Use of the SWOT mission by combining Multi-sensor and Modeling approaches for monitoring the Multi-scale Coastal hydrodynamics - SWOT 3MC
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General objectives 

The general objective of the project is to: 
(1) use the multi-sensor approaches (in-situ, video camera, drone, Lidar, satellites, etc.) and modeling with multi-resolutions to obtain a multi-scale temporal and spatial view of the physical processes of tide, swell, storm surges and flow, and their interactions for a better understanding of coastal and estuarine hydrodynamics and its impact on the morpho-sedimentary evolution of these environments;
(2) Analyze SWOT's ability and contribution for measuring these hydrodynamic processes, separately or in combination with other sensors.

Approach

The project includes 5 work packages (WPs) described on the figure 2.
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Study sites

We selected 16 coastal and estuarine 16 sites in different morphological, sedimentary, climatic and hydrodynamic contexts, in order to define what is transposable or not according to the studied environments and thus propose common SWOT applications to all coastal and estuarine systems or regional specific applications according to the regional and local context (Fig. 2)
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WP1: MULTI-SENSOR APPROACHES

In situ stations (tide gauge, pressure sensor, in-situ altimeter), 

in situ and airborne remote sensing (video camera, 

GNSS sensor, drone, Lidar), 

Multi-satellites (SAR imagery, classic altimetry and SWOT)

= Temporal and spatial multi-scales monitoring of hydrodynamic

processes and their interactions

= Improvement of knowledge of coastal and estuarine

hydrodynamic and its impact on morpho-sedimentary evolution

WP2: MODELING/SWOT SIMULATION/ASSIMULATION

Establishment of a realistic modeling platform for the signature of 

estuarine and coastal hydrodynamic processes

(including water exchanges in intertidal zones)

Validation with WP1 data

Simulation of SWOT data with SWOT HR and LR simulators

in contrasted hydrodynamic conditions

Assimilation of SWOT data in models for the improvement

of hydrodynamic modeling

WP3: SWOT CALIBRATION/VALIDATION (CAL/VAL)

SWOT CAL/VAL (post-launch) from water level measurements of multi-sensors (WP1)

Including in-situ measurements (tide gauge, video camera...)

and numerical modeling of hydrodynamics (WP2)

WP4: HR/LR PRODUCTS AND PROCESSING OF FIRST SWOT DATA

Definition of specific SWOT products for estuaries and coasts or use of oceanographic and hydrological products

from multi-sensor (WP1) and modeling (WP2) results

Processing of SWOT data = SWOT time series of water level and surface

WP5: SWOT ISSUES AND APPLICATIONS FOR THE SCIENTIFIC COMMUNITY AND INSTITUTIONAL OR PRIVATE USERS

Sociological investigation of stakeholders to define the SWOT issues and applications

OBJECTIVES

Temporal and spatial multi-scales view of physical processes (tide, wave, storm surge, river flow ...)

and their interactions for a better understanding of coastal and estuarine hydrodynamics

and its impact on the morpho-sedimentary evolution of these environments

SWOT's ability and contribution to measure hydrodynamic processes, alone or in combination with other sensors
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