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Mapping malaria in Africa: Climate change
study predicts where mosquitoes will breed in
future
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The relationship between climate and malaria transmission is complex
and has been the subject of intense study for some three decades.

Mosquito vector populations sufficient to maintain malaria transmission
occur within a particular range of temperatures and humidity that are
suitable for their survival and breeding. The parasite also needs suitable
temperatures to complete its mosquito life stages. And mosquitoes need
surface water to breed in. These conditions have to last long enough for
mosquito and parasite populations to grow.

Much of sub-Saharan Africa provides exactly these conditions. Factors
like public health interventions, land use, urbanization and quality of
housing also determine transmission and local disease burden. But a
suitable climate is a big factor in explaining the latest available data
(from 2022). This shows that 94% of the 249 million global malaria
cases are recorded in Africa and that nearly all of the 608,000 global
malaria deaths annually are on the continent.

Climate change is likely to cause a shift in the suitability for
transmission in some areas.

It's fairly straightforward to model the effect of changing temperatures
on malaria by using climate data and the thermal ranges of vector and
parasite. Rainfall data is less useful, because mosquitoes breed in
shallow, slow-moving or standing water, often in very small water bodies
such as puddles. And rain doesn't normally stay where it lands. This is
where hydrology—the study of water's movement and how it's
distributed—becomes useful in modeling.

We are part of an interdisciplinary team that has just published a new set
of estimates for future malaria suitability across the African continent in
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https://www.who.int/news/item/30-11-2023-who-s-annual-malaria-report-spotlights-the-growing-threat-of-climate-change#:~:text=Changes%20in%20temperature%2C%20humidity%20and,impact%20transmission%20and%20disease%20burden.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9884660/#:~:text=Malaria%20parasite%20development%20is%20not,et%20al.%2C%202017
https://phys.org/tags/land+use/
https://www.who.int/teams/global-malaria-programme/reports/world-malaria-report-2023
https://www.ipcc.ch/report/ar6/syr/
https://www.science.org/doi/10.1126/science.adk8755
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the journal Science. Our work incorporates the dynamics of water flows
and stores that can influence breeding locations. The results give a more
accurate picture than before of where the malaria transmission season
might get longer or shorter as the climate changes.

We found that overall malaria suitability will decrease, especially in west
Africa. But other areas, particularly river corridors and floodplains, will
become more suitable for malaria transmission. Massive population
growth is expected across Africa over the next 25 years, often located
close to rivers. This means the number of people living in potentially
malaria endemic areas (suitable for transmission more than nine months
a year) will increase by 2100 to over a billion.

Along with knowledge of the breeding habitat preferences of specific
mosquitoes and their human biting preferences (indoor or outdoor, dusk
or night time), this information could help to target and tailor malaria
control plans.

Follow the water

Building on our earlier pilot study, published in 2020, in this new study
we used seven global hydrological models. Each was run using four
climate models. We looked at different possible futures by including a
low-, medium- and high-emissions scenario for greenhouse gases.

Thanks to this approach we can now include many hydrological
processes such as the soaking of water into the earth, evaporation of
water back into the atmosphere and the flow of water through the
landscape in large rivers.

This offers the most sophisticated representation yet of potential malaria
vector breeding sites across Africa and how these might change in
future.
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https://www.un.org/en/global-issues/population
https://www.un.org/en/global-issues/population
https://www.nature.com/articles/s41467-020-18239-5
https://phys.org/tags/climate+models/
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A new picture emerges

Our models paint a complex and realistic pattern of malaria transmission
suitability today and in future. Unlike previous work, our model
highlights waterways and floodplains as potentially suitable mosquito
breeding sites, often on their margins or isolated water bodies nearby.

For instance, the Nile corridor in Egypt is omitted in previous thermal
and rainfall models. But when hydrology is included, as in our study, the
area 1s predicted to be highly suitable for malaria transmission.

Egypt is currently malaria-free due to extensive control efforts. It
nonetheless remains climatically suitable and malaria mosquitoes can
still be found there. We know that malaria was present there until the
1990s and traces of the malaria parasite have even been found in ancient

Egyptian mummies.

Changing suitability

Overall, we found that by 2100, a general decrease in malaria suitability
is projected across the majority of Africa. Future climates are
increasingly either too warm or too dry for year-round malaria
transmission.

The main location of this decrease is centered on west Africa around
The Gambia. It extends right across the continent at that latitude as far as
South Sudan. We also see smaller decreases in suitability in southern
Africa around Botswana and Zimbabwe.

This reduction in transmission season length is also seen in previous
studies using rainfall to represent surface water. But using hydrological
models reveals more concentrated and bigger reductions in season
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https://pubmed.ncbi.nlm.nih.gov/30212099/
https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(17)30261-X/abstract
https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(17)30261-X/abstract
https://phys.org/tags/malaria+transmission/
https://phys.org/tags/malaria+transmission/
https://phys.org/tags/surface+water/
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length. The reduced suitability was most pronounced in the high-
emissions scenario for greenhouse gases.

Crucially, though, the outcome in our hydrology-driven model was
particularly sensitive to future greenhouse gas emissions.

Some areas, particularly around the highlands of Ethiopia, are seen to
increase in suitability by 2100, driven by increases in temperature in the
cooler mountains. We can also see an increase in malaria suitability
following the course of the Orange River in South Africa, where local
malaria plans are focused on avoiding re-introduction of transmission
along the river.

Is this good news?

Reducing malaria suitability in Africa is a good thing. But when the
climate is either too warm or too dry for the malaria parasite or mosquito
to survive, there will be other adverse outcomes, particularly for water
supply and agriculture. By including water flows in malaria suitability
estimates, we can start to examine interactions with these other sectors
more directly.

This article 1s republished from The Conversation under a Creative
Commons license. Read the original article.
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https://www.britannica.com/place/Orange-River
https://oxpeckers.org/2017/03/northern-cape-malaria/
https://theconversation.com
https://theconversation.com/mapping-malaria-in-africa-climate-change-study-predicts-where-mosquitoes-will-breed-in-future-229814
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