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Abstract
There is consensus now that anthropogenic emissions of carbon dioxide and other greenhouse gases since the pre-industrial period are the primary drivers of the current climate warming. How do we verify this? Climate models are the only experimental that is available to us to investigate the sensitivity and future changes to the global climate system. Unlike in a chemistry or biology laboratory where one can perform multiple controlled experiments, it is not desirable to perform experiments with the global climate system. If the outcome of an experiment with our climate system goes awry, the consequences could be catastrophic. Indeed, the current debate on climate change, environmental damage and sustainability stems from the unintentional experiment that we are performing on the planet: land use and land cover change and the growth of atmospheric greenhouses gases and aerosols from the burning fossil fuels. 

Climate modeling is “Big Science” today: a diverse group of experts are required for the establishment of a modeling center. Contemporary climate models have comprehensive 3-dimensional numerical representation of the major components of the climate system and the interactions and feedbacks between them. Climate models are also known as general circulation models (GCMs). The early general circulation models solved only atmospheric equations of motion, and they are called atmospheric general circulation models (AGCMs). The contemporary models couple the atmosphere, oceans, land, and ice and they are called coupled models or coupled atmosphere-ocean general circulation models (AOGCMs). The state-of-art in climate modeling is to couple the AOGCMs to the global carbon, nitrogen and other biogeochemical cycles and to include of interactive atmospheric aerosols and chemistry. In this talk, I will discuss the challenges involved in the development and applications of these global climate models. 
The Speaker

Dr. Govindaswamy Bala obtained his Ph.D. in atmospheric and oceanic sciences from Department of Meteorology, McGill University, Canada in 1994. After two years of Post-doc at the Geophysical Fluid Dynamics Laboratory, Princeton University, he served as a “Physicist” (Climate Scientist) at the Lawrence Livermore National Laboratory (LLNL) between 1996 and 2008, while at LLNL, Dr. Bala used earth system models to understand environmental change.

Dr. Bala’s main research interests are modelling climate change, carbon cycle, land cover change and geoengineering.  He has published over 60 peer-reviewed research papers on climate change and carbon cycle. Dr. Bala and his collaborators Prof. Long Cao of China and Prof. Ken Caldeira of USA won the prestigious World Meteorological Organization's (WMO) Norbert Gerbier MUMM International Award for 2014 for their research paper in ERL (Environmental Research Letters) entitled Climate response to changes to atmospheric carbon dioxide and solar irradiance on the time scale of days to weeks. He is also the recipient of the 2008 Scopus young scientist award for Earth Sciences. He has served as a Lead Author for the carbon cycle chapter and as a contributing author for the clouds and aerosols chapter in WG1 report from IPCC in its 5th assessment on climate change.
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