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Goal of this presentation:

Present a methodology to quantify nutrient budget in
a coastal area, between an estuary and the ocean,
subject to different hydrodynamic regimes
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What parameters and how to choose them?

o Fresh Water Discharges – (loads )Seasonality?
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o Capitals (madrid and lisbon)

o Highly artif icialized river

o Presence of dams

o Agriculture, industry . ..

o does not follow the typical
seasonal rainfall regime

Tagus River

Tagus Estuary

Madrid

Lisbon

o Fresh Water Discharges - Seasonality?
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5 Flow classes – 5 scenarios to study
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• 50 vertical layer (7 sigma)
• Horizontal resolution (300m – 2km)
• River flow (hourly)
• WWTP (monthly means)
• Submarine Outfall jet
Atmospheric forcing
• Solar radiation, T, wind (WRF, 1h, 3 km)
Open boundary condition from PCOMS (15’)

Guia
Outfall

• 23 vertical layer (7 sigma)
• Horizontal resolution (200m)

• WWTP (monthly means)
• Submarine Outfall jet
Atmospheric forcing
• Solar radiation, T, wind (WRF, 1h, 3 km)
Open boundary condition Tagus3D
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MOHID model Implementation



ADCP

Hydrodynamic Results Validation
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Upwelling -> Surface Transport off the coast
Strong Hydrodynamics -> Strong
mixing and low residence time

Surface solution
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Monitoring stations

Biogeochemical Results Validation
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• bi-monthly

• Surface,
middle and
bottom of
water colum

JONSMOD2018. October 17-18- Florence



o Calculate the residence t ime with each flow

o Lagrangian module and Boxes Methodology

PAPER IN PROGRESS

How to determine the simulation time
for the 5 flow scenarios?

Scenarios Average flow
(m3/s)

Estuary Residence time
(days)

S1 80 36

S2 26 12.5

S3 1300 6

S4 2800 4.5

S5 7500 2.1

Simulation time for each scenario
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Horizontal and Vertical Fluxes Boxes

outfall
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coastal
area

estuarine
area

x
y

z

Residual horizontal circulation in the interface of coastal and
estuarine areas
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Coastal area      Estuarine area
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Export     and import     of nitrate



o Sc1 - Sink

o Sc2 - Sink

o Sc3 - Sink

o Sc4 - Sink

o Sc5 - Source

Coastal area? Sink or source?
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• Methodology applicable to any study area and parameter

• More frequent extreme flow(high and low) events due to climate change.

• Account for the nutrient uptake from phytoplankton inside the estuary, and import/export of organic matter.

• Intense hydrodynamics generates strong mixing and low residence time.

• Nutrients discharged by the Guia submarine outfall contribute with about 1% of total budget.

• Wastewater disposal at sea is suitable.

• Can be used to test different management scenarios, as well as the behaviour of the system under different sets of
conditions - support to coastal management  policies.
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grazie mille!
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www.mohid.com


