
Floods in a warm world

Beyond the instrumental record...

Addressing the consequences of current climate change 
represents one of the greatest challenges for our society. One 
fundamental and worrying outcome of global warming is the 
increase in frequency and intensity of river floods all over the 
world in relation to shifts in rainfall patterns (1). A recent study 
reveals that the past three decades were the most flood-rich 
periods over the last 500 years in Europe (2).

Climate models show an intensification of extreme torrential 
events in the next decades as a result of climate change, which 
will affect social, ecological, and economic systems globally. 
However, there is still a high uncertainty with respect to projected 
changes at a regional scale since the trends are not yet robust.

Precipitation records, which are used to evaluate the return periods of floods, are too short, or even absent in 
many regions. Moreover, most instrumental records are affected by land development, complicating the estimation 
of  natural recurrence intervals of extreme floods.

Understanding the natural patterns of floods, in response to 
climate variability prior to the era of significant anthropogenic 
intervention in the climate system, is required. It is critical to 
extend records to understand the long-term flood variability 
at millennial to decadal scales to guide on future flood-risk 
adaptation.

Different paleoflood records such as riverine, lacustrine, 
marine, speleothem, botanical and historical documents can 
help us to understand the variability of past extreme events, 
and improve the future flood-risk assessment.
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and improve future flood-risk assessments.
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Caves with active rivers inside 
have intense and quick

responses to rainfall events
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How are floods recorded?

The analysis of oxygen & carbon 

isotopes as well as trace elements 

in the carbonate inform about 

the climate conditions during the 

recorded flood periods.
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