The hydrological regime of the Ibera and Pantanal wetlands
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Motivation

The La Plata Basin (LPB) in southeastern South America hosts the Pantanal and Iberda wetlands, the largest continuous freshwater wetlands in South America. They host several flora and fauna species unique in the world, some of them
vulnerable and threatened. Wetlands are ecosystems characterized for being covered or saturated by water for all or part of the year. Therefore, the hydrological regime is determinant for their presence and permanence. Both land use changes
and climate variability and change modify the hydrological conditions of the systems and consequently could affect the wetlands biodiversity. A detailed knowledge of the hydrological variability in the region will be an important tool for the
development of better management practices and adaptation strategies for the conservation of the region.

Objectives
Evaluation of the ability of the Variable Infiltration Capacity (VIC) [ I

hydrology model to estimate river discharges downstream of the Ilbera - >
and Pantanal wetlands

Estimate future hydrological scenarios in the study area considering
changes in precipitation and temperature for the 21st century derived from
the ECHAM5/MPI-OM Global Climate Model

Data and Methodology
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VIC model performance

e The flat topography of this basin leads to low runoff ratios in Los Laureles, at the out

Despite this, the VIC model reasonably represents the annual cycle and variability, which is reflected in a 70

model efficiency (NSE) of 0.68.

 Although the model tends to delay the peak in May, the annual cycle is properly represented as well
as the mean streamflow with a difference between the mean simulated and observed values of 0.1%.

Future hydrology scenarios in the Pantanal and Ibera wetlands
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» The changes in precipitation and temperature result in amplified
and probably exaggerated increments in the Corriente River
streamflow for all time slices and scenarios.
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between the three emissions scenarios.

» Precipitation changes for the region are highly variable

» Changes in streamflow of the Paraguay River at Ladario result
principally from the changes in precipitation.
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Conclusions
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» Although water resources are dependent upon two main primary variables, precipitation and temperature, the first one has the greatest effect on changes in runoff in the two analyzed basins. Projected warming and its subsequently
effect in increasing the evapotranspiration and reducing the runoff do not compensate the increment in precipitation. Moreover, positive changes in rainfall in the Paraguay and Corriente basins resulted in amplified changes in streamflow.

» There are many uncertainties in the hydrological projections presented in this study mainly associated to climate change scenarios. However, the ability of the VIC model to simulate the basic features of the streamflow annual cycle of
the Corriente and Upper Paraguay rivers and its use considering temperature and precipitation outputs from a GCM that represents adequately regional present climate allow us to make a first order assessment of the potential impacts of

climate change on two of the largest world’s freshwater wetlands.
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