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The application of spaceborne cloud lidar is discussed in relation to the effect of ice
clouds on Earth's Radiation Budget (ERB) and on atmospheric and surface radiative
heating. The key science questions highlighted include:

O What is the impact of the cloud and aerosol optical properties on radiation
reflected and emitted to space and the particular peculiarities of ice clouds and
aerosol to the ERB?

C What is the effect of the distribution of cloud on the water budget of the
middle-to-upper troposphere and what is the relevance of this budget to
climate?

C What are the possible roles of the radiative propefiies of clouds and aerosol on
climate and climate feedback?

The utility of spaceborne lidar for addressing these science issues will be
described. Among the most relevant issues addressed are:

O Backscatter ambiguity - the need to convert lidar backscatter to information
relevant to the science questions highlighted above is described and some
examples as to how this might be achieved will be discussed.

C The space-time requirements imposed by a single satellite carrying a lidar will
be described and the kinds of biases on radiative budget properties expected
by this sampling will be highlighted.
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Figure 2b

Figure 4b
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B ac kscatter ambigui ty :

Lidar equation

p, ( R) = 3++exp(-2 | o,,, (r' yctr' y
R'24n *

Interpretation in the form of extinction requ,i,res
some a priori understanding of the relation
between backscatter and extinction. This leads
to real ambiguity when studying ice and aerosol
clouds.
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