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Aerosols, Clouds and Climate 
The most important tool to predict climate change, and to communicate the impacts to 
decision makers, media and the public are Global Climate Models (GCMs). Based on 
equations that describe emissions, sinks, transformation and transport of climate active 
components in the atmosphere a GCM simulate the concentration of greenhouse gases (GHG) 
and aerosols, and the properties of clouds, in 3-D. Interactions with solar and terrestrial 
radiation are also important processes.  
 

 
A modern GCM can have both a coupled Ocean model, detailed atmospheric chemistry, aerosol and 
cloud schemes, aerosol-cloud-radiation schemes, and coupled climate-carbon cycle models for ocean and 
land biota. These models are often referred to as Earth System Models (ESM). This figure indicates the 
gridded fields of a global 3-D model and the key physics, chemistry and biology processes included in a 
GCM or ESM. 

One clear result of the reports by the United Nations International Panel on Climate Change 
(IPCC) is that the climate effects of aerosols and aerosols-clouds are the most uncertain 
manmade forcing of the climate. Aerosols scatter solar radiation back to the space. An 
increased number of manmade aerosols means increased scattering of solar radiation to space. 
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Furthermore, aerosols act as cloud condensation nuclei (CCN), forming cloud droplets, which in 
turn increases the cloud albedo (reflection of solar radiation). 

This course therefore focuses on how aerosol particles, and the clouds that form on them, 
interact with radiation in the atmosphere. The course will also teach you about atmospheric 
structures and processes, including its exchange with the earth surface, and the general 
circulation of the atmosphere. We will teach how atmospheric models function and how they 
represent all these processes, in particullary the large 3-D GCMs.  
 
The course also covers satellite observations and networks of measurement stations, emission 
scenarios and global emission data bases. We will look at how IPCC works and the role of 
science in climate-political negotiations for future emission reductions. We will also cover 
various proposed so called “geo-engineering” methods involving aerosols and supposed to cool 
the climate and discuss their risks and disadvantages. The course builds on what you have 
learned about aerosols in the Aerosol Chemistry and Physics course, and what you have learned 
about the carbon cycle-climate interactions in the Atmosphere-Biogeosphere-Climate Change 
course. 
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