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The energy balance of Earth is exposed to changes due to external effects such as solar 

irradiation and to internal causes in the Earth system such volcanic eruptions and 

anthropogenic changes in atmospheric composition affecting the energy balance. 

Significant uncertainties in a number of key energy exchange and feedback processes in the 

climate system limit the accuracy in the projections of climate change. It is therefore crucial 

to identify the most critical of these processes, those that cause the largest uncertainties, 

and to identify the observational and theoretical studies that are needed to reduce these 

uncertainties.  

This has been the main objective of the workshop organized by ISSI on “Observing and 

modeling the Earth’s energy flows”, held last January (10.-14.1.2011). ISSI had invited more 

then 60 leading scientists, covering a wide range of disciplines, in order to make a 

comprehensive assessment of ongoing research in the area.  

There is a general agreement that clouds in its 3-dimensional distribution are crucial and 

necessary conditions for more accurate climate projections. Key current satellite capabilities 

from instruments in low-Earth orbits provide global almost- simultaneous observations of 

radiance at multiple wavelength and scattering angles as well as vertical profiles by lidar. To 

combine these observations with data from geostationary meteorological satellites will 

contribute towards providing complete space/time sampling and global coverage of 

changing cloud properties, a critical factor in climate studies. Such observing system studies 

will be used to improve models through systematic validation exercises. Another key 

question is the need to better understand the large scale, low frequency variations in the 

global climate. As the low frequency variations exist in global climate models, this opens up 

an avenue for research by diagnosing such variations in models. Also discussed was the 

necessity to encourage more in depth diagnostic studies of the regional energy balance that 

will have to include the net wall transport. The large improvements of the re-analyses can 

be a valuable tool for that. 

The interaction between experts from different scientific fields that do not normally meet, 

contributed strongly in making the Workshop scientifically very stimulating and informative. 

Currently a book volume in the Space Sciences Series of ISSI is in preparation and will 

appear in spring of 2012. 
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