
Does global warming affect the hydrological cycle?

1
Clausius–Clapeyron 

The atmosphere holds ~7% more water vapor
for every °C of warming (at constant relative

humidity).

2
Global intensification

An increase in the frequency and intensity of
extreme events was observed.

3 Regional heterogeneity
The rol of atmospheric dynamics

OBJECTIVE 
To analyze the changes and trends in the atmospheric

hydrological cycle and its components over South
America (1980-2025). 

(long time
scales)

Data from ERA5-Land (precipitation and
evapotranspiration) and ERA5 (vertically
integrated moisture divergence flux). 
Annual and seasonal mean changes (2003–2025
vs. 1980–2002; Mann–Whitney test) and Theil–Sen
linear trends (Mann–Kendall test), evaluated at p <
0.1. 

Atmospheric branch of the hydrological cycle

LINEAR TRENDSCHANGES 
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CHANGES AND TRENDS IN THE OBSERVED ATMOSPHERIC
HYDROLOGICAL CYCLE OVER SOUTHERN SOUTH AMERICA 

The December–January–February (DJF) and September–October–November (SON) periods best reflect both annual changes and overall trends 
(not shown).

INTRODUCTION DATA AND METHODS SOUTH AMERICAN DOMAIN AND SUBREGIONS
(SESA WEST AND EAST)

Inclusion of the recent period: post-2020 dry conditions strongly influence the calculation of trends across a large part of South America.
Precipitation and evapotranspiration: consistent spatial patterns between P and ET, particularly in DJF and SON.
Moisture flux divergence: VIMD changes and trends generally coincided with regions of lower precipitation, suggesting a role for atmospheric dynamics.

CONCLUSIONS

WHAT HAPPENED IN THE SESA REGIONS?
 (ANNUAL)
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Time series by region, with LOESS-fitted curves. Significant
trends are marked with triangles pointing up (positive) or

down (negative).

We observe a decreasing trend in both P
and ET time series across both regions, with
marked drying in the post-2020 years, where
VIMD aligned with values associated with
stronger moisture divergence.
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Non-significant trends are hatched.
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