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Motivation

● Groundwater–surface water exchanges are not considered.

● Irrigation is treated as a constant demand, ignoring the highly variable 
climate of Uruguay.

● Return flows from irrigation are not recognised in the catchment water 
balances.

● The role of return flow enriching or diluting the concentration of 
nutrients need to be assed.



Water regulation

● Groundwater use is permitted if the well is at least 200 meters from 
the nearest existing well, with a fixed volume allocation

● Surface water use is permitted if flow exceeds monthly percentiles, 
typically 40% for reservoirs and 20% for direct intakes.



Objectives

● To identify differences in groundwater-fed and reservoir-fed irrigation 
systems.

● To estimate irrigation water use and assess its impacts on hydrology.

● To show opportunities to improve the representation of 
irrigation-related processes



Experimental Catchments: Two Case Studies

Groundwater 
pumping for 
irrigation

Water Releases from 
reservoirs for irrigation 
and environmental use



Methods

1. San Antonio catchment (groundwater-fed irrigation, 225 km2)

SWAT+gwflow

2. Tala catchment (reservoir-fed irrigation, 120 km2)

SWAT2012



1. San Antonio 



San Antonio (225 km2)
groundwater pumping 

for irrigation



Land and Water Use

Actual Land Use Theoretical Water Requirements 
 

14hm3

2.4hm3

8.4hm3

Area (km2)

4.1

3.3

8.6

1.7

74.5

30.0

41.9

23.7

18.4

9.9

0.7







Calibration/validation



Streamflow Log Residuals ~ Simulated Streamflow

Simulated



Water use (simulated)

ORAN

OFCP
GHCP



Transition from Irrigation to 
Rainfed Agriculture

Irrigated crops

keep this location in mind for the next slide



Effect on Surface Water
spring-summer 2010spring-summer 2010

irrigation

rainfed



2. Tala 



Tala basin (120 km2)

Streamflow 
station

Reservoir
water level
volume

2
1

Releases from reservoirs for 
irrigation and environmental use



Gauging at the streamflow station



Land and Water Use

Water storage
Reservoir 1:     3.8 hm3

Reservoir 2:   12.0 hm3

Total storage: 15.8 hm3 



Calibration Parameters



 Calibration: 3 month moving window

Best validation period: October to March



Overall performance



Transition from Irrigation to Rainfed Agriculture

RICE/2PAST -> SOYB/PAST



spring-summer 2010spring-summer 2010

irrigation

rainfed



3. Opportunities 



Greenhouses



Boundary conditions (constant head vs no flow)



Over bund flow and/or bund failure (paddy rice - Tala)

Photo: Gonzalo Medina



Over bund flow and/or bund failure

Paddy rice – Uruguay – continuous 
flooding (southeast part of the 
country)
Photo: Federico Campos



Streamflow behavior for Dec-Jan in 3 different years (Tala)



Summary

● The SWAT model was implemented in two catchments with reasonable 
performance, despite limited availability of input data.

● The model proved useful for improving understanding of crop water use 
dynamics.

● The simulations highlight the strong influence of rainfall variability in 
triggering irrigation demand.

● Both catchments offers opportunities to test new approaches within SWAT.


