functional, non-functional and technical requirements of the future IT tool. To achieve these objectives the work 
is divided into two parts:  

�v Part 1: gathering of information to fully understand the functional aspects of the tool and its limitations.  
�v Part 2: proposal for options for the definition of the functional, non-functional and technical requirements of the 

tool. 

This document is focused on technical aspects of the tool and its limitations (Part 2). 

1.2. Scope of the document 

This document is the final report on Part 2 of the deliverables. This work has been carried out in the framework of 
Work Package 2 and Work Package 3, with the objective of providing an architectural overview and a list of functional, 
non-functional and technical requirements for the new tool. To achieve this objective, the following tasks have been 
undertaken. 

WP 2: 

�v Task 2.1. To propose and present a concept architecture for the tool and its systems.  
�v Task 2.2. To provide different views of the architecture. 
�v Task 2.3. To present the IT work required in work packages in terms of components. 
 

WP 3: 

�v Task 3.1. An analysis of the high-level requirements and propose functional, non-functional and technical 
requirements according with EMSA’s guidance. 

�v Task 3.2. Identify and discuss potential issues. 
 

1.3. Report structure 

The document is organized as follows: 

�v Section 1 provides an introduction to the project. 
�v Section 2 provides a conceptual and physical architecture of the new system. 
�v Section 3 presents the system requirements and potential issues. 
�v The Appendix A provides the requirements according with EMSA’s guidelines. 
�v The Appendix B provides complementary information related to the requirements of system.  
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2. CONCEPTUAL AND PHYSICAL ARCHITECTURE 
2.1. Architecture 

The System proposed is based on a client-server infrastructure, which is composed by two main sections: back-end 
and front-end. Figure 1 shows a graphical representation of the workflow between front-end and back-end sections 
for any standard Web application. 

 

Figure 1 – Client-server infrastructure. 

The front-end includes user interfaces and client’s computer system used for accessing the Geospatial information 
through a fit for purpose user interface and interoperability protocols. 

On the other hand, the back-end includes servers, data storage system, virtual machines, backup system, processing 
system, monitoring system and the required software to provide interoperability protocols to provide access to the 
data. Back-end is in charge of gathering, performing analytical processes, data management and provision of 
interoperability protocols. 

The main objective of the proposed architecture is the collection of environmental data that will be translated into 
information to increase the knowledge of end users and facilitate decision-making processes. 

It is important to highlight that the infrastructure will be based on an API architecture, which will provide a set of 
software interfaces that will expose backend data and application functionality for use in new applications or testing 
lab environments for new developments. 

The System proposed should be compliant with EMSA’s Enterprise Service Oriented Architecture with the objective 
of providing business and data services to other applications and being flexible and agile in order to easily adapt to 
change in short time. In this sense, the architecture could be summarized in the management of four types of data 
products (modelling, satellite, real time, coast), and processing capabilities, which include the oil spill modelling and 
Simulator analysis to obtain the required information and knowledge, which attempts to ensure end users who receive 
this visual information gain greater insights and perspectives on the topic (see Figure 2). 
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Figure 2 – Subsystems of the proposed architecture. 

The subsystems proposed are listed and briefly described: 

�x The MetOcean forecasting subsystem  - collect and standardize the access to MetOcean data products in 
raster format (forecast data). 

�x The MetOcean  Real time subsystem  - collect and standardize the access to real time data from in situ and 
remote sensing devices, such as MetOcean buoys or High Frequency Radars respectively.      

�x The Remote Sensing subsystem  – make use of systems such as the Earth Observation Data Centre 
(EODC) and SurvSeaNet, which expose OGC services that provide standardize access to remote sensing 
products from satellite observations and Remotely Piloted Aircraft Systems (RPAS).  

�x The Coastal Geospatial subsystem  - manage geospatial information such as topographies, bathymetries, 
etc. 

�x The Oil spill model subsystem  - estimate the trajectory, dispersion, and weathering of the oil at sea. 

�x The Oil spill response simulator subsystem  - account the efficiency of oil pollution response operations 
at sea, highlighting the adequate response resources and equipment to be deployed.  

�x The Front-end subsystem  - provide access to advanced processing techniques coupled with innovative 
visualization techniques that will enable a wide array of digital decision support aimed at providing actionable 
information to decision-makers. 

Operational Systems (such as the modelling, satellite and the real time subsystems) will require robust and reliable 
infrastructures that allow them to perform autonomous tasks and workflows periodically. The ability to find out what 
is happening on the subsystems at any given time will be crucial to provide a high quality Service. In this sense, the 
system should be monitored, checking hundreds of sensors every 10-15 minutes, among them we should highlight 
the following sensors: communications, hardware status, space for storage, inputs for models, outputs from models 
and ingestion of real-time observations. The information obtained from these sensors will have to be exposed to be 
consumed by the current EMSA’s Monitoring system. 

Therefore, it is required to have a robust and reliable infrastructure, which will have to be monitored 24 hours a day, 
7 days a week, 365 days a year, ensuring business continuity and disaster recovery; with a Recovery Point Objective 
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(RPO) and Recovery Time Objective (RTO) in accordance with the Service Level Agreement (SLA) for the services 
provided.  

The Architecture proposed is composed by three main layers, see Figure 3: layer 1 is in charge of end user 
interactions with the system, the User Interface (UI) and User Experience (UX), layer 2 is in charge of the data 
management processes, and layer 3 is in charge of the required analysis, numerical simulations and Extract 
Transform and Load processes (ETL). 

 
Figure 3 – Layers of the architecture. 

Layer 1 – User Interface (UI) 

Web technologies must be used to access the system. A Web UI's advantage is that no additional software needs to 
be installed on client side and minimal demands are placed on the client platform. Web app will be 100% compatible 
with, at least, Microsoft Edge and Mozilla Firefox (latest versions). In order to avoid creating multiple platform 
dependent solutions, the app should be based on simple website access, with appropriate changes applied to the UI 
to take into account the smaller screen size, reduced bandwidth and touch based controls used by mobile devices. 

The user experience (UX) and user interface (UI) are key to provide a friendly tool. End user skills and knowledge 
will have to be identified in order to maximize the access and use of the system. In other words, the system will have 
to be adapted to best suit end user needs. 

Layer 2 – Data Management 

Operational decision-making processes require diverse spatial and temporal scale approaches in order to represent 
its multiple phenomena.  

Software development in environmental sciences relays on the way in which environmental data is managed, 
inhibiting or enabling future analysis. Rather than having silos of information for each specific functionality, the Data 
Management approach should be based on a centralised data management infrastructure that can be accessible 
through standard interoperability protocols by other modules (e.g. user interfaces or processing modules). In this 
sense, the architecture proposed is based on the design and implementation of Application Programming Interfaces 
(APIs), which will act as a broker between the data (modelling, real time, satellite, etc.) and the different subsystems: 
oil spill trajectory, simulator and front-end.  
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The proposed APIs for data management are listed and briefly described: 
 
�v API MetOcean – provides methods to access MetOcean products, forecasting and real time observations. 

  
�v API Remote sensing– provides methods to access remote sensing data products from satellite observations and 

RPAS.  
 
�v API Coastal Geospatial – provides methods to access coastal geospatial data. 

 
�v API Emergency - provides methods to access information managed in the Emergency Data Base (emergency 

properties, simulations, spill polygons...) 
 

�v API Oil DB - provides methods to access information managed in the Oil Data Base (oil characteristics) 

 
�v API Resources & Equipment - provides methods to access information managed in the Resource & Equipment 

Data Base 

Layer 3 – Processing 

The processing layer will be in charge on all the functionalities that require analysis on the fly and under demand. 
Four main functionalities are included in the processing layer:  

1) Oil spill model - the oil spill model selected will have to be integrated in the system to provide its numerical 
modelling capabilities. 

2) Response simulator model - the response simulator model will have to be integrated in the system to provide 
its numerical response simulator capabilities. 

3) Extract, Transform and Load processes - ETLs processes will have to be integrated in the system to 
assimilate data from: 

a. different metocean data providers such as Copernicus and NOAA, 

b. inputs required for the oil spill model selected for integration and its outputs, 

c. different results from other externally run oil spill models. 

4) Log generator - engine to monitor the status of the system autonomously (24x7). The Log generator will 
create and expose the information for the EMSA’s monitoring system. 

Access to the processing functionalities should be provided by APIs, ensuring agnostic access to invoke the models 
or access their results. The proposed APIs for processing are listed and briefly described:  

�x API Oil spill – provides methods to invoke the oil spill model dynamically with its range of settings. 

�x API Simulator – provides methods to invoke the simulator dynamically with its range of settings. 

�x API Monitor – provides methods for accessing granular data on the state of the system. 

Figure 4 summarizes the main components of each of the layers and provides a draft architecture proposal. 
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Figure 4 – Proposed architecture. 

Therefore, interoperability  will facilitate the creation of an ecosystem of technical users (developers) who can 
provide innovative solutions that will be able to be easily integrated in the future. The proposed architecture could be 
used as an “IT Lab” to design and test new models, functions and algorithms making use of the exposed APIs 
(Modelling, Real Time, Satellite, oil spill and simulator, etc.).  
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2.2. Components (WP) 

The IT work required for the design, development and implementation of the System is listed as subsystems 
corresponding with Work Packages (WP), see Table 1 . 

Table 1 – Work Packages & Subsystems. 

WP Priority Subsystem Subtasks 

WP1 5 
MetOcean 
forecasting 

Subsystem in charge of the management of MetOcean forecasting products:  
(1) collect and standardize modelling MetOcean products from different data 

providers (Copernicus, NOAA, etc.) or end users, 
(2) provide interoperability access to MetOcean products collected. 

WP2 5 Emergency 
management 

Subsystem in charge of the management of Emergencies:  
(1) set up emergencies 
(2) manage emergency properties and spill polygons 

WP3 5 Oil spill 
model 

Subsystem in charge of: 
Oil Spill modelling service, which includes:   

(1) set up of the model, 
(2) computing capacity,  
(3) interoperability to run the model and access the modelling results. 

Oil Spill characteristics database service, which includes:  
(1) database design,  
(2) interoperability for data management 

WP4 5 
Oil spill 
response 
simulator 

Subsystem in charge of highlighting the adequate response resources and equipment 
to be deployed, which includes: 
Oil pollution Response Simulator service, which includes:  

(1) Algorithms for the analysis, 
(2) computing capacity,  
(3) Interoperability to run the algorithms and access their results. 

Response resources and equipment database service, which include:  
(4) database design,  
(5) Interoperability for data management. 

WP5 2 MetOcean 
real time 

Subsystem in charge of MetOcean real time observations:  
(1) collect and standardize real time in situ data and   
(2) provide interoperability access to real time MetOcean products.   

WP6 1 Remote 
sensing 

Subsystem in charge of:  
(1) database design with the products of data providers (EODC and SurvSeaNet) 

and their OGC services.  
(2) access remote sensing data products from satellite observations and RPAS.    

WP7 3 Coastal 
Geospatial 

Coastal Geospatial Subsystem in charge of:  
(1) centralize and manage coastal data (bathymetries, topography, etc.).  

WP8 4 Front-end 

Subsystem in charge of facilitating user interaction with the System: 
(1) User Interface and User Experience design and development according with 

end user needs, 
(2) access management and role/privileges integrated with EMSA’s authorization 

services.   

The relationships among the Work Packages proposed are shown in Figure 5: WP 1, 2, 5, 6 and 7 are devoted to 
data collection and data management. Analysis and some data management (oil characteristics and response 
equipment) will be undertaken in WP3 and WP4. Finally, WP 8 requires outputs from all the WP. WP5 and 6 are not 
critical WP for the design and development of the proposed system. 
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In terms of interactions between WP, results from WP 1, 2 and 7 are fundamental to perform the required analysis 
by WP3 and WP4. Results from the analysis and the different data products will be accessible through the Web 
application developed under WP8.   

 

Figure 5 – Relationships between Work Packages. 
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3. SYSTEM REQUIREMENTS 

This section describes high-level requirements and propose functional, non-functional and technical requirements. 
Based on the software specification phase, the System Architecture has also been designed and described, providing 
the definition of the architecture, components and modules to satisfy the specifications stated according with EMSA’s 
guidance. 
3.1. Functional 

To fulfil EMSA’s requirements, it will be necessary to design and develop an IT system with the following functional 
specifications, see Figure 6: 

�v To run the Oil Spill Model (OSM) and the Response Simulator (RS). The system should be able:  
�í To run oil spill simulations to predict the trajectory, dispersion, and weathering of oil spills at sea considering 

the met ocean conditions at the spill site. The initial oil spill location will be provided from a specific location 
or polygons obtained, e.g., from aerial observations, satellite images, or RPAS images.  

�í To run several independent oil spills simulations to take into account the division of the oil spill into several 
slicks.  

�í To run the response simulator to estimate the amount of oil removed, dispersed, or burned from the sea 
surface by the deployment of oil pollution response equipment and resources. The output of the 3D oil spill 
model will serve as the basis for the simulator. 

�í It should be flexible to import data from third-party oil spill models and to run the response simulator with this 
information. 
 

�v Management and visualization of external databases: earth observation, MetOcean forecasting, MetOcean real 
time observations and coastal geospatial information. The system should be able to manage and visualize GIS 
data: 
�í Extract, transform, load, manage and visualize raster data, including scientific formats with n dimensions 
(such as NetCDFs). 
�í Extract, transform, load, manage and visualize vector data.   

 
�v Management and visualization of the system databases: 

�í It shall integrate a database of oils that are frequently transiting European waters. The database shall gather 
the physical and chemical properties of the oils required for the oil spill model. 

�í It shall integrate a database of European oil pollution resources.  In addition, it should be possible the 
integration of other regional or local sources of environmental data from EU Member States. 

�í Interoperability to both data bases must be guarantee, including access and edition related with user 
privileges 
 

�v Management, export, and visualization of the simulation results: 
�í OSM: transport and dispersion of the oil spill, as well as, the temporal evolution of the weathering processes. 
�í RS: the amount of oil removed/dispersed/burned, the Gantt chart for the schedule of the operations and the 

total cost for a set response strategy. 
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Figure 6 – General overview of the system. 

The following lines describe the functionality of the Response Simulator. The user interaction with the system 
interface will facilitate the loading of the results of an oil spill simulation (including the evolution of the centre of mass 
of the spill and the evolution of the main properties of the oil substance: density, viscosity, thickness…) into the 
system. Moreover, the user will have to select the met ocean databases desired to take into account during the 
simulation of the response. Finally, the user will have to assign the response assets based on compatible resources 
and equipment to be used during the recovery simulation. 

The system will provide a default working day (e.g. 9h to 17h) to allow scheduled operations, which will be the base 
for the calculations carried out for the total N days of the simulation. This working day definition would be changed 
optionally by the user to satisfy the requirements of the different Member States and actors involved in the operations. 

 

Figure 7 – Conceptual design of the Response Simulator and the user interaction to estimate the mechanical recovery 
response. 
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