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Abstract 

The present lack of a lower atmosphere research satellite program 
for the 1980s has prompted consideration of the Space Shuttle/ 
Spacelab system as a means of flying sensor complements geared to-
ward specific research problems, as well as continued instrument de-
velopment. Three specific examples of possible science questions re-
lated to precipitation are discussed: 1) spatial structure of mesoscale 
cloud and precipitation systems, 2) lightning and storm develop-
ment, and 3) cyclone intensification over oceanic regions. Examples 
of space sensors available to provide measurements needed in ad-
dressing these questions are also presented. Distinctive aspects of 
low-earth orbit experiments would be high resolution, multispectral 
sensing of atmospheric phenomena by complements of instruments, 
and more efficient sensor development through reflights of specific 
hardware packages. 

1. Introduction 

Remote sensing from space has shown great promise in pro-
viding measurements needed to describe atmospheric phe-
nomena ranging from cloud microphysical properties to 
planetary-scale wave structures. In spite of existing limita-
tions in sensing accuracy, vertical resolution, and sampling 
frequency, many researchers believe that satellite-derived 
measurements will ultimately constitute the most effective 
means of synthesizing global-scale data sets which retain the 
spatial and temporal resolution necessary to capture impor-
tant subsynoptic and mesoscale features. Key observational 
data from space-based sensors are required if we are to fully 
observe and understand what are termed "scale-interaction 
processes." To achieve this necessary sensing capability, con-
tinued development and critical evaluation of sensor con-
cepts and data usage are needed. We consider in this discus-
sion some specific scientific questions that will be of major 
importance to the atmospheric science community over the 
next decade. It is then argued that the Space Shuttle/Spacelab 
system, with low-earth orbit (250-700 km altitude) and a 7-10-
day mission capability, could serve as the platform from 
which to perform initial investigations of these science ques-
tions and develop multi-sensor measurement strategies. 

2. Some potential science issues 

a. Rationale 
An essential consideration in defining the scientific objec-
tives of proposed flight experiments should be research prior-
ities assigned by the atmospheric science community. A 
number of fertile research areas are currently vying for gov-
ernment support on a national level. The National Academy 
of Sciences has identified local and synoptic-scale prediction 
of precipitation as one of several major issues warranting 
high-priority national research attention and support during 
the decade of the 1980s.2 This paper will consider science 
questions related to some of these issues, concerning cloud 
and precipitation processes. It is beyond the scope of this 
paper to discuss in detail other equally important areas such 
as atmospheric chemistry or climate. Nevertheless, it is ob-
vious that aspects of these problems could likewise be inves-
tigated effectively from a remote platform such as the Space 
Shuttle. 

It is well-known that short-term (^48 h) prediction of at-
mospheric phenomena which threaten life and property and 
disrupt commerce is still handled inadequately by current 
operational numerical models. In addition, observing the 
atmosphere in the detail required to initialize research mod-
els adequately is not feasible with current observing systems 
(American Meteorological Society 1983). Although quanti -
tative precipitation predictions at the National Meteorolo-
gical Center have improved in the 1970s, skill in predicting 
precipitation amounts still lags far behind simple yes/no 
predictions (Charba and Klein, 1980). There appears to be a 
broad consensus that the 1980s will be an appropriate time 
for a major thrust toward enhancing our understanding and 
predictive capabilities relative to the physics and dynamics of 
precipitation.2 , 3 Because cloud development and precipita-
tion are innately connected with processes ranging from mo-
lecular to planetary in scale, remote sensing from space offers 
a unique perspective on this problem. 

Based on the premise that a unique opportunity exists to 
address precipitation-related problems via low-earth orbit, 
short-duration space flight experiments, several specific 
areas of scientific focus are suggested. 
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