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Bentley Systems

* Global leading company in infrastructure and engineering software development
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HNS: behaviour classes

GAS EVARGRATOR FLOATER DI ER SINKER

evaporator
dissolver dissolver evaporator dissolver dissolver rator dissolver

GD _ED __FE__FED__FD _DE SD

methane ammonia  benzee vinyl palm xylenes ethyl butanol phosphoric  acetone sulphur dichloro-
acetate oil acrylate acid ethane
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HNS: behaviour classes

e Classes are far from reality...

EUROPE ACCORDING TO
SPAIN 2011

from Yanko Tsvetkov's Atlas of Prejudice
wiww.alphadesigner.cam
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HNS fate & behaviour
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MARINER: Main modelling objective

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

Numerical

User Models

Interface

COP ARTNER
(Common Operating Picture) G i )
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Context Why a COP?

Un|f|ed Commander Responders Public and Stakeholders

Spill Event

Planning map

All of them need a Map!
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ntext: Why a COP?

Unified commander Responders Public and Stakeholders

Spill Event

Planning map

= Accurate and timely

= Several sources

= Real-time information
= Accesible everywhere
= Pan, zoom,...

= Understandable

Funded by
European Union
Humanitarian Aid
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Common Operating Picture

A COP is:

= a3 computing platform based in GIS
technology

Aerial

Surveillance

= provides a single source of data
and information

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

INTECMAR

% Response
< P4

ui iI v_ Assets

(4} Stakeholders
& Public

Unified
Command
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Interoperability

‘ Common formats to share information

about HNS incident

Computers:

A
7 Ry
& = i

Human Beings:

= .
‘ Information about HNS on a COP easy
I to understand

‘A =@
INTECMAR & P - e
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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

= Based on GIVIL (Geography Markup Language) [OGC
= EMSA Clean SeaNet GML

INTECMAR
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HNS Symbology and Styles:

Several initiatives...

ORTA 4

GHS Pictograms
@ access by boat Q incident command post
@ access by foot @ incident staging area
@ access by car incident base
@ boat ramp @ incident comp
@ haist @ incident helibase
@ coast guard @ haspital/first cid
@ lock/dam Incident skimmer
@ marine data buoy boom deployed
@ anchoring point

8 tank farm
O underground storage lank

5 waste siorage

A hazardous
g diking vessel, wreck

6 surface spill

IPIECA Logistic and Operational Resources

INTECMAR

@ ) ... but misleading

HSWG Symbology @
Helibase (USCG)

NS

H ]

‘f.‘!* @ Helibase (IPIECA)
EMSINA Symbology
@ Hotel (IPIECA)

ﬁ @ ﬁ ? Hospital (NAPSG Foundation)
T ®@BG
PROS
>$ &%

Canadian Emergency Mapping Symbology
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HNS Symbology and Styles: examples
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Example: Symbology

Vilagarcia 2017 Training Exercise: 23/11/2017
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MARINER Platform

Vilagarcia 2017 Training Exercise: 23/11/2017
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MARINER: Main modelling objective

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

Numerical

User Models

Interface

COP ARTNER
(Common Operating Picture) G i )

PROJECT CO-FINANCED BY THE EUROPEAN UNION IN THE FRAMEWORK OF THE UNION CIVIL PROTECTION MECHANISM. DG-ECHO.



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 *

. . . % \ 4/,)\\
5. Environmental impact modelling <, -w

%k H European Union
CIIMAR presentation “

umanitarian Aid
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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 * - -ed |
* CIIMAR presentation P @v—/j} Humanitrian Ad
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Atmosphere

SWAN, STWAVE, ...

e

CEQUALW2

HNS, OIL, JET,
Water Quality
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MOHID-CLEANSEANET early warning forecasting system
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vs. MOHID: trajectory comparison
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OSCAR vs. MOHID: Mass balance comparison
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MOHID: HNS spill module
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MOHID: HNS gas release
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Air emission from vessels / air quality
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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 & P -.,::

* CIIMAR presentation
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Web interface: going mobile

MARINER PLATFORM: Web responsive design / mobile friendly technology

[ Mariner Platform X
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Web interface: results exportable to 34 party GIS

MARINER PLATFORM: exporting results to Google Earth
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Web interface: results exported to 34 party GIS

MARINER PLATFORM: exporting results to Google Earth
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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 *

: - e MARINER
5. Environmental impact modelling & P -.,::

* CIIMAR presentation
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Flexibility & Transferability: different regions and models

MARINER PLATFORM: NOAA GFS meteorological model
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Flexibility & Transferability: different regions and models

MARINER PLATFORM: CMEMS model for Bristol Channel
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Flexibility & Transferability: different regions and models

MARINER PLATFORM: CMEMS model for Biscay Bay
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Flexibility & Transferability: different regions and models

MARINER PLATFORM: Meteogalicia model for Artabro (Galicia)
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Flexibility & Transferability: different regions and models

MARINER PLATFORM: Meteogalicia model for Arousa (Galicia)
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Flexibility & Transferability: different regions and models

MARINER PLATFORM: IST (Lisbon University) model for Portuguese

continental coast
<)

p—.

Home

- Help

Maps  Charts i ion~  Operational rodrig

©) Layers
i 7 Ferrand o Novarasy e s
Domain n Biscay ) s ” Mil: \
Portugal (Cont v Bordeatn S Aurilac Etignne oPracente
= ; = 4 Parmas:
J Ly v
‘éGenov_g BD«
WMS Layers - %
Nimes' : Massa . Prato,
y D i o -en- Nice'
D) 3 W 8755 Sebastian © -pau Toulouse LA o o sema Lo
Monitoring Stations - Oviedo Bilbaiokt ¥ Pamplcn; /2 e Marselici \g\ﬂn s 4
s ¢ ‘. Vitoria o' Irufa— Andorra Golfe du Lion  Teulon N9
Model Results “Compostela’ Gasteiz' § / o Bastia 8
aledn TR erpignan
Hydro MOHID IST Portugal v #°20urense o Logrofio: Huescs PUNTA DE LA GALERA X
y g 4 Burgos ! ° Girona/  sts neces Ajaccio Gt
alencia Soria o
i 5 Zarag: y >
4 ©Valladolid o -
Current Velocity [m/s] o Terias539 Barcelona
None irarredon PUNTA MARMORATA -, vy
: ‘ Castellon
® Current Velocity Modulus [m/s] XGuadalaiara P?Eh/ v gt
oL ana ighero T
B 5 U de M
Temperature el % b Coimbra 2TMadrid nc, Gastels e een i PONTA CABARACAS
i A2 ~ o
Salinity [psu] Leiria | aCastelo Es pana Valéncia/ e Oristana’”
ortugal o9 g a=ncla o Mediterranean Cogin
) CAPO CARBONARY
Vulnerability Index Albacete % Mallorca Sea
ty °Cluﬂad Real R Isola %Sgg
‘Alacant/ e
® None ohlicante
Socio-Economic Cérdoba i R
x Dos R & Blurcia ‘OCartagena Isola
Ecological s Se‘"“a%Hermanas i
i o i Annaba °
i G q g ) 5
Environmental Granada aimerfa Sl Vaayet o ol N o
Marbella_ °Majaga CABD DE GATA i Constantine oakig
© oBlida Suruksos =i
i Chlef - i oS0l ras
. B Bordj Bou_ o
Risk Index m m D m m m Alboran Sea e 1Jondos Arlerld]" Sétif R ; s
‘ i " o r; ‘s Barika o airouan
Vessel Accident Risk 2017-04-27 20:00:00 = i R:J"sz(:) JTiaret wlye Birine M'Sila 0o e oa?ma Vibeses
" o o . Cleos
Shoreline Contamination Risk (non-modelled) Ho(l;lima 2 ¥ Saida Ksar Chellala. Bou Saada Y ‘7
[z 0103 5028 Tlemcen ° 2 ®Biskra }
e wJeulo Dle"la w6 a
" L) aalsll r
User Simulation Layers Fés gwls | ) ) ¥ R

@ Map

e

£ : - c ) - PO
UniversidagVigo .' Ry @ climar ;":mm L;ZQ'E_ Copyright © Action Modulers 2016. Powered by Action Seaport

Funded by
European Union
Humanitarian Aid

PROJECT CO-FINANCED BY THE EUROPEAN UNION IN THE FRAMEWORK OF THE UNION CIVIL PROTECTION MECHANISM. DG-ECHO.



Flexibility & Transferability: different regions and models

MARINER PLATFORM: Action Modulers model for Porto region (Portugal)
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MARINER technology application in different contexts
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MARINER technology application in different contexts
ACTION Seaport in action | Charts (table format)
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MARINER technology application in different contexts

ACTION Seaport in action | Dynamic dashboards |

.. ACsTIEIN i
Modulers Home Maps Charts  Alerts WEELLLEILIRGE Simulation~  Performance  Contacts  Login

Consulting & Technology porto de Lisboa

¢ Modelled Currents - Channel ¢ Modelled Currents - Channel

///y /////ro <

“‘l@JMI‘////;),, - AN s e ]
N R AN PP S
» \ Tiafaria
NN AN O e
[
S I R S I
Suhrmrm»—(sbhs ; —yva do Vapor 1
\Prdtenion Ared = o e - S, TS SRR SR L | 1)

\SF: ”O €)

< Eaan “Dcorvina

Pe|
G T . T T T Y
BAOREAASENEARY " Santo Antonic da
Caparica
‘._-f*-#//(//j/////-v\\\\\\\ ————————— L DRV W

_JL.—MW////////"/i—\\\\\\\\\ ........ SN AT N N e a
‘ﬁkaabm////////)ﬂf/— R T O e SR A NN 3 A s K
B e N N ,L"""'ﬂ‘ NN \\‘\\ N L

Meo Beach Cam1

Santo Amaro

MEQ BEACHCAM

Current Time : 2017-03-02 11:21:11

Multiple data sources automatically updated in dynamic dashboards for wall screens

-\
/ 2 1))

@“ —— »//

PROJECT CO-FINANCED BY THE EUROPEAN UNION IN THE FRAMEWORK OF THE UNION CIVIL PROTECTION MECHANISM. DG-ECHO.

Funded by
European Union
Humanitarian Aid



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

Emergency response: oil / chemical spill simulations
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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

MARPOCS implementation zone -

- HNS-MS
- MARINER using dynamic database

WA

PROJECT CO-FINANCED BY THE EUROPEAN UNION IN THE FRAMEWORK OF THE UNION CIVIL PROTECTION MECHANISM. DG-ECHO.



MARINER technology application in different contexts

DG-ECHO project 2018-2019

HazRunoff:
Integration of sensing and modelling technologies for
early detection and follow-up of
hazmat and flood hazards
in transitional and coastal waters

Pz Bentley

%
Public Health
England

LOURES -
@ camaramunicirar Q / 7/\
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MARINER technology application in different contexts

HazRunOFF
* DG-ECHO project 2018-2019

In-situ sensing M/—\ R I N E R

(UAV’s) -
o ——— &6 7

Remote sensing
(1,2,4)

Citizen science
& social media

HazRunoff Preparedness & analysis
Response Tools: (1,4)

1. Monitoring

2. Early warning

3. On-demand simulation

4. Follow-up

PROJECT CO-FINANCED BY THE EUROPEAN UNION IN THE FRAMEWORK OF THE UNION CIVIL PROTECTION MECHANISM. DG-ECHO.



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-URready40S DG-ECHO project
(Univ. Politecnica Cartagena,

SASEMAR)

-  MARINER project

MARP&CS ===

AGENDA - Gran Canaria

Day 1 - Workshop / Roadshow

Place: PLOCAN (Crta. Taliarte s/n, Telde)

13" December 2017

09:30 - 10:00

Welcome [PLOCAN, ULPGC, IST)

10:00 - 10:20

Bentley Systems
{formerly Action Modulers, Portugal)

10:20 - 10:40

CEDRE

{Centre of Documentation, Research and Experimentation on Accidental Water Pollution, France)

10:40 - 11:00

Coffee Break

11:00-11:20

ULPGC/PLOCAN

|{Universidad de Las Palmas de Gran Canaria / Plataforma Oceanica de Canarias, Spain)

11:20- 11:40 | IST focused on Canary Islands modelling
{Imstituto Superior Técnico, Portugal)
11:40-12:00 | OOM
{Oceanic Observatory of Madeira, Portugal)
12:00-12:20 | INRH

{Institut National de Recherche Halieutique, Maorocco)

12:20 - 12:40 | Open discussion
12:40 - 13:30 | Lunch
13:30 - 15:30 | 15" or 20 talks tbd (Public Health England, Universidad Politécnica de Cartagena, etc)
15:30 -16:00 | Round table
16:00 - 16:20 | Coffee Break
16:20 - 17:00 | Plocan visit, land
20:30 Dinner at place tbd
Day 2 -Tabletop exercise
Place: PLOCAN (Crta. Taliarte s/n, Telde)
14" December 2017

09:00 - 10:30 | MARPOCS Decision support tools demonstration
10:30 - 11:00 | Coffee Break
11:00 - 12:30 | Hands-on / live training session on MARPOCS Decision support tools*
12:30-13:30 | Lunch
13:30- 15:30 | Tabletop exercise
15:30 - 16:30 | Debriefing of the exercise




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

i\
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MARINER technology application in different contexts
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PO -
EU DAT eel INDIGO - DataCloud

Slovakia Switzerland
1ISAS CERN
Slovenia United Kingdom
Sinergise CCFE (UKAEA)
EPCC (UEDIN)
) F6S
Spain JISC
AIDIMME STFC
BSC TRUST-IT
CsIC ucL
Ecohydros
Hidronav
UNICAN (UC) Taiwan
USE AS (ASGC)
Sweden
EISCAT
SNIC (UU)
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MARINER platform: Achievements

1.

5.

* CIIMAR presentation | CHIPE N

Comprehensive water & chemical air spill model:
multiple processes and properties evolution at the same time;
Based on physical and chemical characteristics (not in classes)

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

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

Dynamic connection with HNS products database *
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MARINER platform: Running an HNS spill

Home  Maps  Charts | Simulation>  Operational Models  rodrigo.fernandes~  Help

& P

1. what?

Incident Name

Butyl acrylate in Douro

Substance Type

HNS Spill

Chemical Spill Opticns

HNS Classes ® HNS Online DB's

Search:

- N - Molecular
Name 4 Behaviour CAS Density Viscosity Solubility Vapour Pressure [KPa] Weight Log Source
[kgiL] [mPa.s] [mgiL] Kow
[g/mol]
Aniline Dissolver, 62-55- 1020 4.35 at 20°C 56000 at 90 at 25°C 93129 09 MARINER (CIIMAR)
Floater 3 25°C
m] . F\c_)aterthat 5253 35000 at
Aniling dissolves 3 1020 4.35at 20°C 20°C 40 at 20°C 93.13 09 HNS-MS + MARPOCS
(FD)
Benzene Evaporator 71';3’ 880 0.60 at 25°C gz?cal 12640 at 25°C 78114 213 MARINER (CIIMAR)
Evaporator 71-43- 1780 at
Benzene P 880 0.65 at 20°C 9970 at 20°C 78.11 213 HNS-MS + MARPOCS
() 2 20°C
] Dissolver,
ISSOIVEL 41 2000 at
Butyl acrylate Evaporator, an 830 0.79 at 25°C P 730 at 25°C 128.171 2.36 MARINER (CIIMAR)
TMA I B L 4 cii -
CETMAR UniversidagVigo B B ] o cimar e ;QQE Caopyright @ Action Modulers 2017. Powered by Action Seaport
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MARINER platform: Running an HNS spill

Home  Maps  Charts Simulation = Operational Models redrigo.fernandes Help

2. Where?

Domain

Portugal (Cont ) v

Pick Incident Locations Interactively

g 7 ]
] -5 i i
E O N
1 z \
MATOSMHRS & Estidio do
, & Mar .
Location In DMS G4 & it o 80 Gens
Amaro  [1iz08 ] 2 Sendim 01

i & Hiepaint woie  Senhorada H

Longitude & o = o Shapping
- R [z

Latitude 41 e Rl G dr

= % Praia de Matosinhos Magalhaes de
. \ S Lemos

®osinhos
N N
. [ A22]
RAMALDE
e [z Parque da Cidade. Jardim de
{ GCASTELO DO QUELIO ALDOAR! Aldoar
Avenjy,

‘ CETMAR UniversidagVigo . e L =§lr.n.=lr ?'”j..*“ ;?LC_J_E, Copyright ® Action Modulers 2017. Powered by Action Seaport
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MARINER platform: Running an HNS spill

L

Home  Maps  Charts Simulation - Operational Mcdels rodrigo.fernandes~  Help

1. what?

Incident Type

Continuous ® Instantaneous

Incident Instant/Simulation Start

2017-09-06 00:00

Simulation End

2017-09-07 00:00

Volume (m3)

3

3. when?

Previous

GUCETMAR

Copyright @ Action Madulers 2017. Powered by Action Seaport
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MARINER platform: Running an HNS spill

Home  Maps  Charts | Simulation-  Operational Models  rodrigo.fernandes~  Help

3. when? 4. Run

Simulation Resume

Name : Butyl acrylate in Douro
Substance : HNS Spill
Localization © -6.721 41.173
Emission Type : instantaneous
Start Date : 2017-09-06 00:00
End Date : 2017-09-07 00:00

SVCETMAR UniversidagVigo .. e =""'_¢"' ;";.,)ﬁ /:,_Z‘(_“‘_rg' Copyright © Action Modulers 2017. Powered by Action Seaport
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MARINER platform: Running an HNS spill

ﬁ. Home  Maps  Charts | Simulation-  Operational Models  rodrigo.fernandes~  Help

3 e

Status: Preparing simulation in server. Wait for update or check simulation updated status here

SV CETMAR UniversidagVigo o froar ¥ ciimar - ’:,__Z‘(_d“_rg' Copyright & Action Modulers 2017. Powered by Action Seaport
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MARINER platform: Running

an HNS spill

Home

Maps

Charts

Simulation~ = Operational Models

rodrigo.fernandes ~

Help

A | Refresh

User successfull simulations results are presented in Maps tab

Show entries

Name

Start Date

End Date

Search:

Status

Butyl acrylate in Douro_
butylacrilate in Galicia 24h 1m3
butylAcrilate in Galicia 24h 5m3
Butyl Acrilate

Butil Acrylate in Douro 6 hours
Butyl acrylate in Douro

Chiorine Gas in Galicia
2017-09-11 08_51_31 Sim Name
Chiorine in Galicia

2017-09-09 19_08_09 Sim Name

2017-09-06 00:00:00

2017-09-06 00:00:00

2017-09-06 00:00:00

2017-09-06 00:00:00

2017-09-06 00:00:00

2017-09-06 00:00:00

2017-09-07 00:00:00

2017-09-07 00:00:00

2017-09-11 00:00:00

2017-09-09 00:00:00

2017-08-07 00:00:00

2017-09-07 00:00:00

2017-09-07 00:00:00

2017-08-06 06:00:00

2017-09-06 06:00:00

2017-09-07 00:00:00

2017-08-07 06:00:00

2017-09-07 06:00:00

2017-09-11 06:00:00

2017-09-09 12:00:00

Running Simulation
Finished Sucessfully Simulation
Finished Sucessfully Simulation
Finished Sucessfully Simulation
Finished Sucessfully Simulation
Finished Sucessfully Simulation
Finished Sucessfully Simulation
Finished Sucessfully Simulation
Simulation Run Unknown Error

Finished Sucessfully Simulation

Showing 1 to 10 of 30 entries Previous ‘ 1 | 2 3 Next

N CETMAR UniversidagVigo .“ frocept o ' ciimar L2 C,@Q_‘E Copyright © Action Modulers 2017. Powered by Action Seaport
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MARINER platform: Running an HNS spill

Home

Maps

Charts

Simulation-  Operational Models

rodrigo.fernandes -

Help

Refresh

s

User successfull simulations results are presented in Maps tab

Show |10 v |entries

Name

Start Date

End Date

Search:

Status

Butyl acrylate in Doura_
butylacrilate in Galicia 24h 1m3
butylAcrilate in Galicia 24h 5m3
Butyl Acrilate

Butil Acrylate in Douro 6 hours
Butyl acrylate in Douro

Chiorine Gas in Galicia
2017-09-11 08_51_31 Sim Name
Chlorine in Galicia

2017-09-09 19_08_09 Sim Name

2017-09-06 00:00:00

2017-09-06 00:00:00

2017-09-06 00:00:00

2017-09-06 00:00:00

2017-09-06 00:00:00

2017-09-06 00:00:00

2017-09-07 00:00:00

2017-09-07 00:00:00

2017-09-11 00:00:00

2017-09-09 00:00:00

2017-09-07 00:00:00

2017-08-07 00:00:00

2017-09-07 00:00:00

2017-09-06 06:00:00

2017-09-06 06:00:00

2017-09-07 00:00:00

2017-08-07 06:00:00

2017-09-07 06:00:00

2017-09-11 06:00:00

2017-08-09 12:00:00

Finished Sucessfully Simulation
Finished Sucessfully Simulation
Finished Sucessfully Simulation
Finished Sucessfully Simulation
Finished Sucessfully Simulation
Finished Sucessfully Simulation
Finished Sucessfully Simulation
Finished Sucessfully Simulation
Simulation Run Unknown Error.

Finished Sucessfully Simulation

Previous ‘ 1 | 2 3 Next

Showing 1 to 10 of 30 entries

N CETMAR Univnrsidadr\/’ign .“ frocept o ' ciimar L2 C,Z‘C_L"E' Copyright © Action Modulers 2017. Powered by Action Seaport
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MARINER platform: Visualizing HNS spill behaviour

Integrated trajectory of the mass centre

<)

Home = Maps Charts  Simulation~  Operational Models  rodrigo.fernandes~  Help
[[) Layers Q Map
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MARINER platform: Visualizing HNS spill behaviour

=
G

Mass budget

Home = Maps Charts  Simulation~  Operational Models  rodrigo.fernandes~  Help

) Layers

Vulnerability Index

® None
Socio-Economic
Ecological

Environmental

Risk Index
Vessel Accident Risk
Shoreline Contamination Risk (non-modelled)
User Simulation Layers
# Zoom to Emission Point
Butyl acrylate in Douro
Property

Average Properties & Weathering Processes

Barrier

Plume Envelope

Plume Center Trajectory
General Options
¢ Tooltip on Mouse Stop

Export Map & PNG & KMZ

9 Map

/

BEN OO

[« > [ vow

Simulation Properties

art Table

Property
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o Arreigada =
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MARINER platform: Visualizing HNS spill behaviour

N

Particles depth

Home Maps

Charts Simulation~

Operational Models ~ rodrigo.fernandes~  Help

Current Velocity Modulus [m/s]
Temperature [°C]
Salinity [psu]

Vulnerability Index

None
Socio-Economic
Ecological

® Environmental
Risk Index
Vessel Accident Risk
Shoreline Contamination Risk (non-modelled)
User Simulation Layers
¥ Zoom to Emission Point
Butyl acrylate in Douro
Property
Particle Depth [m]

Barrier
Plume Envelope

Plume Center Trajectory

General Options
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MARINER platform: Visualizing HNS spill behaviour

Air surface concentration

Home Maps Charts

Simulation~

Operational Models rodrigo.fernandes ~ Help

Layers

Current Velocity Modulus [m/s]
Temperature [°C]
Salinity [psu]

Vulnerability Index

None
Socio-Economic
Ecological

® Environmental
Risk Index
Vessel Accident Risk
Shoreline Contamination Risk (non-modelled)
User Simulation Layers
¥ Zoom to Emission Point
Butyl acrylate in Douro.

Property

Air Surface Concentration [mg/m3]

Barrier
Plume Envelope

Plume Center Trajectory

General Options

@ Map

BEEN

[« [> [ [ow

4

7~ Arreigada 5 -
4 2
a
= N / =
= - / M— Lordelo 2ied
t"'m
No\
GUEIFAES [ ~ ) Rebordosa £ r—u
] Ermesinde  \ =D ( = = g
Ag“?? Santas / \\ Sobrado “;‘T
f { 1 @
- | o.0n
10
Baguim do | . 2
aguim do
Monte E 2
=7
Penas) = ©
g f-
= a
Z a -
» " i1 v
Serra Santa Justa N s¢
] X Fanzeres AR
i ~N Couce l
K J ~ Séo Pedro > W .
@‘ 1 da Cova 3 » g
% ¢ \ P& Serra de Plas. pe BN
& CENTRO [1 Gondomar S 3
= ‘\L Barrosos _\ : N Sl os
AmiAra : A Sk SIS | AN 2
J‘ Vila'Nova de~ T®valbom N’ 00
b Gaja—+" % { Aguiarde
CANIDELO / ) 2 Eﬂ ;k-‘: Sousa ‘ 0.0
Rl | A
Madblens Y= «U Jovim ) Gens GB
it A . vila b
| \.
4 \
4 Foz de
4 Sousa &5
En108}
i 03]

SNCET

Univcrsidadc ligo

oui

odulers

44 ciimar

-

Erpars

Copyright © Action Modulers 2017. Powered by Action Seaport

r—"

Funded by
European Union
Humanitarian Aid

PROJECT CO-FINANCED BY THE EUROPEAN UNION IN THE FRAMEWORK OF THE UNION CIVIL PROTECTION MECHANISM. DG-ECHO.



MARINER platform: Visualizing HNS spill behaviour

Droplets (entrained) concentration

Home = Maps Charts  Simulation~  Operational Models  rodrigo.fernandes~  Help

Current Velocity Modulus [m/s]
Temperature [°C]

Salinity [psu]

Vulnerability Index

None
Socio-Economic
Ecological

® Environmental
Risk Index
Vessel Accident Risk
Shoreline Contamination Risk (non-modelied)
User Simulation Layers
@ Zoom to Emission Point
Butyl acrylate in Douro

Property

Droplets Concentration [mg/m3]

Barrier
Plume Envelope
Plume Center Trajectory

General Options
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MARINER platform: Visualizing HNS spill behaviour

Dissolved concentration

Home Maps Charts Simulation~ Operational Models rodrigo.fernandes ~ Help

Current Velocity Modulus [m/s]

Temperature [°C]
Salinity [psu]
Vulnerability Index

None
Socio-Economic
Ecological

® Environmental
Risk Index
Vessel Accident Risk
Shoreline Contamination Risk (non-modelled)
User Simulation Layers
« Zoom to Emission Point
Butyl acrylate in Douro.
Property
Dissolved Concentration [mg/m3]

Barrier
Plume Envelope

Plume Center Trajectory

General Options
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MARINER platform: Visualizing HNS spill behaviour

Maximum time integrated dissolved concentration (0-6h)

Home = Maps Charts  Simulation~  Operational Models  rodrigo.fernandes~  Help

Current Velocity Modulus [m/s]

Temperature [°C]

Salinity [psu]

Vulnerability Index

None
Socio-Economic
Ecological

® Environmental
Risk Index
Vessel Accident Risk
Shoreline Contamination Risk (non-modelied)
User Simulation Layers
@ Zoom to Emission Point
Butyl acrylate in Douro

Property

Maximum time-integrated Vertical Dissolved Concentratic

Barrier
Plume Envelope
Plume Center Trajectory

General Options
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MARINER platform: Visualizing HNS spill behaviour

Maximum time integrated dissolved concentration (0-12h)
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MARINER platform: Visualizing HNS spill behaviour

Maximum time integrated dissolved concentration (0-18h)
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MARINER platform: Visualizing HNS spill behaviour

Maximum time integrated dissolved concentration (0-24h)
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Understanding spill trajectories, weathering
processes, concentrations — all are useful, but...is
the spill environmentally harmful?
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