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Road in the 5-million megacity of Abidjan, Ivory Coast. (Photo: Sekou Keita) 

West Africa is among the regions with the fastest growing pop-

ulation in the world: from 340 million to 800 million people by 

the middle of this century. Increasing industrialization and ur-

banization will lead to a rapid increase in the emission of trace 

gases and particles. An international team of scientists led by 

Peter Knippertz of Karlsruhe Institute of Technology (KIT) now 

warns of the risks posed by air pollution over the cities of West 

Africa. Among others, it could have an impact on regional cli-

mate. In their opinion, there is an urgent need for intensified 

research to better understand processes. The scientists now 

present their study in Nature Climate Change.   

According to the study, the atmosphere above West Africa is still 

one of the least studied and understood on the planet, despite its 

central role for the health and economic well-being of the population. 

Experience gathered in other densely populated regions of the 

world, such as India or China, shows that a better understanding of 

the relationships of air pollution, climate, and regional impacts of 

worldwide climate change is needed for West Africa as well.  

Climate Researchers Warn of Risks from Air Pollution 

in West Africa 

Air Pollutants over Megacities Might Affect Regional Climate Change – Improved Climate Models 

Required for Better Understanding of Processes   
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The climate of West Africa is largely characterized by a sensitive 

monsoon system which controls winds, temperature, clouds, and, 

most importantly, rain. Rapidly expanding cities, such as Lagos in 

Nigeria, Accra in Ghana, and Abidjan in Ivory Coast, are producing 

large amounts of harmful aerosols. “Increase in these smallest parti-

cles in the atmosphere may also affect cloud formation and solar 

irradiation, which in turn may lead to changes of rainfall and temper-

ature,” climate researcher Professor Peter Knippertz of KIT says. 

Together with colleagues from the United Kingdom and France, he 

warns that people’s health, food security, and the climate of the 

region are at risk. For a better understanding of key processes, bet-

ter observations and more reliable weather and climate models are 

needed, the scientists say. In their opinion, it is vital that any future 

policy advice is based on sound scientific observations. 

“We need to collect further data on the atmosphere above West 

Africa to estimate the impact of air pollution – apart from that of 

worldwide climate change and changed land use due to intensified 

agriculture – on regional climate change” Knippertz says. “We need 

both continuous observation in the region and measurement cam-

paigns with high-tech instruments, such as lasers and radars.“ Such 

a measurement campaign will take place next year as part of the 

DACCIWA (Dynamics-aerosol-chemistry-cloud interactions in West 

Africa) research project funded by the European Union, which will be 

led by Peter Knippertz and is the background of the present study.  

Together with his colleague Andreas Fink, KIT, Peter Knippertz in 

particular studies cloud formation above Southern West Africa. In 

this region, both population growth and agricultural production are 

extremely high. “The low stratus clouds typical of West Africa are 

suspected to react sensitively to aerosol particles. Many particles 

produce more and smaller cloud droplets. This influences the way 

the clouds reflect solar irradiation and produce precipitation,” Knip-

pertz explains. However, most climate models do not sufficiently 

reproduce clouds and effects on the monsoon cannot be explained 

appropriately. In-depth research is needed.  

Reference:  

Peter Knippertz, Mat J. Evans, Paul R. Field, Andreas H. Fink, 

Catherine Liousse, and John Marsham (2015): The possible role of 

local air pollution in climate change in West Africa. Nature Climate 

Change, DOI: 10.1038/nclimate2727 

http://nature.com/articles/doi:10.1038/nclimate2727   

 

http://nature.com/articles/doi:10.1038/nclimate2727
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More about the DACCIWA Project: 

The DACCIWA project measures air quality and meteorology in 

West Africa and makes computer simulations to investigate the links 

between air quality, weather, and climate. DACCIWA is a collabora-

tion of sixteen scientific institutions in Europe and Africa. Apart from 

Karlsruhe Institute of Technology, these are: Centre National de la 

Recherche Scientifique (CNRS), France; German Aerospace Center 

(DLR); ETH Zurich (ETHZ), Switzerland; European Centre for Medi-

um-Range Weather Forecasts (ECMWF), UK; Kwame Nkrumah 

University of Science and Technology (KNUST), Ghana; Met Office, 

UK; Obafemi Awolowo University, Nigeria; University of Manchester 

and University of Reading, UK; Université Blaise Pascal Clermont-

Ferrand II, Université Paris Diderot, Université Paul Sabatier Tou-

louse III., Université Pierre et Marie Curie, France; University of 

Leeds and University of York, UK. 

More information: http://www.dacciwa.eu 

More about KIT Climate and Environment Center: 

http://www.klima-umwelt.kit.edu/english.  

Karlsruhe Institute of Technology (KIT) is a public corporation 

pursuing the tasks of a Baden-Wuerttemberg state university 

and of a national research center of the Helmholtz Association. 

The KIT mission combines the three core tasks of research, 

higher education, and innovation. With about 9,400 employees 

and 24,500 students, KIT is one of the big institutions of re-

search and higher education in natural sciences and engineer-

ing in Europe.  

Since 2010, the KIT has been certified as a family-friendly university. 

 

This press release is available on the internet at www.kit.edu. 

The photo of printing quality may be downloaded under www.kit.edu 

or requested by mail to presse@kit.edu or phone +49 721 608-4 

7414. The photo may be used in the context given above exclusively. 

 

http://www.dacciwa.eu/
http://www.klima-umwelt.kit.edu/english
http://www.kit.edu/
http://www.kit.edu/
mailto:presse@kit.edu

