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• Can we explain why arid conditions are spreading worldwide? Or why the 

western U.S. is getting increasingly arid since the 1980s while the African 
Sahel has recovered from its prolonged drought?

• CMIP5 historical runs, reanalyses, and a novel method accounting for the 
spatio-temporal variations in aerosols

• Main Finding : Like musical instruments contributing to two songs playing 

simultaneously out of a noisy background, we found that since 1950, GHG 
and anthropogenic aerosols have influenced, together, global changes in 
temperature, precipitation and regional aridity in two distinct ways.
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• The observed signal cannot be explained by noise, volcanic, AA or GHG forcing alone
• It is best captured by all forcings together, and best captured by models with a more complete 

representation of aerosol indirect effects 
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Description of Challenges and Current Research in RGMA

•Gaps in Current Research: Better separation of direct and indirect aerosols effects on climate

•Future Directions: confirm CMIP5 results with CMIP6 models

•Short Term (3- 5 years) Research Goals: Better understanding of the decadal climate response to evolving 
aerosol emissions. Investigate potential forced changes in modes of variability.

•Long Term (10 years) Research Goals: Enhance the decadal-scale prediction skills of the climate state and
extremes from both oceanic and nonoceanic drivers.


