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Summary

Study Area
Validation Status

Tools:
e Intercomparison tool
e Bi-directional tool

Applications
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Study areas

Hydrodynamic and ecological models for
e Continental Portugal
e Madeira Islands
e Azores Region
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~ Vertical Discretisation
L W(@m) C W((m) C W((m) C W (m) C W (m)
50 vertical layers
: 1 098 11 244 21 1306 31 7987 41 29581
corresponding to the layers

defined in the model 2 oo 293 22 1589 32 94.43 42 32071
Mercator Ocean mercator 3 109 13 327 23 1891 33 11053 43 34402

Psy2v4
4 125 14 396 24 2297 34 12900 44  366.22
5 127 15 450 25 2740 35 14901 45  386.20
T76 46 16 54 % BI5 B L9 46 404D

-
7 151 17 634 27 3955 37 19452 47 42078
L=
//

P 8 178 18 772 28 4758 38 21940 48 43536
9 188 19 906 29 5659 39 24466 49  447.62
10 225 20 1103 30 6758 40 27056 50  458.65

L = Layer W = Width



Coupled Atmospheric-
-~ Hydro-Ecological model
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Level 4A - Faial - Pico Channel

Level 4B - Condor Seamount
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Validation

Using sea level data from puertos del estado ftp
Argos buoys
Satelite Images
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Satellite Images

88T (°C) from MOHID

= SST (°C) from satellite
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SST MOHID (°C)

20,

2012-01-21

Linear Fit: Y =1.932 + 0.88 * X

SST Sateliite (°C)

Number of data points used = 128869

Average model data = 15.399 (°C)
Average obser data = 15.31 (°C)
Caorrelation (Pearson): R = 0.937
Correlation (Pearson). R*R = 0.878

Bias = 0.089 (°C)
RMSE = 0.521 (°C)
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Linear Fit: Y = 0.004 + 1.92 * X
Number of data points used = 238191
Average model data = 0.858 (mg m-3)
Average obser data = 0.324 (mg m-3)
Correlation (Pearson): R = 0.196
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| resources for new bathymetries

GAOY CHODNCt http://portal.emodnet-hydrography.eu

Data Netwark

ik Depth Average i Retrieve depth Depth profile Feedback @ Help
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& model intercomparison
'~ tool via OpenDAP

Data: THREDDS servers from EASYCO partners (IST, MeteoGalicia,
Puertos del Estado, IMI, IFREMER, MERCATOR)

*Automatic Tool:
‘Runs daily
‘model images and comparison plots (absolute differences)
*Results Published online:
*Semi-Automatic Tool:
*On demand (user must define start and end period)
‘Model imagens and comparison plots (absolute differences)

‘Maps and time series with statistical analysis (MAE, RMSE, etc.)



-~ NW Iberia - SST Mean Absolute
Error (MAE) to ODYSSEA

SST mean average error: mercator nwiberia vs ODYSSEA SST mean average error: puertos nwiberia vs ODYSSEA SST mean average error: ist nwiberia vs ODYSSEA
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NW Iberia - Instantaneous SST
(model - Mercator)

SST - puertos minus mercator - 20120120 SST - ist minus mercator - 20120120

88T - meteogalicia minus mercator - 20120120

sea surface temperature (degC) sea surface temperature (degC)

sea surface temperature (degC)

PUERTOS IST METEOGALICIA

20 Jan 2012



Next Sfeps

» Compilation in Matlab Compiler (allowing the tool to
run in computers without Matlab license)

* Web Page for Automatic and Semi-Automatic
(statistical analysis) intercomparison tools



Some applications

Fish larvae

Dynamic risk tool

Oil spills

Harmful algae blooms (HAB)
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30 Sep 2011 : 12h- Ashing at sea close to Terceira;
30 Sep 2011 : 14h — Seen for the last time;
11 Oct 2011 : 13h — Found dead in S.Jorge.




Simulations

PraiaVitoria_3_110 PraiaVitona_3_140
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“What is the environmental impact of a potential accident occurring
with that ship, at that location under those weather conditions?”

tal Meteo-Ocean
Coa_s_a_ Model Data:
Sensitivity -OPENDAP

Ship Position Indexes

Ob& Cargo ) Historical information
Servations | from ship accidents

(frequency)

Dynamic Risk Map 5 Taking i ‘
Forecasting System R
Background Spill

1t s Simulations (based on
- a) Spill Risk Levels; ship positioning and

- b) Coastline Risk Levels * meteo-ocean data)



isk Index — Portuguese Coast
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Oil Spill in Santo André

Conc. relativa de descarga (logaritmica)

MOHID Descarga ETAR - dispersao superficial 25.04-2011
1:00



Atgarve September 2C

* 15t Ostreopsis cf. siamensis bloom: 21-23 September 2011 (Lagos,
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“). ~
11’ : . w A \1 e .
’ b 3 4 ‘ L ,’-. ‘. s 4 . b y "|
/ o ¢ . . & Meia Praaa (80 cells L 1)
- g " o % ekt . P -~ ——

N #*__Caneiros (320 cells Lt 1) ‘

: A 3 : v Tv

- : "'...,ané J-'«Q‘_ar'\‘\(ESSOO cells L-1)
. W S h

J ) s

I Zavial (40 cells L-1)



Q

E 0.60 i : R
E _ Y
- 0.30
©
= (] GBreowier dertas Fl o &
0.00
g ‘ -
” L / o i 1
A € € € A
” A zf /f Ed -
AR
Y ¥ o o~ ra ] ., - - - - - - -
- - - o o 3 > - e - = LS = -
'-" P [ - L L T T S - -~ - - - .
- ’/ r ' - e W W . W . W Wl wm. w. wme w. w
|. 1 I 1 I i : (] \
Okm  10km  20km| BNp Y " TR S S R T S N S N S S S S
ML - w ; ; i - A el W W W, W, W, W W .. - - =
M  mMoHID . : 4 a--
00 sTup] Previsao de dispersao 13:00:00
- s1nabte )
Praia de D. Ana 20-09-2011

« Hindcast + nowcast + forecast (feed by the results from
the operational model)

» Took about two hours to come up with the results
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g@?@ bi-directional tool

* Only for the forecast period

* Results published online

¢ Test period

* Access through webpage

* Free open access (no registration)
http://www.project-easy.info/default.aspx



/
Library analogy

Download Netcdf Files Web client MOHID
manager converter catalogue Lagrangian

Download from  Normalize Metadatabase Gives intuitive Answer specific

different providers files access to data questions
files in netcdf CF
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Future Work

* Analysis of tidal forcing and atmosphere
influence in the domain.

* Analysis of the role played by the Gibraltar Strait
in the hydrodynamics and ecology of the
domain.

* Continue model calibration-validation.
» Addition of main river discharges.

* Implement the described validation methods in
operational mode.

* Provide operational results plots in the net.
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and a proposal....




