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• What climatological and hydrological 
factors determine the frequency of 
occurrence and spatial extent of floods 
and droughts?

• How predictable is the regional 
weather and climate variability and its 
impact on hydrological, agricultural and 
social systems of the basin? 

•What are the impacts of global 
climate change and land use change on 
regional weather, climate, hydrology and 
agriculture? Can their impacts be 
predicted, at least in part? 

Main questions in LPB



1997/98 Flood of the Paraná River
(Satellite images from CONAE)Normal conditions



Extreme discharge anomalies* of the
Paraná River at Corrientes (1904-2000)
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Composite of rainfall 
anomalies for March (+) to 
May (+) of El Niño that 
persisted until May in EN-3

Composite of rainfall 
anomalies for September (0) 
to November (0) of El Niño 
years



Extreme monthly discharge anomalies* of the 
Uruguay river at Paso de los Libres

(1909-2000)
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Rainfall 
anomalies in 
Southeastern 
South America
during El Niño 
phases with

extreme 
monthly 

discharges at 
Paso de los

Libres
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Velasco and Fritsch 1987

Courtesy of Zipser

MCSs



EOF 1 - ITCZ EOF 2 - SAMS

Modes of variability during summer 



Moisture fluxes and their convergence associated with 
intense precipitation events



Intense precipitation 
events 

and their impact on 
model runoff

“The signal of 
precipitation events 
is amplified in the 
total runoff”



Relative frequency (%) of SALLJ for three 
four-day periods before the flooding dates 

 period before the flooding date 

 -12 to -9 

days 

-8 to -5 

days 

-4 to -1 

days 

Warm season 

events 

41.7 33.3 47.2 

Cold season 

events 

50.0 22.2 55.6 

 

40.7%

42.6%



Trends in annual precipitation 
1900-2000

IPCC (2001)

SE  South America : é 23%



Number of cases with P> 100 mm/(2 days) 
for 16 gauging stations over 

central and northeastern Argentina
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Annual precipitation trends (mm/year): 
1960-2000
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The increase in 
some regions is as 
large as 200-300 
mm in 40 years.



A beneficial consequence of the increased precipitation
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Number of months per decade with a river discharge
Larger than two standard deviations

Corrientes
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La Plata river discharge



Summary

• The Paraná and Uruguay basins are part of a region in 
SESA that has strong precipitation signal during ENSO 
events: most of the extreme monthly discharge events
occurred during El Niño and none during La Niña

• During the twentieth century the top discharges of the
Paraná River occurred during autumn (+). The Uruguay
River does not have a dominant season



Summary (cont.)

• Almost half of the extreme Uruguay River levels at Salto
Grande could be related to enhanced precipitation due to
moisture flux convergence in the SALLJ region

• The frequency of occurrence of SALLJ during the
12 days prior the flooding dates is slightly larger during
the cold semester





Largest daily levels at Salto Grande 
(1950-2000)
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