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Abstract

Synoptic images of the global cloud field have been created from
infrared measurements taken aboard four geostationary and two
polar-orbiting platforms simultaneously observing the earth. A se-
ries of spatial and temporal interpolations together with data reliabil-
ity criteria are used to composite data from the individual satellites
into synoptic images of the global cloud pattern. The composite
Global Cloud Imagery (GCI) have a horizontal resolution of about
half a degree and a temporal resolution of 3 h, providing an unprece-
dented view of the earth’s cloud field. Each composite image repre-
sents a nearly instantaneous snapshot of the global cloud pattern.
Collectively, the composite imagery resolve, on a global basis, most
of the variability associated with organized convection, including
several harmonics of the diurnal cycle.

The dense and 3-dimensional nature of the GCl make them a
formidable volume of information to treat in a practical and efficient
manner. To facilitate analysis of global cloud behavior, the GCl has
been constructed with certain homogeneous properties. In addition
to synoptic coverage of the globe, data are spaced uniformly in
longitude, latitude,and time, and contain no data voids. An interac-
tive Image Analysis System (IAS) has been developed to investi-
gate the space-time behavior of global cloud activity. In the IAS,
data, hardware, and software are integrated into a single system
capable of providing a variety of space-time covariance analyses.
Because of its customized architecture and the homogeneous prop-
erties of the GCI, the 1AS can perform such analyses on the 3-di-
mensional data with interactive speed. Statistical properties of cloud
variability are presented along with other preliminary resuits derived
from the GCI.

1. Introduction

Clouds figure importantly in several aspects of cli-
mate. Because they are a major component of the
planetary albedo, clouds represent a key ingredient in
the earth’s radiation budget. Clouds also contribute to
infrared heating through radiative interactions (e.g.,
Ramanathan 1987). Relevant to atmospheric dynam-
ics, latent heat release in organized convection is one
of the primary mechanisms driving the global circula-
tion. Heating fluctuations associated with tropical
convection are important in a number of dynamical
phenomena, including tropical circulations, extratropi-
calteleconnection patterns, and equatorial waves and
tides that propagate into the upper atmosphere (see
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for example, Gill 1980; Andrews et al. 1987). Convec-
tively-forced circulations are involved in the exchange
of heat, momentum, and moisture between the atmos-
phere and tropical oceans and in the transfer of
moisture from low latitudes to the rest of the globe.

Satellite measurements of outgoing longwave ra-
diation (OLR) have long provided a global view of the
earth’s cloud field. Equivalent black body tempera-
tures measured from space indicate the height of
cloud tops and, with certain restrictions, serve as a
proxy for organized convective activity (e.g., Arkin and
Ardunay 1989). The importance of these space-borne
measurements is underscored by the paucity of
ground-based observations in the tropics and over the
oceans.

Although global measurements of OLR have been
around for some time, many basic properties of cloud
variability and its relationship to other physical proc-
esses have yet to be quantified. For instance, the
aforementioned phenomena depend sensitively on
the spectral makeup of cloud fluctuations. Properties
such as the space and time scales on which cloud fluc-
tuations operate coherently and how cloud fluctua-
tions in one region influence those in another are
essential to understanding those phenomena. As an
example, heating fluctuations coherent over small
dimensions and short periods favor the excitation of
gravity waves, but play only a minor role in large-scale
disturbances. Only that fraction of convective heating
operating coherently on large scales contributes to the
excitation of planetary waves. Similar considerations
apply to hydrological and radiative processes, e.g., to
the net transfer of moisture and radiative energy.

Investigating cloud behavior is made difficult by its
global nature and the wide range of scales involved.
For instance, the Inter-Tropical Convergence Zone
(ITCZ), which emerges in time-mean cloud cover with
fairly smooth characteristics, actually involves an ir-
regular and unsteady collection of convective com-
plexes. Mesoscale features with horizontal dimen-
sions of tens to a few hundred kilometers and periods
of hours are organized by the large-scale circulation
into regional centers over the western Pacific, South
America, and Africa.

The wide range of scales involvedposes a serious
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