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Three-dimensional (3-D) cloud characterization permits
the derivation of important cloud geometry properties such
as fractional cloudiness, mean cloud and clear length,
aspect ratio, and the morphology of cloud cover. These
properties are needed as input to the hierarchical diagnosis
(HD) and instantaneous radiative transfer (IRF) models, to
validate sub-models for cloud occurrence and formation,
and to Central Site radiative flux calculations. A full 3-D
characterization will eventually require the integration of
disparate Cloud and Radiation Testbed (CART) data
sources: whole-sky imagers (WSls), radar, satellites,
ceilometers, volume-imaging lidar, and other sensors. In
this paper, we demonstrate how an initial 3-D cloud property,
cloud base height, can be determined from fusing paired
time series of images from two whole-sky imagers.

(Rossow et ai, 1985) have been initiated to characterize
cloud-radiation interactions, including DOE's Atmospheric
Radiation Measurement (ARM) Program and the
International Satellite Cloud Climatology Project (ISCCP),

In the ARM Program, a key to characterizing cloud-radiation
interactions is the effective treatment of cloud formation
and cloud properties in GCMs as supported by a field
measurements program-"an important feature of the
ARM Program Plan is to establish a surface-based cloud
imaging system at the research sites that will provide
appropriate information for parameterizing solar flux over
an entire grid cell," The first such Cloud and Radiation
Testbed (CART) site will make measurements, including
cloud measurements, over a 30-km diameter region.

Macroscopic Cloud Properties

A well-recognized approach to reducing the uncertainties
associated with cloud-radiation interactions involves
measuring the macroscopic properties of clouds (shape,
size, extent, cloud cover fraction, base height, etc.). All
these properties can be extracted from a 3-D cloud
characterization, and so the development of such a
characterization is a worthy goal. Accordingly, we have
been studying methods for atmospheric data integration,
beginning with fusing WSI imagery to determine cloud
base height. This property is a good place to start in that it
is a dominant factor in determining the infrared radiation
from clouds to the lower atmosphere and the earth's
surface. Furthermore, as shown by Rossow et al. (1985),
base heights are essential to measuring the cloud cover
fraction at low, medium and high altitude, measurements
that, in turn, are needed to establish a cloud-radiation

climatology,
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GCMs and Clouds

A major goal for the Department of Energy's (DOE's)
global change efforts is to improve the accuracy of general
circulation models (GCMs) capable of predicting the timing
and magnitude of greenhouse- gas-induced global warming.
Research has shown cloud radiative feedback is the single
most important feedback effect determining the magnitude
of possible climate responses to human activity. Yet, as
pointed out by Cess et al. (1989), clouds are not well
parameterized in GCMs and are, in fact, currently the
greatest factor limiting the accuracy of atmospheric GCMs.
Thus clouds exert the largest influence while at the same
time present the largest uncertainties in predicting global
climate change. As a result, cloud studies are critical to
understanding global climate change and improving the
predictive accuracy ofGCMs.ln recognition of this problem,
a number of important national and international programs



ARM Science Meeting


