
The above-titled represents a one-year grant from the Department of Energy, in lieu of the 
originally requested three-year grant. Accordingly, this technical report summarizes a single year 
of work toward what was to have been a three year goal of testing and implementing the 
calibrated representation of cumulus convection developed with DOE support under previous 
grants. 

The original work was motivated by the observation that accurate prediction of water vapor, the 
most important greenhouse gas in the earth's atmosphere, requires a highly accurate 
representation of moist convection, which is the principal means by which water substance is 
lofted in the atmosphere. Not only must the turbulent transport of water be handled with fidelity, 
but an accurate account must be made of the myriad cloud microphysical processes operating 
within convective clouds. A great deal of emphasis was placed on the need to calibrate and test 
convective representations against observations in a controlled way, in contrast to the usual 
method of testing schemes only in the context of global or regional models. Much of the work 
done in the development of the present scheme focused on such a controlled calibration and test, 
using data from two tropical field experiments. The results of this test are summarized in detail in 
Emanuel and Zivkavic-Rothman (1999) and briefly in the two figures below, which show a 
comparison between observed relative humidity with that predicted by a variety of schemes in two 
separate field experiments. When it became apparent that the new scheme was outperforming 
existing schemes in which there is much vested interest, funding was duly terminated. 
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Figure 1: Vertical profile of relative humidity averaged over the final 100 days of operation of the- 
Intensive Flux Array (IFA) of TOGNCOARE. Observed is shown by thin sold line; other lines show 
that predicted using various convective schemes, including the present one. 
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Figure 2 Same as Figure 1 above, but for all three weeks of operation of the rawinsonde array 
during Phase 111 of GATE. 

In the brief time that has elapsed between the conclusion of calibration and singlecolumn model 
testing and the time of this report, the P.I. has helped implement the new scheme in one of the 
global dimate models developed by the N O M  Geophysical Fluid Dynamics Laboratory at 
Princeton. In connection with this effort, the subroutine has been partially vectorized and coded in 
FORTRAN 90, to supplement the existing FORTRAN 77 subroutine. Use of the scheme results in 
the virtual elimination of a substantial temperature error in the tropical upper troposphere which is 
evident when using the existing scheme based on that of Arakawa and Schubert. Extensive and 
meaningful evaluations have yet to be performed, hourever. Also, the new scheme has become 
the standard convective scheme used in the global modeling program at the Laboratiore 
Meteordogie Dynamique in France. In view of the difficulty in obtaining funds for extensive 
testing, it is unlikely that much further work will be done on this representation of cumulus 
convection. 
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