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The use of modelling systems makes it possible to analyse and 

optimise the drainage plans.

Highly productive system

High organic carbon loading

Low diversity and biomass of 

benthic community

Arousa Estuary
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AGORA forecasting system

Coastal freshwater runoff

Focused on accurately reproduce:

Wave-current coupling (COAWST –Warner et al., 2010 –) 

Warner, J. C., Armstrong, B., He, R., & Zambon, J. B. (2010). Development of a coupled ocean–atmosphere–wave–sediment transport (COAWST) modeling system. Ocean modelling, 35(3), 230-244.



 - Temperature [ºC]: Nearest CTD surface value

 - Salinity : 0.5 PSU
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Freshwater coastal runoff forcing

Flow [m3s-1]: MOHID-Land

Forcing water properties:

Impact on AGORA salinity solution

Oliveira, A., Ramos, T. B., Simionesei, L., Pinto, L., & Neves, R. (2020, May). Sensitivity analysis of MOHID-Land model. Calibration and validation of Ulla river watershed. In EGU General Assembly Conference Abstracts (p. 9321).

Oliveira et al., 2020 
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Wave-Current interactions

Wave induced processes significantly impact forecasting accuracy, 

specially during extreme events

• Wave-induced Stokes drift (Polton et al. 2005; Röhrs et al. 2012).

• Modulation of transfer from atmosphere to ocean (Komen et al. 1994, Wu et al. 2019) 

Intense tidal currents affects propagation terms (Ardhuin et al. 2012, 2017).

• Current-induced refraction

• Frequency shifting of sea swell

• Wave breaking

Polton, J. A., Lewis, D. M., & Belcher, S. E. (2005). The role of wave-induced Coriolis–Stokes forcing on the wind-driven mixed layer. Journal of Physical Oceanography, 35(4), 444-457. / Röhrs, J., Christensen, K. H., Hole, L. R., Broström, G., Drivdal, M., & 

Sundby, S. (2012). Observation-based evaluation of surface wave effects on currents and trajectory forecasts. Ocean Dynamics, 62(10), 1519-1533. / Komen, G. J., Cavaleri, L., Donelan, M., Hasselmann, K., Hasselmann, S., & Janssen, P. A. E. M. 

(1994). Dynamics and modelling of ocean waves (Vol. 532). UK: Cambridge university press. / Wu, L., Staneva, J., Breivik, Ø., Rutgersson, A., Nurser, A. G., Clementi, E., & Madec, G. (2019). Wave effects on coastal upwelling and water level. Ocean 

Modelling, 140, 101405. / Ardhuin, F., Gille, S. T., Menemenlis, D., Rocha, C. B., Rascle, N., Chapron, B., ... & Molemaker, J. (2017). Small‐scale open ocean currents have large effects on wind wave heights. Journal of Geophysical Research: 

Oceans, 122(6), 4500-4517. / Ardhuin, F., Roland, A., Dumas, F., Bennis, A. C., Sentchev, A., Forget, P., ... & Benoit, M. (2012). Numerical wave modeling in conditions with strong currents: Dissipation, refraction, and relative wind. Journal of Physical 

Oceanography, 42(12), 2101-2120.
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AGORA Wave-Current coupling

• Stokes drift calculated from full spectrum OBC (Spectrum reconstruction Kumar et al., 2017)

• Influence of waves in bottom friction and, hence, bottom stress. (Styles and Glenn 2000)

• Vortex force formalism (Kumar et al., 2012). Realistic representation in shoaling regions.

• Lin&Sheng (Lin and Sheng 2020) implementation. Sea surface roughness correlates more 

strongly with wave age than with wave steepness.

No CPD CPD

Significant wave height [m] Sea surface currents [m/s]

No CPD CPD

Kumar, N., & Feddersen, F. (2017). The effect of Stokes drift and transient rip currents on the inner shelf. Part II: With stratification. Journal of Physical Oceanography, 47(1), 243-260. / Styles, R., & Glenn, S. M. (2000). Modeling stratified wave and current bottom 

boundary layers on the continental shelf. Journal of Geophysical Research: Oceans, 105(C10), 24119-24139. / Kumar, N., Voulgaris, G., Warner, J. C., & Olabarrieta, M. (2012). Implementation of the vortex force formalism in the coupled ocean-atmosphere-

wave-sediment transport (COAWST) modeling system for inner shelf and surf zone applications. Ocean Modelling, 47, 65-95. / Lin, Shangfei, and Jinyu Sheng. "Revisiting dependences of the drag coefficient at the sea surface on wind speed and sea state." 

Continental Shelf Research 207 (2020): 104188.
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How does the inclusion of waves impact the particle solution?

Next step: Lagrangian transport model sensitivity to coupling effects

What is the relative impact of Stokes drift and wave-driven Eulerian currents?

Particle 

velocity
=

Eulerian current 

velocity

Stokes drift in the direction 

of wave propagation+ +
Non−linear and wave−current

interacting processes

ROMS

ROMS + SWAN  (standalone)

COAWST
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How does the representation of waves impact the particle solution?

Next step: Lagrangian transport model sensitivity to coupling effects

What is the relative impact of Stokes drift and wave-driven Eulerian currents?

• Two types of particles (less and more density than water)

• Four particle source's locations

• Simulation period: Last quarter 2023

- Succession of severe storms, with westerly swells.

- Spring tides. 

- Heavy coastal runoff.

Special focus on resuspension



Thank you!
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