
 

Number of people affected by tropical
cyclones has increased sharply since 2002

December 20 2023

  
 

1/6



 

  

Credit: Pixabay/CC0 Public Domain

2/6



 

The number of people affected by tropical cyclones has nearly doubled
from 2002 to 2019, reaching nearly 800 million people in 2019,
according to a new study.

While more people are affected by tropical cyclones in Asia than any
other region, every affected world region saw an increase in the number
of people exposed to tropical cyclones, which are expected to become
more intense and possibly more frequent as the climate warms.

"Although our study period is not sufficiently long to understand long-
term trends, we observe a steady increase in both population and person-
days exposure for all storm intensities in the past two decades," said
Renzhi Jing, the study's lead author and a postdoctoral scholar at
Stanford University.

The age distribution of those exposed to cyclones has shifted away from
children under the age of 5 toward people who are aged 60 and older
compared to the early 2000s, tracking with population trends in the
regions most affected.

The study also found that people exposed to tropical cyclones are more
socioeconomically deprived than those unexposed within the same
country, and this relationship was more pronounced for people exposed
to higher-intensity storms during the study period, which was from 2002
through 2019.

Researchers say that characterizing the patterns and vulnerabilities of
exposed populations can help identify mitigation strategies, and assess
the global burden and future risks of tropical cyclones. The findings are
published online by the journal Nature.
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"The increased exposure to cyclones is attributed more to changes in
tropical cyclone weather patterns than to population growth," said
Zachary Wagner, senior author of the study and an economist at the
RAND Corporation, a nonprofit research organization. "Given
projections of increased storm intensity going forward, it's reasonable to
expect a continuing increase in the number of people exposed to the
most intense storms, which poses many challenges for the future."

The study estimates that 6% to 12% of the global population is exposed
to tropical cyclones each year, with a large portion of exposure occurring
at lower wind velocities. This more common exposure can have a
disproportionate impact on low- and middle-income countries, especially
in regions where resilience is limited.

Health risks due to major natural hazards such as tropical cyclones are a
central concern of climate science and public health. When tropical
cyclones pass over populated regions, the combination of high winds,
low-pressure systems, heavy rainfalls, and storm surges can lead to large-
scale destruction and increased risk of mortality and diseases.

The study assessed all types of tropical cyclones, including hurricanes
and typhoons.

Researchers from RAND, Stanford, and other institutions used improved
modeling techniques to construct estimates of the number of people
worldwide who may be exposed to tropical cyclones in the future. This
included a tropical cyclone parametric wind model that combines inner
and outer storm dynamics and the use of a new wind modeling approach
to explicitly consider the asymmetry of storms over land.

Researchers found that tropical cyclones affected 117 countries and
regions between 2002 and 2019, with a few regions accounting for the
majority of exposure. Researchers estimate that 95% of all person-days
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exposure during the study period come from Atlantic coastal North and
Central America (5%), the Caribbean (3%), the Korean peninsula and
Japan (6%), coastal eastern Asia (43%), South East Asia (24%), or
eastern India and Bay of Bengal (14%).

The top five countries/regions with the highest person-days exposure
were coastal China (33% of total person-days), Japan (19%), the
Philippines (10%), Taiwan (9%) and the United

States (4%). These regions collectively make up more than 75% of all
exposed person-days.

The study detected an increase in population exposure to all storm
intensities during the 18-year study period. About 560 million people on
average were exposed to tropical cyclones with ma, on average, were
exposed to tropical cyclones with a maximum wind speed of at least 63
kilometers per hour (i.e.,ximum wind speed of at least 63 kilometers per
hour (i.e. Tropical Storm or more intense) each year.

Population exposure to storms of that intensity increased from an
estimated 408 million people in 2002 to 792 million in 2019.

Researchers estimate that about one-third of the increase in exposure is
attributable to population growth, while the other two-thirds is caused by
changes in tropical cyclone hazards.

  More information: Jing, R. et al, Global population profile of tropical
cyclone exposure from 2002 to 2019, Nature (2023). DOI:
10.1038/s41586-023-06963-z 
www.nature.com/articles/s41586-023-06963-z
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