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Editorial on the Research Topic

Observed and Predicted Changes in Climate in the Andes Cordillera

The Andes Cordillera forms a continuous high elevation range along the western margin of
South America and constitutes a fundamental component in the environmental, cultural, and
socio-economic fabric of the continent. Over its ca. 7,000 km-long extent, this mountain range
contains an immense variety of climates and biomes and provides natural resources and ecosystem
services to a population of almost 100 million people in Venezuela, Colombia, Ecuador, Peru,
Bolivia, Chile, and Argentina.

Over the past decades various ecological, glaciological, and hydrological assessments have
identified noticeable changes in vegetation dynamics, glacier cover and water availability in
different sectors of the Andes. Although these findings can be at least partially associated with
the occurrence of warmer and/or drier conditions across the Andes, additional, more detailed
climatological assessments are needed to improve understanding of the complex patterns of climate
change that have occurred in recent decades across this extensive mountain range. Given the
predominant role of the Andean climate system on many socio-economic activities and on the
most important hydrological and ecological processes in this region, further detailed studies are
also needed to identify the most likely future climate scenarios for high elevation areas at different
latitudes in the Andes. This Frontiers Research Topic compiles, in only a few studies, a great
diversity of innovative meteorological, climatological, and glaciological analyses in different sectors
of the Andes from Colombia to southern Chile and Argentina.

Bedoya-Soto et al. assessed the changes in the diurnal cycle of precipitation in the Andes
of northwestern Colombia using local instrumental data. Interesting seasonal variations were
identified associated with land surface-atmosphere interactions and regional circulation patterns,
highlighting the importance of precipitation recycling and anabatic circulation across intra-Andean
valleys. Vera et al. focused on the identification of the relative contribution of natural vs.
anthropogenic forcings on the summer rainfall variability of the Altiplano region using reanalysis
and climate model data. The negative rainfall anomalies observed in the Altiplano are associated
with positive 200-hPa zonal winds over the region, and SST anomalies mainly in the tropical
Pacific-Indian Oceans. The simulations indicate that natural variability can explain the observed
year-to-year rainfall variability, but anthropogenic forcing is a necessary condition to explain the
positive trends detected in the tropical SST and the regional zonal wind anomalies. The South
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American Monsoon can also exert a noticeable influence over
the sign and magnitude of the precipitation changes observed in
the Altiplano.

Ferrero and Villalba studied the decadal changes in
precipitation in the subtropical Andes and Chaco regions
of northwestern Argentina. Using a large dataset of instrumental
records they show that precipitation amount and inter-annual
variability have increased since the 1970s across the region.
These changes seem to be associated with moisture sources
from the Amazon basin and large-scale oceanic controls. The
east-west contrasts in precipitation, cloud cover and cloud types
across the Andes south of 20◦S are evaluated by Viale et al.
using daily instrumental and remote sensing (satellite) data.
An impressive variety of climatic regimes and cloud patterns
are described in this study, which clearly demonstrates the
significant influence of the Andes on the climate of southwestern
South America.

Barria et al. simulated the changes in the Equilibrium Line
Altitude (ELA) of glaciers in the central Chilean Andes (30◦-
38◦S) using radiosonde and instrumental precipitation data.
As the ELA is strongly related to the annual mass balance of
glaciers (higher ELA indicates more negative mass balances,
and vice versa), it is an important parameter to evaluate their
overall “health” over time. Since 1958, the simulated ELA for
glaciers in central Chile has shown an overall long-term increase,
with substantially higher values in the last two decades. These
changes seem to be partly associated with warmer conditions
across the region, but especially with the marked reduction in
winter precipitation that has affected this region since 2010.
Bravo et al. used direct measurements and modeled data to
assess the main patterns of snow accumulation across the
North and South Patagonian Icefields. Marked contrasts were
found between the east and west margins of the icefields,
especially in the autumn season. In some cases, positive trends
in precipitation were observed in glaciers with relatively stable
front positions, suggesting that these precipitation changes may
have attenuated the overall pattern of ice mass loss evident across
the region.

This small sample of studies illustrates the great variety and
high quality of studies that are currently being conducted across
the Andes. Interestingly, the studies of this Research Topic
are strongly related to other ongoing initiatives intended to
improve the current understanding of Andean hydro-climates
and other related issues. The more recent Frontiers Research
Topic entitled “Connecting Mountain Hydroclimate Through
the American Cordilleras” has also compiled a very interesting
set of studies that complement the findings of the papers
discussed above. In particular, this Research Topic compiled
several studies developed under the umbrella of the ANDEX1

program, a prospective Regional Hydroclimate Project (RHP) of
the GEWEX2 Hydroclimatology Panel (GHP). The results and
findings of all these new programs and studies have numerous
applications at multiple levels. These include, but are not limited
to, their use in policy decisions for local and regional sustainable
development strategies, the management, and conservation of
natural resources, the dissemination of important concepts and
results to the general public, and the promotion of future related
scientific research in this vast and diverse mountainous region.
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