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Course annotation
The aim of the course is to provide knowledges about the causes of climate change, the history of global and
Lithuanian  climate,  general  principles  of  climate  system  modeling,  models  structure,  parameterization  and
application possibilities in various climate researches. To provide knowledge about climate forecasting as well as
the sensitivity and vulnerability of natural and social spheres to climate change and their adaptive potential, ways
to adapt to climate change.
Content. The concept of climate variability. Past climate reconstruction methods. Direct and indirect indicators of
past climate.  External  and internal  causes  of climate variability.  Impact of anthropogenic factors  on climate.
Greenhouse gases. Greenhouse physics.
Climate history. The Holocene climate in Europe. Global climate fluctuations over the period of instrumental
measurements.
Types of climate models. Tasks of modeling. The most important  components and types of models.  Energy-
balance,  statistical-dynamical,  general  circulation  models.  Their  structure,  basic  equations,  parameterization,
spatial and temporal resolution. Sensitivity, ergodicity and predictability of climate models. Positive and negative
feedbacks in climate system. Regional climate models. Systematic errors in climate models. Modeling of past and
future climate variability. Assessment of climate sensitivity to various factors:  Solar radiation, Earth's  orbital
parameters,  moisture  circulation,  stratospheric  and  tropospheric  aerosols,  changes  in  greenhouse  gas
concentration.
Greenhouse gas and other gas emission scenarios. Projections of changes in the composition of the atmosphere.
Global and regional climate change projections. The climate of the Baltic Sea region and Lithuania in the 21st
century.
Sensitivity  of  natural  and  socio-economic  sectors  to  climate  change  and their  vulnerability.  Climate  change
mitigation measures. Adaptation of natural and social spheres to the changing climate. International and national
climate change mitigation and adaptation policy.

Required readings
Bridgman H., Oliver J. 2006. The global Climate System. Patterns, Processes, and Teleconnections. Cambridge
University Press.
Burroughs W.J. 2001, 2007. Climate Change. Cambridge.
Burroughs W. J. 2007. Climate Change: A multidisciplinare Approach. Cambridge.
Fifth Assessment Report of the Intergovernmental Panel on Climate Change (IPCC). 2013-2014. 
http://www.ipcc.ch/ 
McGuffie, Henderson–Sellers A. 2005. A Climate Modelling Primer. Sydney.
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