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Climate change may have driven the emergence of SARS-CoV-2

Governments must
seize the opportunity to
reduce health risks
from infectious diseases
by taking decisive
action to mitigate
climate change.
— Andrea Manica

Global greenhouse gas emissions over the last century have made
southern China a hotspot for bat-borne coronaviruses, by driving
growth of forest habitat favoured by bats.

A new study published today in the journal Science of
the Total Environment

(https://www.sciencedirect.com/science/article/pii/S0048969721004812)  provides the
first evidence of a mechanism by which climate change could have played a direct role
in the emergence of SARS-CoV-2, the virus that caused the COVID-19 pandemic.

The study has revealed large-scale changes in the type of vegetation in the southern
Chinese province of Yunnan, and adjacent regions in Myanmar and Laos, over the last
century. Climatic changes including increases in temperature, sunlight, and atmospheric
carbon dioxide - which affect the growth of plants and trees - have changed natural
habitats from tropical shrubland to tropical savannah and deciduous woodland. This
created a suitable environment for many bat species that predominantly live in forests.

https://www.sciencedirect.com/science/article/pii/S0048969721004812
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The number of coronaviruses in an area is closely linked to the number of different bat
species present. The study found that an additional 40 bat species have moved into the
southern Chinese province of Yunnan in the past century, harbouring around 100 more
types of bat-borne coronavirus. This ‘global hotspot’ is the region where genetic data
suggests SARS-CoV-2 may have arisen. 

“Climate change over the last century has made the habitat in the southern Chinese
Yunnan province suitable for more bat species,” said Dr Robert Beyer, a researcher in
the University of Cambridge’s Department of Zoology and first author of the study, who
has recently taken up a European research fellowship at the Potsdam Institute for
Climate Impact Research, Germany.

He added: “Understanding how the global distribution of bat species has shifted as a
result of climate change may be an important step in reconstructing the origin of the
COVID-19 outbreak.”

To get their results, the researchers created a map of the world’s vegetation as it was a
century ago, using records of temperature, precipitation, and cloud cover. Then they
used information on the vegetation requirements of the world’s bat species to work out
the global distribution of each species in the early 1900s. Comparing this to current
distributions allowed them to see how bat ‘species richness’, the number of different
species, has changed across the globe over the last century due to climate change.

“As climate change altered habitats, species left some areas and moved into others -
taking their viruses with them. This not only altered the regions where viruses are
present, but most likely allowed for new interactions between animals and viruses,
causing more harmful viruses to be transmitted or evolve,” said Beyer.

The world’s bat population carries around 3,000 different types of coronavirus, with
each bat species harbouring an average of 2.7 coronaviruses - most without showing
symptoms. An increase in the number of bat species in a particular region, driven by
climate change, may increase the likelihood that a coronavirus harmful to humans is
present, transmitted, or evolves there.

Most coronaviruses carried by bats cannot jump into humans. But several coronaviruses
known to infect humans are very likely to have originated in bats, including three that
can cause human fatalities: Middle East Respiratory Syndrome (MERS) CoV, and Severe
Acute Respiratory Syndrome (SARS) CoV-1 and CoV-2. 

The region identified by the study as a hotspot for a climate-driven increase in bat
species richness is also home to pangolins, which are suggested to have acted as
intermediate hosts to SARS-CoV-2. The virus is likely to have jumped from bats to these
animals, which were then sold at a wildlife market in Wuhan - where the initial human
outbreak occurred. 

The researchers echo calls from previous studies that urge policy-makers to
acknowledge the role of climate change in outbreaks of viral diseases, and to address
climate change as part of COVID-19 economic recovery programmes. 

“The COVID-19 pandemic has caused tremendous social and economic damage.
Governments must seize the opportunity to reduce health risks from infectious diseases
by taking decisive action to mitigate climate change,” said Professor Andrea Manica in
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the University of Cambridge’s Department of Zoology, who was involved in the study. 

“The fact that climate change can accelerate the transmission of wildlife pathogens to
humans should be an urgent wake-up call to reduce global emissions,” added Professor
Camilo Mora at the University of Hawai‘i at Manoa, who initiated the project.

The researchers emphasised the need to limit the expansion of urban areas, farmland,
and hunting grounds into natural habitat to reduce contact between humans and
disease-carrying animals.

The study showed that over the last century, climate change has also driven increases in
the number of bat species in regions around Central Africa, and scattered patches in
Central and South America.

This research was supported by the European Research Council.
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Hear from other University of Cambridge researchers who are
investigating how to reduce the risk of animal viruses jumping to
humans.
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Mahendra Shah • 11 days ago

Whilst we can continue to optimistic about climate actions, Re
Climate Goals 2030 and more, the reality is that climate change
will continue in the decades ahead. The corona virus need to be a
wakeup call and Humanity needs to respond effectively and in a
timely manner as the worst that can be would be a virus that kills
all pets or all animals or staple plants etc and the zoonotic
pathogens jumping to humans with hundreds of millions deaths.

During 1976 to 2001, in a FAO-IIASA partnership developed a
spatial digitized global data base comprising Soil Map of the
World, Demarcation of forests and Protected Areas, Current
agricultural areas and cropping patterns, rural and urban
population habitats and distribution, food and fibre crop models (
that can be extended to included forest plant species models),
five climate change models, IPCC-SRES scenarios etc.

Examples of analysis we did included the vegetation and disease
gradient from the Equator to the North and South Poles, the
distribution of Tse Tse across Africa, the World life migration and
dispersal patterns in Kenya as well as global studies such Climate
Change and Agricultural Vulnerability presented at Johannesburg
WSSD 2002 Bi f l d F d S it t

 Recommend  3

mailto:jg533@cam.ac.uk
https://www.communications.cam.ac.uk/
https://disqus.com/home/forums/universityofcambridgeresearch/
https://help.disqus.com/customer/portal/articles/466259-privacy-policy
https://disqus.com/home/inbox/
https://disqus.com/by/disqus_DQ2Ap78uE1/
https://www.cam.ac.uk/research/news/climate-change-may-have-driven-the-emergence-of-sars-cov-2#comment-5256412102
https://disqus.com/by/disqus_DQ2Ap78uE1/


/

Image

Forest landscape in Yunnan Province, PRC

Credit: Shi bai Xiao/ Greenpeace
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