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Multidisciplinary centre with the mission of promoting knowledge and

Innovation in environmental and marine sciences.

Activities:
I. Research
li. Training
lil. Environmental Monitoring

Iv.Knowledge Transfer




CIMA Key Areas

Coastal Dynamics Environmental Quality Energy and
and Risks and Remediation Resources




MOHID

Training Activities

Water and Coastal Management

Erasmus Mundus Master in

Mestrado em Estudos Marinhos e

Costeiros (UAIQ)

Master in Marine and Coastal Systems (UAIQ)

Master in Urban Water Cycle (UAIQ)

Mestrado em Engenharia Mecanica (UAIQ)
Pos-graduagao em Protecao Costeira e Fluvial (UAIQ)

Master in Water Science and Engineering (IHE-Delft)




Coastal and Ocean Dynamics
The Fly River Turbid Plume (Australia)
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Coastal and Ocean Dynamics
The Fly River Turbid Plume (Australia)

MOHID 2D model

Satellite altimetry



Coastal and Ocean Dynamics
The Fly River Turbid Plume (Australia)




trade wind

Coastal and Ocean Dynamics
The Fly River Turbid Plume (Australia)

Oceanographic model MODIS examples
(Li et al., 2016)

g

Trade wind (slope 0.6m) I

19" of June, 2016



monsoon

Coastal and Ocean Dynamics
The Fly River Turbid Plume (Australia)

Monsoon wind (slope -0.4m)

14" of March, 2013

Li, Y., Martins, F. and Wolanski, E., 2017. Sensitivity analysis of
the physical dynamics of the Fly River plume in Torres Strait.
Estuarine, Coastal and Shelf Science, 194:84-91.



Coastal and Ocean Dynamics
Hypersaline Density-driven Circulation (Australia)
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Coastal and Ocean Dynamics
Hypersaline Density-driven Circulation (Australia)

Geometry:20 Cartesian layers; DX=DY= 100 m (Deepreef Project)
Wind and Evaporation from Atmospheric data (BOM)

Initial and boundary data from measurements

Residual Currents August 15t. to October 31st.
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Coastal and Ocean Dynamics
Hypersaline Density-driven Circulation (Australia)
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Coastal and Ocean Dynamics
Hypersaline Density-driven Circulation (Australia)
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Salamena, G.G., Martins, F., Ridd, P.V., 2016. The density-driven circulation of the coastal hypersaline
system of the Great Barrier Reef, Australia. Marine Pollution Bulletin, 105:277-285



Coastal and Ocean Dynamics
OCASO (SW Iberia Environmental Observatory)

Budget: € 1.3 Mio. for 3 years (2017 - 2019) iterreg L
Partners: 5 (UCA, UAlg, IH, IOE, Puertos del Eu rope EOSO:ZR’;CE”T;JS;?EET:RE:
EStadO). European Union | Euro

opean Regional Development Fund
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Oil Spills

The ARGOMARINE system (Tyrrhenian Sea)
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Network of systems for data storage,
data mining and analysis, decision-
support and data warehouses.
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Integrated Communication System (ICS)
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Ensures reliable and efficient data transmission
from different types of sensors to the MIS, providing
accurate geopositioning of every data item.



Oil Spills
The ARGOMARINE system (Tyrrhenian Sea)

3 Grids system Open Boundary
Conditions

»1 Way Nesting

» Sea Level: (Blumberg and
Kantha, 1985)

»>Velocity & Water Properties:
Flow Relaxation Scheme
(Martinsen and Engedabhl,
1987)

»Spounge Layer




Oil Spills
The ARGOMARINE system (Tyrrhenian Sea)
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Oil Spills
The ARGOMARINE system (Tyrrhenian Sea)

Climatology:
(monthly 22.2km)

Wind : SKIRON (hourly
5.5km)

Atmosferic fluxes : MFS Other model:

(daily 6.9km) 3D Baroclinic
models

(daily 9.3km)

Tide :
FES ‘04 (13.9 km)

In situ data -

Boundaries T,S,u,v:

: 2D Barotropic model
(daily 6.9km)



http://www.gebco.net/data_and_products/gridded_bathymetry_data/
http://www.gebco.net/data_and_products/gridded_bathymetry_data/
http://forecast.uoa.gr/rams6.0info.php
http://gnoo.bo.ingv.it/mfs/dailysys_des.htm
http://gnoo.bo.ingv.it/mfs/dailysys_des.htm
http://dl.dropbox.com/u/3850874/Argomarine.kmz
http://www.idromare.it/
http://www.mercator-ocean.fr/html/science/piste_rouge/model.model_mnatl12.fr.html
http://www.ifremer.fr/medar/
http://www.springerlink.com/content/j8v764349t7j4523/

Oil Spills
The ARGOMARINE system henian Sea)
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Oil Spills
The ARGOMARINE system (Tyrrhenian Sea)
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Oil Spills

The ARGOMARINE system (Tyrrhenian Sea)
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ARGOMARINE Project - WP5 University of Algarve 201201723
Hypothetical Costa Concordia Spill Evolution |_12:00 AM

MO ARGOMARINE Project - WP5 University of Algarve 201210224
00 o vty Hypothetical Costa Concordia Spill Evolution | 12:00 AM
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Upcoming vents

‘mzﬂ | 10:00 Spring Test

Janeiro, J., Zacharioudaki, A., Sarhadi, E., Neves, A. &
Martins, F., 2014, Enhancing the management response to oil
spills in the Tuscany Archipelago through Operational
modelling, Marine Pollution Bulletin, 85:574-589.

De Dominicis, M., Falchetti, S., Trotta, F., Pinardi, N.,
Giacomelli, L., Napolitano, E., Fazioli, L., Sorgente, R., Haley
Jr., P.J., Lermusiaux, P.F.]., Martins, F. & Cocco, M., 2014. A
Relocatable_Ocean Madel_in support_of environmental _______.
emergencies - The Costa Concordia emergency case, Ocean
Dynamics 64-5:667-688.



Oil Spills
Cooperation with PT Navy / AMN (Portuguese Coast)

COOPERATION WITH AMN

 Ria Formosa Exercise (2014)

Cascais International Exercise (2015)

Atlantic POLEX.PT16 International Exercise (Portiméao, 2016)

Atlantic POLEX.PT17 International Exercise (V. R. Sto. Anténio, 2017)



Oil Spills
Cooperation with PT Navy / AMN (Portuguese Coast)

POLEX.PT17 Exercise
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Oil Spills
Cooperation with PT Navy / AMN (Portuguese Coast)

POLEX.PT17 Exercise

“IBI” Runs “SOMA” Runs
Hydrodynamic |~y eps. gy SOMA
Model
Horizontal o
Resolution 1/36° (2.3 km) 1 km
Vertical
Resolution 50 z-layers (up to 1Im @ surface)
Wind Forcing ECMWEF “meteoTecnico”
Wind Resolution 9 km
Wina c_irag on “meteoTecnico”
particles




Oil Spills

Cooperation with PT Navy / AMN (Portuguese Coast)

MARP&CS
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Oil Spills
Cooperation with PT Navy / AMN (Portuguese Coast)
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Oil Spills
Cooperation with PT Navy / AMN (Portuguese Coast)

N N
S — 2 di/z Ei
i=1 i=1

Table III. Distances and errors between model and buoys.

Time | d#3(m) S #3 d #4 (m) S #4
07:30 560 - 1085 -
Martins, F., Janeiro, J., 2018. The role 08:30 390 0.88 856 2.38
of high-resolution oil spill response 09:30 647 0.76 439 1.00
models in emergency scenarios, The 10:30 1160 0.76 727 0.69
ATLANTIC POLEX.PT 2017 example.
5as Jornadas de Engenharia 11:30 1509 0.70 907 0.54
Hidrografica, 19-21 junho, Lisboa. 12:30 21390 0.68 1482 0.50
13:30 2316 0.64 1743 0.47




Oil Spills

Hazard in the Atlantic (Atlantic Ocean)

Optimizing and
Enhancing the
Integrated Atlantic

Ocean Observing  ceomas
System T

Budget: € 20.65 Mio. for 4 years (April 2015 - July 2019)

Partners: 62 (research institutes, universities, marine service providers,
multi-institutional organizations, international partners, private sector)
from 18 countries (13 EU & 5 non-EU) plus supporters.



Oil Spills

Hazard in the Atlantic (Atlantic Ocean)




Oil Spills

Hazard in the Atlantic (Atlantic Ocean)

# Origins: 9000

# Simulations:
>1.000.000

Estimated Time
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Cumulative trajectories
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(100 CPU's): 2 month

1000

Concentration (tonnes/km)

Janeiro, J., Neves, A., Martins, F. and Relvas, P., 2017.
Integrating technologies for oil spill response in the SW
Iberian coast. Journal of Marine Systems, 173:31-42

Neves, A., Pinardi, N., Martins, F., Janeiro, J., Samaras, A.,
Zodiatis, G., De Dominicis, M., 2015. Towards a common
oil spill risk assessment framework — Adapting ISO 31000
and addressing uncertainties, Journal of Environmental
Management, 159:158-168



Water Quality
WWTP management by AdA (Ria Formosa)

- 2004 Evaluation of the effect of WWTP
discharges on the bivalve quality of Ria Formosa
(CCDR/ARH)

- 2005-2006 Monitoring the receiving waters or
urban WWTPs of Algarve (AdA)

- 2008-2011 Whole-system metabolism and CO2
fluxes in a coastal lagoon dominated by
saltmarsh and seagrass meadows (FCT)

- 2010 Technical Study of the Receiving
Waters of Faro and Olhdo WWTP (AdA)

- 2014 Technical Study on support of
Environmental Impact Assessment of Faro
WWTP (AdA)

—— classe A (< 300 NMP/100g)

classe B (300 a 6000 NMP/100g)
— classe C (6000 a 60000 NMP/100g)
— zona proibida (>60000 NMP/100g)
== Viveiros

UMIVERSIALIE D0 BLGARNE



Water Quality

Integral Management of Cartagena Bay (Colombla))

Average
Conceantracions

Normalized to
TEL Limits
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Water Quality

Integral Management of Cartagena Bay (Colombia))

100%

90%

80%

70%

60%

50%

40%

Percentage of Particles

30%

20%

10%

UAlg

UMIVERSIDALE DO ALGARYE

ERTRODE Mo ST 0 A0 AD MAA RHLE LEENTE

Full-Bay Emission
Rainy Season —Total Bay
—Surface Layers
—Mid-Depth Layers
—Bottom Layers
Offshore

Time (1 month total)

Percentage of Particles

100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

Full Bay Emission

Transition Season —Total Bay

—Surface Layers
—Mid-Depth Layers
——Bottom Layers
Offshore

Time (1 month total)



Especial Requests
For Future MOHID

WISH LIST:

* An efficient (fast) Lagrangian model;
* An efficient (fast) parallelization;

° A proper assimilation scheme;



This project has received funding from the European Union's
4 Horizon 2020 research and innovation program AtlantOS
" under grant agreement No 633211.

This project has received funding from the
een SN2 European  Union's INTERREG/POCTEP
DR 4 Ak program OCASO under grant agreement No
GA 0223_OCASO _5 E.
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