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• Global leading company in infrastructure and engineering software development



HNS: behaviour classes



• Classes are far from reality…

HNS: behaviour classes



HNS fate & behaviour



• Fast, user-friendly and portable interface to 
forecast chemical spill behaviour and impacts, 
for supporting tactical preparedness & response

User 
Interface

Numerical
Models

MARINER: Main modelling objective

COP
(Common Operating Picture)



Context: Why a COP?

Spill Event

Unified Commander Responders Public and Stakeholders

…

All of them need a Map!

Planning map Tactical map Situation map

INTECMAR



Context: Why a COP?

Spill Event

Unified commander Responders Public and Stakeholders

…

Planning map Tactical map Situation map

 Accurate and timely
 Several sources
 Real-time information
 Accesible everywhere
 Pan, zoom,…
 Understandable

INTECMAR



A COP is:

 a computing platform based in GIS
technology

 provides a single source of data 
and information

 to support management and 
response personnel and other 
stakeholders involved in or 
affected by an incident

Common Operating Picture

INTECMAR



Interoperability

Computers:

Human Beings:

Common formats to share information 
about HNS incident

Information about HNS on a COP easy 
to understand

INTECMAR



Computers interoperability: HNS GML

A common format to share information about HNS events between 
computers.

Characteristics: 
 Standard.

 Autocontent

 With geographic data but not only

 Extensible

How:
 Based on GML (Geography Markup Language)

 EMSA Clean SeaNet GML 

INTECMAR



HNS Symbology and Styles:
Several initiatives…

GHS Pictograms

IPIECA Logistic and Operational Resources

HSWG Symbology

EMSINA Symbology

Canadian Emergency Mapping Symbology

Helibase (USCG)

Helibase (IPIECA)

Hotel (IPIECA)

Hospital (NAPSG Foundation)

… but misleading

INTECMAR



HNS Symbology and Styles: examples

Based on and in 
collaboration with 

American Simbology

Areas

Lines

Symbology

Boom 

Absorbent

Feature line

INTECMAR



Example: Symbology

Vilagarcía 2017 Training Exercise: 23/11/2017

SanCibrao 2017 Training Exercise 4/10/2017

Morrazo2016 Training Exercise: 30/11/2016

INTECMAR



MARINER Platform

Vilagarcía 2017 Training Exercise: 23/11/2017



• Fast, user-friendly and portable interface to 
forecast chemical spill behaviour and impacts, 
for supporting tactical preparedness & response

User 
Interface

Numerical
Models

MARINER: Main modelling objective

COP
(Common Operating Picture)



MARINER Platform: Achievements

1. Comprehensive water & air behaviour chemical spill 
model:

• multiple processes and properties evolution at the same time;

• Based on physical and chemical characteristics (not in classes)

2. Integration of the model in a web, mobile-friendly 
technology, and results exportable to other systems

3. Flexibility & transferability: applicable in any place, and 
with seamless integration of different metocean models

4. Dynamic connection with HNS products database *

5. Environmental impact modelling *
* CIIMAR presentation
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HNS spill 
modelling approach

Turbulence

Atmosphere

Waves

Lagrangian

InterfaceWaterAir

HNS, OIL, JET, 
Water Quality

WQ

CEQUALW2

LIFE

…

MM5, WRF, ARPS, GFS, RAMS, ALADIN

GOTMBENTHOS

CEQUALW2

MOHID Water

SWAN, STWAVE, …



MOHID-CLEANSEANET early warning forecasting system



OSCAR vs. MOHID: trajectory comparison



OSCAR vs. MOHID: Mass balance comparison



MOHID: HNS spill module



MOHID: HNS gas release



Air emission from vessels / air quality



MARINER platform: Achievements

1. Comprehensive water & air behaviour chemical spill 
model:
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* CIIMAR presentation



Web interface: going mobile

MARINER PLATFORM: Web responsive design / mobile friendly technology



Web interface: results exportable to 3rd party GIS

MARINER PLATFORM: exporting results to Google Earth



Web interface: results exported to 3rd party GIS

MARINER PLATFORM: exporting results to Google Earth
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Flexibility & Transferability: different regions and models

MARINER PLATFORM: NOAA GFS meteorological model



MARINER PLATFORM: CMEMS model for Bristol Channel

Flexibility & Transferability: different regions and models



MARINER PLATFORM: CMEMS model for Biscay Bay

Flexibility & Transferability: different regions and models



MARINER PLATFORM: Meteogalicia model for Artabro (Galicia)

Flexibility & Transferability: different regions and models



MARINER PLATFORM: Meteogalicia model for Arousa (Galicia)

Flexibility & Transferability: different regions and models



MARINER PLATFORM: IST (Lisbon University) model for Portuguese 
continental coast

Flexibility & Transferability: different regions and models



MARINER PLATFORM: Action Modulers model for Porto region (Portugal)

Flexibility & Transferability: different regions and models



MARINER technology application in different contexts

ACTION Seaport / Porto de Lisboa

www.actionseaport.com
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ACTION Seaport in action | Charts (table format)

Possibility of online comparison (measures vs. models) in multiple points

MARINER technology application in different contexts



© 2017 Action Modulers.  All rights reserved 41

ACTION Seaport in action | Dynamic dashboards I

Multiple data sources automatically updated in dynamic dashboards for wall screens

MARINER technology application in different contexts
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ACTION Seaport in action | Dynamic dashboards II

Multiple data sources automatically updated in dynamic dashboards for wall screens

MARINER technology application in different contexts
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ACTION Seaport | 

Emergency response: oil / chemical spill simulations

MARINER technology application in different contexts



MARINER technology application in different contexts

Exchange with other DG-ECHO projects:

- MARPOCS (Multination Response to Oil and Chemical 
Spills

- MARPOCS -> HNS spill model calibration
- MARINER -> HNS spill model comparison with other models

- MARPOCS new lab data -> integration in dynamic database 
used by MARINER COP

- MARINER -> CIIMAR database 
used by MARPOCS

- HNS-MS
- MARINER using dynamic database

MARPOCS implementation zone



HazRunoff:

Integration of sensing and modelling technologies for 

early detection and follow-up of 

hazmat and flood hazards 

in transitional and coastal waters

DG-ECHO project 2018-2019

MARINER technology application in different contexts



HazRunOFF

• DG-ECHO project 2018-2019

HazRunoff Preparedness & 
Response Tools:

1. Monitoring

2. Early warning

3. On-demand simulation

4. Follow-up

Remote sensing

(1,2,4)

In-situ sensing 
(UAV’s)

(1,4)

Modelling

(1,2,3)

Citizen science 
& social media 

analysis

(1,4)

MARINER technology application in different contexts



MARINER technology application in different contexts

MARPOCS final meeting:

Gran Canaria

13 / 14 December

Includes presentations from external 
partners:

- SAMOA project (Puertos del Estado)

- e-URready4OS DG-ECHO project 
(Univ. Politecnica Cartagena, 
SASEMAR)

- MARINER project
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MARINER technology application in different contexts

EOSC-hub
- H2020 project 
- 74 beneficiaries
- 300 data centres

Bentley Systems involvement: 
Business Pilot Case

- Improving ACTION Seaport performance, making use of 
the European Open Science Cloud Infrastructure
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MARINER technology application in different contexts

Bentley Systems



MARINER platform: Achievements

1. Comprehensive water & chemical air spill model:
• multiple processes and properties evolution at the same time;

• Based on physical and chemical characteristics (not in classes)

2. Integration of the model in a web, mobile-friendly 
technology, and results exportable to other systems

3. Flexibility & transferability: applicable in any place, and 
with seamless integration of different metocean models

4. Dynamic connection with HNS products database *

5. Environmental impact modelling *

* CIIMAR presentation



MARINER platform: Running an HNS spill
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MARINER platform: Running an HNS spill



MARINER platform: Visualizing HNS spill behaviour
Integrated trajectory of the mass centre



MARINER platform: Visualizing HNS spill behaviour

Mass budget



MARINER platform: Visualizing HNS spill behaviour

Particles depth



MARINER platform: Visualizing HNS spill behaviour

Air surface concentration



MARINER platform: Visualizing HNS spill behaviour

Droplets (entrained) concentration



MARINER platform: Visualizing HNS spill behaviour

Dissolved concentration



MARINER platform: Visualizing HNS spill behaviour

Maximum time integrated dissolved concentration (0-6h)



MARINER platform: Visualizing HNS spill behaviour

Maximum time integrated dissolved concentration (0-12h)



MARINER platform: Visualizing HNS spill behaviour

Maximum time integrated dissolved concentration (0-18h)



MARINER platform: Visualizing HNS spill behaviour

Maximum time integrated dissolved concentration (0-24h)



Understanding spill trajectories, weathering 
processes, concentrations – all are useful, but…is 
the spill environmentally harmful?



Grazas!

rodrigo.fernandes@bentley.com


