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A geomorphologic and morphometric analysis was performed in or-
der to determine the characteristics of the de La Ciénaga river basin, an 
arid mountain river basin located in the southwest of San Juan Prov-
ince (31°45´S, 68°50´W), Central Pre-Andes, Argentina. The drainage 
networks were derived from shuttle radar topographic mission (SRTM) 
data, satellite imageries (Landsat TM and Spot image) and field works. 
The paper also addresses a preliminary evaluation of the flood hazard re-
sponsible for severe damage to farming and infrastructure in the down-
stream region. The study basin area covers almost 700 km2, comprising 
five sub-basins, ranging from 111.96 to 159.30 km2. The asymmetrical 
morphology of the basin, neotectonic features and the diversity of allu-
vial deposits found along the de La Ciénaga river basin show that it is in 
an active tectonic environment with strong lithological and structural 
controls and a marked tilting. One common feature to all analyzed sub-
-basins is their elongated shape, which allows a rapid concentration of 
water that intensifies the power of the flash floods. The drainage network 
in the different sub-basins has, in general, two predominant patterns; one 
is parallel to sub-parallel to the headers and foothill areas; and the other, 
in the piedmont zone, is divergent. Zonda valley, located downstream of 
the basin, is affected by flash floods coming from the mountainous area.
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INTRODUCTION

A flash flood is a very fast flow that occurs generally in 
arid environments. It can be generated instantly during or 
shortly after torrential rains on steep hill slopes with ex-
posed rocks and lack or scarcity of vegetation (Lin, 1999; 
Wheather, 2002). Due to their almost instantaneous occur-
rence, together with their high capacity of transport, flash 
floods are one of the most significant weather-related haz-
ards in many parts of the world (Gaume & alii, 2009). Mor-
phometric analyses were generally used for basin charac-
terization (Miller, 1953; Gardiner, 1975; Costa, 1987; Nag, 
1998; Moussa, 2003; Sreedevi & alii, 2004; 2013; Esper 
Angillieri, 2008; 2012; Perucca and Esper Angillieri, 2011). 
Geomorphologic and morphometric studies of a basin are 
basic tools to estimate and predict its behavior under con-
ditions of heavy rainfall, and to calculate the potential flash 
floods hazard to downstream settlements.

The drainage pattern of de La Ciénaga basin area is the 
result of the combination of climatic, tectonic, lithological, 
geomorphological, soil and vegetation factors. The stream 
pattern responds not only to present conditions, but inher-
its past modeling conditions. Differences in the drainage 
system are due to the combination of these factors and to 
the prevalence of one of them. 

Drainage network characteristics in the de La Ciénaga 
river vary according to the sector being analyzed, respond-
ing primarily to geological and geomorphological controls. 

In this study the morphology of the La Cienaga river 
basin is studied with special focus on morphometric pa-
rameters of the drainage system. We used DEM data, sat-
ellite imagery and fieldwork to quantify basin parameters. 
The results are discussed in the context of flood hazard in 
the downstream settlements. In addition, we present a re-
gional geomorphologic map that illustrates the landforms 
and geomorphic processes observed in this portion of San 
Juan province, Argentina. The results can provide a basis 
for urbanism, land use planning and hazard management.
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