
Letter of Intent for NASA Research Announcement (NRA-99-OES-03) 
entitled "Tropical Rainfall Measuring Mission (TRMM) Science: Post 

launch opportunities" 
 
 
Title: Multi-sensor analysis of cloud properties, precipitation, and energetics of warm 
clouds from TRMM 
 
Principal Investigator: Sundar A. Christopher, Department of Atmospheric Sciences, 
University of Alabama in Huntsville, Huntsville, AL 25806, Phone: (256) 922 - 5872, 
FAX: (256) 922-5755, Email: sundar@atmos.uah.edu 
 
Co-Investigator: Thomas J. Greenwald, Cooperative Institute for Research in the 
Atmosphere (CIRA), Colorado State University, Fort Collins, CO 80523, Phone: (970) 
491-8668 Email: greenwald@cira.colostate.edu. 
 
 
Background: One of the major objectives of the Tropical Rainfall Measuring Mission 
(TRMM) is to study tropical rainfall and its associated cloud processes. To accomplish 
this objective the TRMM observatory carries five instruments: a Precipitation Radar 
(PR), microwave imager (TMI), a Visible and Infrared Scanner (VIRS), a Cloud and 
Earth Radiant Energy System (CERES), and a Lightning Imaging Sensor (LIS). While 
the observation of precipitation is crucial, equally important are the studies that lead to 
the understanding of precipitation processes and how well they can be simulated. Before 
realistic predications can be made on climate change, the cloud and precipitation 
processes must be properly measured and modeled on regional and global scales. 
 
Major goals: We propose to study the microphysical properties, rain processes, and 
energy budgets of warm marine clouds to further understand the role of these factors in 
controlling and influencing their radiative properties. Of particular interest here will be 
the effects of the recent El Nino/La Nina events and their subsequent impact on the cloud 
radiative properties and radiation budget. The unique combination of sensors on the 
TRMM platform will allow for simultaneous observations of several different aspects of 
these cloud systems. We plan to use collocated, full-resolution measurements from the 
VIRS, TMI, PR, and CERES. Because several published studies have indicated the 
imagers on the new GOES-I/M satellites can provide useful information regarding the 
diurnal cycle of the microphysical properties of warm clouds, these data will also be 
included to enhance the study of the cloud systems observed by the TRMM satellite. The 
observational results obtained from this work may also serve as useful tests for models 
that simulate cloud microphysical and precipitation processes. 
 
 
 
 
 
 

mailto:sundar@atmos.uah.edu
mailto:greenwald@cira.colostate.edu


Specific tasks: 
1) Use VIRS data to retrieve cloud cover, cloud height, cloud optical depth, and droplet 

particle size of marine low-level clouds. Cloud liquid water path is inferred from the 
optical depth and effective particle size. 

2) Use TMI data to retrieve cloud liquid water path, column water vapor, precipitation 
indices, sea surface temperature and surface latent heat fluxes and net longwave 
radiation balance. 

3) Intercompare the cloud liquid water path products from VIRS and TMI as a 
consistency check. 

4) Use PR data to examine rainfall characteristics from these cloud systems 
5) Use the collocated CERES broadband radiance data to estimate cloud albedo and use 

the retrieved cloud properties in a radiative transfer model to estimate cloud 
heating/cooling rates. CERES data will also be used to estimate the surface radiation 
budget. 

6) Use GOES-9/10 data to retrieve cloud optical depth and droplet effective radius. 
 
Data and areas of study: This work focuses on specific case studies over the Eastern 
Pacific primarily because of the limited coverage of the GOES. Several TRMM data sets 
are currently being used for other studies at both the University of Alabama in Huntsville 
and Colorado State University. The CIRA at CSU also has an extensive archive of GOES 
data at full resolution, which will also be used.  
 
 


