-----------------------------------------------------------------------------
points 1 (especially aerosol-radiation relationship), 3 (change in the cryosphere during the 20th century and present), 4 (glacier conditions in the 21st century by models), and 7 (uncertainties in process of climate change, role of ocean in climate change).
------------------------------------------------------------------------------
These can be arranged in the following 5 lectures each with one hour.

1) Climate effect of aerosol

Lecture 1: Mean state of radiation and energy budget of the climate system

Abstract: The global energy budget of the earth has been worked by many scientists since the beginning of the 20th century. It is, however, only recent that it has become possible to grasp the total energy budget in a realistic manner. The lecture will present the most recent state of the radiation and energy budget. It will discuss in detail how water vapour absorption has become so important, and how radiative effect of cloud cover takes a small role. These two processes were grossly misinterpreted in the past.

References:

Budyko, M.I., 1982: The Earth's Climate: Past and Future. International Geophysics Series No. 29, Academic Press, London and others. Chapter 3, Section 1, from P 50 to 71.

Raschke, E., and Ohmura, A., 2005: Radiation Budget of the Climate System. Chap. 4 in Hantel, M. (Ed.): Observed Global Climate, Vol. 6, Group V: Geophysics, Landolt-Börnstein Numerical and Functional Relationships in Science and Technology,  New Series,  4.1-4.42, Springer Verlag,  Berlin, Heidelberg, New York.
Ohmura, A., 2006: New radiation and energy balance of the world and its variability.  In Fischer, H. and B. Sohn (Eds.): IRS 2004: Current Problems in Atmospheric Radiation, 327-330.
Lecture 2: Observed changes of solar radiation during the 20th century

Abstract: For a long time the radiative fluxes were assumed to be stable or almost constant. It was realized during the last 20 years that irradiances might change. Before discussing the process of the change or even the credibility of this concept, we should take a close look at the long-term observed results of the radiation measurements at many places in the world. The role of aerosol and other atmospheric components in changing radiation will be discussed. The consequence of the change in radiation to climate should also be considered.
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Lecture 3: Three different ways for the sun to influence climate of the earth
The sun is one of the most important external factors to the climate. The solar effect is not limited to the change i) in the solar constant. The solar variation has at least other two mechanisms to influence the earth's climate: 2) through atmospheric chemistry in the middle atmosphere through solar UV variation which is large; and 3) by altering the ion concentrations in the troposphere through regulating the density of cosmic radiation (CR) though solar magnetic field. The last is referred to as Svensmark/Friis-Christensen hypothesis. This was regarded first as a very important and significant theory, yet in later years it was almost discarded as unrealistic. At the same time we know that CR controls ion concentration, and ions are excellent cloud concentration nuclei (CCN). Yet, many people did not find a correlation between the solar activity and cloud amount. This problem must be considered together with aerosol in the atmosphere, and the lecture will provide a basic information on the relationship between aerosol and ions as CCN. Further, it will be discussed how realistic the Svensmark/Friis-Christensen hypothesis.

References:

Svensmark, H., 1998: Influence of cosmic rays on Earth's climate. Phys. Rev. Letters, 81, 5027-5030.

2) Cryosphere and climate change

Lecture 4: Basic relationship between climate and glaciers
Abstract: The World Glacier Inventory and a number of satellite evaluations provided in recent years a very accurate picture on the cryosphere. The present extent of cryosphere, and especially of glaciers will be presented based on the newly evaluated results. The processes of the climate influence of the atmosphere will be discussed based on mass and energy balance on glaciers.
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Lecture 5: Observed changes in the cryosphere during the 20th century
Abstract: In the occasion of the IUGG 2003 and the IPCC third report, the changes observed in the cryopshere, especially in seasonal snow cover, sea ice and glaciers are reviewed for the 20th century. The observed changes will be discussed in light of the chaging climate of the last 100 years. The stress will be given on the mass balance of glaciers.
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