
 

                                                                                                           Proceedings of the 1st IAHR 

                                                                                                            Young Professionals Congress                     
17-18 November 2020     

 

                     

©YEAR, IAHR. Used with permission / ISSN (Online) - ISSN (Print) - ISSN (USB)       

A HYDRODYNAMIC MODEL AS INPUT FOR A SPATIAL PLANNING TOOL. CASE 
STUDY: DELTA OF THE PARANÁ RIVER (ARGENTINA).  

 
 

Mayra Morale*1, Martín Sabarots Gerbec 2, & Pablo García 3,  
 

1 Instituto Nacional del Agua, Ezeiza, Argentina.  
*mmorale@ina.gob.ar  

 
 
 

 
ABSTRACT  
  
The Paraná Delta in Argentina is considered a unique and vast mosaic of wetlands of international importance. 
To support decision-making for the sustainable spatial planning of the Paraná Delta, a planning kit and a two-
dimensional hydrodynamic model are developed with a defined domain in the territory of the Delta. The model, 
implemented in Delft3D FM, is built from a flexible mesh, incorporating topography and rail and road structures. 
The link between INA and Deltares made possible the implementation and validation of the 2D model and the 
simulation of the hydrological and anthropological change scenarios in the short term. According to the results, 
the greatest effects on the water level growth are due to anthropological interventions associated with dikes. 
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1 INTRODUCTION   

The Paraná Delta Covers more than 17500 km2 and its key characteristics include the rich biodiversity and 
valuable range of ecosystem goods and services provided by the wetlands of the Delta; the proximity to the 
highly urbanized and industrial corridor of Buenos Aires province; the extensive modification of the natural 
system in the lower delta; and a slowly decreasing population living in the Delta.  

This work aims to describe the implementation of 2D modelling that is carried out to evaluate the impact of 
anthropic interventions-mainly infrastructure- in the Paraná Delta. 

 
2 HYDRODYNAMIC MODEL  
 
2.1 Implementation and Methodology 

As initial contributions, the INA provided the pre-existing information; bathymetries, cross sections, 
hydrometric variables, and Deltares Delft 3D FM software, training, and technical support. 

The domain includes the middle and front of the Delta. The topobatymetry was taken from the Digital Elevation 
Model (DEM) carried out at INA (Sabarots Gerbec, et al, 2017). The rugosity coefficient value used was: 0.015 
for rivers and 0.1 in alluvial plains according to the literature. The upstream boundary conditions used in the 
Paraná River by the Arroyo Seco were according to 1D model developed by INA (Sabarots Gerbec, 2014) and 
levels were included in the downstream boundary in front of the Delta. A flexible mesh was developed in the 
defined domain with quadrilateral cells and triangular cells. 

2.2 Validation  

Observed and simulated levels were compared at observation stations. The selected scenarios for this stage 
included flows of 17,100 and 25,000 m3/s and average levels in the Río de la Plata.  

2.3 Simulation scenarios  

The simulations were carried out in a permanent regime in all cases. The first runs were validation runs to adjust 
the model. Two temporary conditions were proposed and four situations of anthropic variations to the 
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environment according to the base scenario. 1)Hydrological changes:  Current Scenario and Climate Change 
Scenario. 2)Anthropic Variations: New Route Trace, Open Dock, and Polders. 

The 50-year climate change scenario was considered based on an increase in levels in the Rio de la Plata 
according to Badano, et al. (2012) and an 20% increase in income flows. The simulation scenarios with anthropic 
variations were obtained from the reports (Castro, et al, 2018 a). It also included the existing dikes according to 
the survey carried out and published in 2010 by the University of San Martin. (Kandus, et al 2010). 

 
3 RESULTS & CONCLUSIONS 

 

To evaluate the most critical hydrological conditions, the historical flood of the Paraná River was defined as the 
base scenario. The results of the simulations express that all the scenarios that represent anthropic 
modifications raise the water levels, somehow, compared to the simulation without interventions. In the 
simulation the highest effects on the levels are visualized with dikes and a combination of interventions. As for 
the minimum impact, it occurred for the intervention of the Nueva Palmira International Connection (CINP). 

 

Figure 1. Impact on the levels in the observation stations. 

The implementation of a two-dimensional hydrodynamic model on Delft 3D FM is an optimal tool to assess flood 
impacts inanthropic interventions. The joint experience between INA and Deltares was, not only enriching both 
academically and professionally, but also enabled this work done in just seven weeks. 
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