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Hidromod forecast services (18 - signed contracts and 9 - demos)

• Harbors (8; demo 2)

• Utilities (4; demo 2)

• Emergency (3; demo 1)

• Aquaculture (1; demo 2);

• Hydropower (1; demo 1)

• Flood (demo 1)

Background



Background

• Marine Copernicus demonstration contracts

• Public validation

• WMS OGC 1.3 compliant (GeoServer)

• Metadata (GeoNetwork)

• Downscale CMEMS IBI 3D hourly solution



What is the CMEMS 3D hourly solution?

CMEMS IBI 
Hourly 3D output0.028 degree x 0.028 degree (50 depth 

levels)

From 2013-01-01 to Present

5 days forecast

Large scale circulation, meteorological, 
astronomic tide and rivers (climatologic)

3D daily-mean entire domain
2D hourly-mean surface

3D hourly-mean near the coast (new 
output)



HIDROMOD motivation

• HIDROMOD downscales the CMEMS global solution via MOHID model

implementations for several sites located in the IBI area to support tailor

forecast services: ports, utilities, emergency response, aquaculture, etc.

• The methodology proposed by HIDROMOD to downscale the CMEMS global

solution is followed by several partners in the IBI area:

– IST – PCOMS twin model of the one run by Hidromod for West Iberia (Mateus et

al., 2012);

– MeteoGalicia - covers the Galicia coast (Huhn et al., 2012);

– Suez environment - French Bask country and Marseille (Delpey et al., 2014);

– Algarve University – Algarve coast (Janeiro et al., 2017).



MOHID - Proposed downscalling

methodology

• Reference solution: CMEMS global solution+ FES2012 + inverted barometer approximation

• Open boundary conditions (Leitão et al., 2005):

– Sea level/barotropic flow – Flather radiation condition;

– 3D velocity, temperature and salinity – flow relaxation scheme (or nudging)

• Spin up

– Initial condition:

• salinity/temperature = reference solution,

• null velocity field

• null seal level gradients;

– Forcing: Slow connection of all forcing terms;

CMEMS IBI 3D Hourly solution



Algarve test case – December 2017

Option 1

Option 2

Observations:
• HF radar – surface velocities (hourly);
• Faro buoy – sea surface temperature (every 10 minute);
• Lagos tidal gauge – sea level (every 5 seconds).

dx ~400m 
Same vertical 
discretization of 
CMEMS IBI



Results – average surface vel. – HF-Radar

9 to 22 of December of 2017

RMSE 
U 

[m/s]

RMSE 
V 

[m/s]

Corr.
U

Corr. V

IBI 0.17 0.13 0.34 0.33

MOHID

Op.1

0.12 0.10 0.39 0.43

MOHID

Op.2

0.21 0.11 0.42 0.40



Results – Model vs Observations

9 to 22 of December of 2017

IBI MOHID Op.1 MOHID Op.2

Bias [ºC] -0.3 -1.0 -1.1

RMSE [ºC] 0.5 1.1 1.2

Correlation 0.76 0.76 0.7

Sea level – Lagos tidal gauge

IBI MOHID Op.1 MOHID Op.2

Unbiased [cm] 8.4 9.3 10.4

Correlation [-] 0.99 0.99 0.99

Surface temperature - Faro buoy



Results – Energy evolution
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Conclusions – Algarve coast

• MOHID is able to downscale with no limitations the 3D IBI hourly 
solution if the model domain is restricted to the continental shelf;

• A way of overcoming the problem faced by Option 2 is to 
implement a spectral nudging in the MOHID source code similar to 
the one used in the CMEMS IBI solution (Katavouta and Thompson, 
2016):
– 2D Fourier transform;
– Salinity and temperature;
– Strong nudging in the deepest areas and free on the shelf;

• Dissemination actions done:
– Detail report disseminate in the CMEMS IBI and MOHID users 

community



Ongoing work

• Downscalling IBI solution for Madeira Island

• Downscalling Biogechemical IBI solution

Phytoplankton mgC/L

MOHID

MOHID

IBI

IBI



OBRIGADO!

paulo.chambel@hidromod.com 



Average

field (m/s)

Radar

IBI 3D hourly

RMSE U RMSE V Corr U Corr V

0.16 0.11 0.38 0.43

CMEMS-IBI-QUID-005-001.pdf 

EMODNET



Relevante references

Spectral nudging IBI validation

Algarve downscaling 
results

Sea surface 
temperature Sines –

CMEMS, MOHID



Future and ongoing work

• Downscalling : IBI vs Global +

FES2012 (MOHID Standard

method)
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Downscalling PCOMS - Energy - Op. 1 vs Op.2 
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Energy – PCOMS vs CMEMS IBI vs CMEMS Global
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