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The Tagus estuary
Paula Freire
National Civil Engineering Laboratory
Av. do Brasil 101, 1700-066 Lisbon, Portugal
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The estuary of the Tagus river is one of the largest estuaries in Europe covering an area of about 320 km?2.
It is located in the Portuguese west coast, in the metropolitan area of Lisbon, and due to its social and
economic context and environmental characteristics it is the Portuguese most relevant estuary. The
estuary comprises along its margins 11 municipalities with about 1.6 million inhabitants (Tavares et al.,
2015). It hosts the Port of Lisbon, the national leader in the movement of vessels (in number and in GT),
and the Tagus Estuary Natural Reserve considered one of the most important sanctuaries for birds in
Europe.

The estuary has a peculiar morphology characterised by a wide inner bay with extensive tidal flats (about
43% of the total estuarine area) that connects to the ocean by a narrow and deep fault-controlled channel.
The Tagus estuary is a mesotidal system with tidal amplitudes of 1.5 m (neap tide) and 3.2 m (spring tide)
at Lisbon that are amplified within the estuary due to resonance (Fortunato et al. 1999). In average
conditions, the upstream limit of the salt-water intrusion is about 50 km from the estuary mouth and the
dynamic influence of the tide reaches 80 km upstream. The average discharge that reaches the estuary is
about 370 m3 s (Neves, 2010), largely controlled by several large dams built in the Tagus River and its
tributaries. The estuary narrow inlet channel restricts the upstream propagation of ocean waves, while
the elongate shape of the inner bay in the prevailing wind direction favours local generation of waves
(Freire and Andrade 1999).

The estuarine bottom sediments are mainly from fluvial and local origin (Freire et al., 2007). Fine-grained
riverine sediments are mainly distributed along the tidal flats and salt marshes. Sands from local sources
are found along the deeper channels and on beaches. The presence of marine sediments is limited to the
estuary mouth and inlet channel. Sedimentation rates of the Tagus estuarine marshes varies between 0.4
and 2.2 cm year? and are higher in the upstream areas (Silva et al., 2013). A sediment retention within
the estuary of 0.6 x10° ton year? is estimated (Portela, 2004). The maintenance dredging in the main
estuary access channel (sands and gravel) was about 2 x 10° m?® between 1998 and 2007; the estimated
annual value in the inner domain is about 0.9 x 10° m3, mainly of fine sediments (Portela, 2011).

The estuarine fringe is densely occupied including some of the most important infrastructures, equipment
and strategic services on national level. Occupation contrasts between margins can be found: in the
northern side urban (34% of the total margin area) and industrial/port facilities (24%) are dominant, while
agriculture (35%) and isolated towns occupy the most area of southern margin (Rilo et al., 2012). The
estuary geomorphology, the hydrodynamic characteristics and the territory occupation promote high risk
of the margins to floods as confirmed by the impact of past occurrences. A regional geodatabase of
historical flood occurrences in the Tagus estuary indicates that the probability of occurrence of one or
more flood events in one year is about 26% (Rilo et al., 2015).
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The most recent flood event with the highest impact along both Tagus estuarine margins occurred on
February 27, 2010, associated with the Xynthia storm, which had tragic effects in the western coast of
France (Freire et al., 2016). The event promoted considerable damages in the waterfront of five
municipalities in the Lisbon Metropolitan Area, in different territorial contexts as urbanised and
productive agricultural areas.

In estuaries, the management of flood risk needs an integrated view considering the multiplicity of hazard-
forcing factors and the territorial and social complexity. An innovative approach to support flood risk
management in estuaries is presented at a local scale. The approach includes a decision-making
supporting framework constructed for the high risk areas, considering the emergency planning and
response to floods, based on a real-time forecast and an early-warning system (Fortunato et al., 2017 ).
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