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= WhO we are

MARETEC — Instituto Superior
Técnico, Lisbon

Research unit specialized
in the numerical modeling
of marine systems

ECOOP, POL Workshop, 22nd - 24th October, Mallorca




Yoot e Whoweare
Development of a forecasting
tool of the marine environment

*Universidade Técnica de
Lisboa

*Universidade de Coimbra

*Universidade do Algarve

ECOOP, POL Workshop, 22nd - 24th October, Mallorca



P

. '::g% Whﬁare the end-us_e_____r;s =
* Bathing and recreation ==
* Navigation

* Fisheries

* Aquaculture

* Human occupation

* Industry and agriculture

* Energy

+ The natural ecosystem g
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¥ .. Observation — stations, buoys -
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Estaca de Bareg,

Villanos-Sisargass e

*Instituto Hidrografico buoys which are setup in
harbours (Lisbon, Sines, Leixdes, Oporto) that Silleirgg
provide waves direction and intensity;

"Meteorological stations (Guia de Cascais,
Nazaré);

*Buoys which measure freshwater inputs (Tagus,
Mondego, Guadiana, INAG data);

Leixoesy
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*SeaWifs
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Local models need regional models

* ocean and atmospheric circulation

* waves
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significant wove  height (m)

gnificart wove  height (m)

Wave Watch [l - North Atlantic
72h forecast ah Ormin
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y .. . Regional scale models

W

Temperature MERCATOR (°C) 200815731

12h 1 min

_A, SST and in-situ data assimilatio
esents mediterranean outflow,
meddy permitting (Drillet 2005)
ECMWEF atmospheric forcing
14 days forecast
NO TIDE

ECOOP, POL Workshop, 22nd - 24th October, Mallorca



Regional scale models

*3 Domains: 81, 27 and 9 km
25 vertical levels

*GFS forcings

*Winds

*Latent heat

*Sensible heat

*Precipitation

*Cloud cover

*7 days forecasts-

1400

T
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y~.. . Regional scale models

Hydrodynamlcal operatlonal modeling of portuguese coast.

5.875

Interpolated Mercator solution Nested models with atmospheric forcing | 01-12-2006
12:00

863 Water Hodeling System Temperature at the surface

Temperature at the surface W33 WaterModeling $ystem
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y~.. . Regional scale models

Hydrodynamlcal operatlonal modeling of portuguese coast.

Interpolated Mercator solution Nested models with atmospheric forcing | 01-12-2006
12:00

Temperature at 250 m depth

W [ (T Water Modelling System

Temperature at 250 m depth

W [T (T Water Modelling System
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SST (2C)

MOHID MODIS
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Surface velocity modulus
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Sin Time
Cadiz, — Sines tide gauge —— Operational model

Water level from
from a tidal station
in pink located at
37957’ °N and
8955’ °W in Sines
and illustrated in
the the
bathymetries
figure. Water level
from the pre-
operational model
in forecast mode
for the same
location. The
correlation is 0.99
+ 5e-3 and the
RMSE is 0.19 +
5e-3 m.
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Depth: 645 m
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branches of the MW spread

in
panel. the poleward slope current branch

Two mai

Horizontal distribution of velocity ensemble average at 2 m depth for the top panel and 645 m depth for the

bottom panel

, POL Workshop, 22nd - 24th October, Mallorca
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Depth: 959 m Salinity

3.2 Colour map and
contours of salinity
distribution ensemble
average at 1000 m
depth ranging in

36.1

1% interval [35.6 36.2]
showing the spreading
1359 pathway of the MO off

western Iberia.
Contour lines are
valued
[35.6;35.78, 35.84;
37 35.9,35.96; 36.02;
36.08; 36.14; 36.2]

35.8

356

120 1w 10w gw Bdw w ew
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Villanos-Sisargasy

Silleirgy,

Leixoes,

Sine

On the left panel, salinity contours of [35.5; 35.52; 35.83, 35.94; 36.05, 36.16, 36.27, 36.38, 36.49, 36.6] and color
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maps in the interval [35.5 36.6]. On the right panel, ensemble averages of zonal velocity contours of [-.15; -.12; -.09;

-.06; -.03; 0; .03; .06; .09;.12; .15] ms™ and color maps in the interval [-.15 .15] ms™'. The plots are meridional sections
in the Gulf of Cadiz at longitude 7.83 *W. The MO shifts from a bottom current to a buoyancy driven intermediate depth
jet current. The cross sections are shown in the bathymetries figure.
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4.0

Field Data

354 ... MOHID Model

3.0

2.5

2.0

Level [m]

1.5

1.0

0.5

0.0

PN

Tidal Stations

Peniche

Cascais

Time (Days)

Average Value
(x x£0)(m)

Model Data
1.990+0.894 2-081010-92
2.030£0.735 2030074

22-Nov-00 22-Nov-00 22-Nov-00 22-Nov-00 22-Nov-00 23-Nov-00 23-Nov-00 23-Nov-00 23-Nov-00 23-Nov-00 24-Nov-00

PENICHE
. Root Mean
Correlation
Coefficient Square Error
(R) (RMSE)
(m)
0.985 1.367
0.992 0.4124

Bias
(m)

0.100
0.020

CASCAIS



4.0

BICO DOS CORVOS
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Level [m]

2.0

Field Data
"""" MOHID Model
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Tidal Gauge
Stations

Cais da Foz do
Arelho
Bico dos
Corvos
Barrosa

24-Nov-00  24-Nov-00

24-Nov-00 25-Nov-00 25-Nov-00 26-Nov-00

Time (Days)

Average Value
("x £ 0) (M)

Model Data
2.691+0.290 2-66701“0-23
2.695+0.266 2-712910-29
2.704+0.273 2:706%0.29

(o}

26-Nov-00  26-Nov-00

Correlation
Coefficient
(R)

0.987

0.988
0.989

Root Mean
Square Error
(RMSE)
(m)

0.081
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0.062
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(m)
0.025
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TOPO DO CANAL
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Time (Days)
Currents A\_/erage Value
transects ( x £ 0) (m/s)
stations Model Data
Cais da Foz do 0.382+0.086 0.427+0.13
Arelho 0
Topo do Canal 1.103+0.445 0'972210'37
Barra 0.307+0.097 0-3920.11

Correlation
coefficient
(R)

0.891

0.904
0.957

Root Mean
Square Error
(RMSE)
(m/s)

0.090

0.276
0.098

Bias (m/s)

-0.045

0.129
-0.086




North-South current component
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West-East component
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Correlation Root Mean Square Bias
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