
 

Beyond the forecast—is your exposure to
extreme rain now more about neighbors than
nature?
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Credit: Dibakar Roy from Pexels

As the climate warms, heavy downpours are covering more ground—but
where exactly? A new study puts the big-picture changes in context, and
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suddenly, it matters what region you live in.

In a monsoon downpour in southern Laos, children splash, oblivious to
rising waters. Scenes like this may become more common in many
countries as climate change intensifies the global water cycle. But here's
the question scientists now ask: As flood zones shift and expand, will
your region lie in the path of these deluges?

Climate experts agree that warmer air holds more moisture and fuels
bigger storms. For every degree Celsius of warming, the air can carry
roughly 7% more water vapor. That extra moisture translates to heavier
downpours and higher flood risk. Models show that storms producing
once-in-a-decade rainfall could become 1.3–2.7 times as likely as
temperatures climb. In short, heavy storms are on the march even
outside the tropics.
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Conceptual diagram of the study on the relationship between the spatial extent of
global heavy precipitation and population exposure. Credit: Earth's Future
(2026). DOI: 10.1029/2025ef007771

Mapping the new rain frontier

A team led by Han Zhou at Wuhan University went beyond just looking
at intensity to ask where these rains will fall. Instead of only counting
storms, they developed a way to map each storm's footprint on the land.
Using dozens of climate models (CMIP6) under a high-emissions future
(SSP5–8.5) and a moderate future (SSP2–4.5), they charted how far
daily rains over 50 mm (about 2 inches) spread. Then they overlaid
shifting population maps onto those expanding storm maps. Their results
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are published in Earth's Future.

What they found was surprising: Under the worst-case warming, heavy-
rain areas grow almost three times faster than under a milder scenario.
Yet people's exposure grew fastest under the moderate-warming
pathway. In numbers, the heavy-precipitation footprint expands about
2.86× faster under SSP5–8.5, but the number of people living in those
zones actually jumps nearly 4× faster under SSP2–4.5.

  
 

  

Maps show how the global footprint of daily heavy precipitation (over 50
mm/day) is projected to expand by the end of the century under different
climate scenarios. Hotspots emerge in places like eastern North America, South
Asia, and central Africa. Credit: Earth's Future (2026). DOI:
10.1029/2025ef007771
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In other words, the geographic spread of storms and the human
population shifts are out of sync.

More rain, more risk?

The relationship is not always straightforward: more rain doesn't always
mean more people are at risk; it depends on where people live. The team
found that regions like Asia and South America could actually see a drop
in exposed population despite heavier rains. That's because demographic
trends (migration, urbanization, population decline in some rural areas)
move people out of the path of the strongest storms.

By contrast, North America, Africa and Oceania see rising exposure as
both rainfall and people shift into the same zones.

  
 

  

These maps show where populations are most exposed to heavy daily rainfall
(over 50 mm/day), comparing historical data to future projections. Note the
emergence of new high-risk areas in North America and Africa, even as some
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Asian regions see a decrease in exposed population. Credit: Earth's Future
(2026). DOI: 10.1029/2025ef007771

These results challenge the usual assumption that extreme weather
automatically delivers more disasters. "Even though heavy-precipitation
zones are expanding fastest under high emissions, population exposure
rises fastest under a less extreme scenario," the authors explain.

In practical terms, fewer people might end up in harm's way where
downpours grow, simply because people are moving away—and vice
versa.

"Our results reveal an 'adaptation trap,' in which a slower-growing
hazard masks a faster-growing exposure—challenging conventional risk
assessments and redefining priorities for sustainable climate adaptation."

It is clear that relying only on storm intensity can hide the real risk. As
the researchers put it, "Spatial coupling between precipitation systems
and human settlements—not just temporal hazard intensity—determines
future disasters."

Looking ahead

The upshot is a complex new picture of regional risk. Instead of
screaming headlines that "everywhere gets wetter," the study points out
winners and losers.

  
 

6/8
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These charts show how population exposure to heavy rain (over 50 mm/day) will
change across different continents. Some regions will become much more
vulnerable, while others might see their risk decrease, highlighting the uneven
impact of climate change and population shifts. Credit: Earth's Future (2026).
DOI: 10.1029/2025ef007771

Some regions will be safer, even as their skies grow stormier, because
population declines or moves keep people out of flood zones. Others will
face double trouble: heavier rains and more people in the line of fire.
The answer to "will my region see more floods?" depends on both
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climate models and local demographics.

So, will your region be one of them? The answer, this study shows,
hinges on both climate models and the evolving demographics of where
you live. It's a question that remains wide open, underscoring that future
flood risk is as much about people as it is about precipitation.

  More information: Han Zhou et al, Decoupling Between Heavy
Precipitation Expansion and Population Exposure in a Warming World, 
Earth's Future (2026). DOI: 10.1029/2025ef007771
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