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Objective

Explore the applicability of the SWAT+gwflow model to simulate hydrological 
processes, including groundwater dynamics, nutrient transfers, and runoff, in the 
San Antonio Basin, Uruguay.
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Instrumentation and sporadic observations
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Groundwater head vs lake levels & precipitation 

Lake level
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Land use and water use
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Nitrates rating curve
Model residuals (logR)

Introduction                Study area and dataset                    Model configuration                Experiment design                     Preliminary results                 Summary



Model configuration (Subbasins, HRUs, gwflow grid)

gwflow grid: 
161 x 284 (100m)

24 subbasins
411 HRU
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Model configuration (gwflow initial conditions)

Stationary - MODFLOW
2 layers 250 x 250 m
(Borrero et al. 2024)
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Model configuration
Elevation (RENARE)

Aquifer thickness (Shangguan et al. 2017)

Hydraulic conductivity and  
Specific yield (Huscroft et al. 2018)
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Experiment design

SWAT+standalone SWAT+gwflow

1200 random sampling (uniform distributions)
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Baseflow separation (Lyne-Hollick)

total streamflow

baseflow
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General Sensitivity Analysis | KGE(baseflow and totalflow)  

SWAT+gwflowSWAT+standalone
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Model performance
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Streamflow simulations Q107
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Groundwater observations and simulations
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Nitrates concentrations (groundwater)

Observed 
values ranging 

1-40 N mg/l
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Annual average 2021



Nitrate loads (surface)
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Summary
● Enhanced accuracy in predicting the baseflow component of streamflow.
● More precise estimation of nitrate rating curves.
● Results inform the optimal timing and location for sampling campaigns.
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Next steps
● Include groundwater pumping for irrigation
● Incorporate total phosphorus (PT), total suspended solids (TSS).
● Integrate data derived from modflow.
● Calibration and scenario modelling.
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