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ABSTRACT

Synoptic images of the global cloud field have been created from measurements of infrared radiation taken
aboard four geostationary and two polar-orbiting platforms simultaneously observing the earth’s cloud field. A
series of spatial and temporal interpolations, together with data reliability criteria, are used to map synoptic
measurements from ihe geostationary satellites and asynoptic measurements from the polar-orbiting satellites.
The synoptic global cloud imagery (GCI) that results has a horizontal resolution of 0.7° in longitude by 0.35°
in latitude and a temporal resolution of 3 h, providing an unprecedented view of the global cloud pattern. Each
composite image represents a nearly instantaneous snapshot of the entire earth’s cloud field. Collectively, the
composite imagery resolve, on a global basis, most of the variability inherent to organized convection, including
several harmonics of the diurnal cycle. Because of its homogeneous properties, the GCI lends itself easily to a
variety of space-time analyses useful for studying global cloud behavior.

i. Introduction

Clouds and related processes represent a key ingre-
dient of the earth’s climate. Because they are a major
contributor to the planetary albedo, clouds figure cen-
trally in the earth’s radiation budget. Clouds also con-
tribute to atmospheric heating through radiative in-
teractions (€.g., Ramanathan 1987). From a dynamical
perspective, latent heat release in organized convection
is one of the primary mechanisms driving the global
circulation. Convective heating figures importantly in
a number of dynamical phenomena, including tropical
circulations, extratropical teleconnection patterns, and
equatorial waves that propagate vertically into the up-
per atmosphere (see for example Gill 1980). Other
cloud-related processes are also important in climate.
Not the least of these is the global hydrological budget.
Convectively forced circulations are responsible for
exchanging heat, momentum, and moisture between
the atmosphere and tropical oceans. Likewise, convec-
tion in midlatitude cyclones plays a key role in the
transfer of moisture from low latitudes to the rest of
the globe.

Satellite measurements of outgoing longwave radia-
tion (OLR) have long provided a global view of the
earth’s cloud field. Equivalent blackbody temperatures
measured from space indicate the height of cloud tops
and, with certain restrictions, organized convective ac-
tivity (e.g., Arkin and Ardunay 1989). The importance
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of these spaceborne 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 features of convec-
tion have yet to be determined quantitatively. Knowl-
edge of fundamental properties such as the space and
time scales on which convection operates coherently
and the way convective fluctuations in one region in-
fluence those in another is essential to understanding
the dynamical response to convective heating. For ex-
ample, small-scale fluctuations operating coherently on
short time scales favor the excitation of gravity waves,
but play only a minor role in large-scale disturbances.
Only that fraction of convective heating that operates
coherently on large scales contributes to the excitation
of planetary waves. Similar considerations apply to hy-
drological and radiative processes. Therefore, a com-
plete understanding of these processes requires a basic
knowledge of the behavior of cloud activity.

Characterizing cloud behavior is made difficult by
its global nature and the wide range of scales involved.
For instance, much of convective variability occurs on
mesoscales (horizontal dimensions of tens to a few
hundred kilometers and periods of hours). At the same
time, the large-scale convective pattern is organized in
regional centers such as the western Pacific, South
America, and Africa.

The wide range of scales inherent to convection poses
a serious challenge to observing global cloud behavior
from space [see Salby (1989) for a review]. Because
they are asynoptic, measurements taken from a polar-
orbiting platform resolve periods of about two days
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