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SIGNIFICANT ACCOMPLISHMENTS IN FY-84: 

1 . Eva1 uati  on of AVE/SESAME-I D i  agnosed Heating 

Heating estimates derived from a diagnostic technique using observed 
ra infa l l  and GOES IR digital imagery have been completed and evaluated for 
accuracy. Area-averaged values i n  the AVE/SESAME-I region are shown i n  Figure 
1. A description of the diagnostic scheme i s  provided by Robertson (1983a). 
A sensitivity analysis was done t o  examine assumptions regarding shape of the 
normalized mass f l u x  profile, cloud precipitation efficiency, and existence of 
convective-scale downdrafts. The results, which were derived using what are 
f e l t  t o  be bounding limits of the assumptions, indicate t h a t  the heating 
estimates are reliable for use i n  diagnostic available potential energy (APE)  
budgets. 
thermodynamic equation show the level of maximum heating (near 300 mb) t o  be 
the same on a time-averaged basis. 

Comparison t o  heating estimates derived as  residuals i n  the 

2. Heating estimates have been used t o  study the response of the 
large-scale environment t o  the cumul us-scale thermodynamic forcing. An 
analysis of the thermally forced component of vertical motion through the 
omega eq uat i on 

where ah i s  the thermally forced grid-scale vertical motion,a is the 
s t a t i c  stabil i ty and H is the diabatic heating rate, has shown t h a t  a 
significant fraction of the total grid-scale upward motion results from the 
heating provided by the condensation and vertical eddy heat transport in the 
convect i ve cell s. 

3. The reformulated version of the available potential energy equation 
i n  pressure coordinates (Robertson, 1983) has been used t o  investigate the 
role of heating and local vertical overturning relative t o  boundary work and 
transport processes. The heating due t o  convection i n  the AVE/SESAME-I was 
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found t o  have induced bo th  the rma l l y  d i r e c t  and i n d i r e c t  c i r c u l a t i o n s ,  b u t  
con t r i bu ted  o n l y  m in ima l l y  t o  changing t h e  a v a i l a b l e  p o t e n t i a l  energy o f  t h e  
SESAME region. 

CURRENT FOCUS OF RESEARCH: 

A p p l i c a t i o n  o f  t h e  d iagnos t ic  parameter izat ion and ana lys i s  o f  t h e  
a v a i l a b l e  p o t e n t i a l  energy balance i s  being conducted on a second cyclone 
system, Mar. 6-7, 1982. Th is  ana lys i s  w i l l  be compared t o  a numerical 
s imu la t i on  o f  t h a t  case us ing  t h e  LAMPS (L im i ted  Area Mesoscale P r e d i c t i o n  
System) r e c e n t l y  imp1 emented a t  MSFC. 

PLANS FOR FY 84/85: 

Dur ing t h e  remaining months o f  t h i s  c o n t r a c t  t h e  energet ics  ana lys i s  w i l l  
be completed on t h e  Mar 6-7, 1982, case study. 

RECOMMENDATIONS FOR FUTURE RESEARCH: 

The methodology developed i n  t h i s  research provides a means f o r  ob ta in ing  
accurate v e r t i c a l  p r o f i l e s  o f  convect ive heating. The technique should be 
extended t o  u t i 1  i ze sate1 1 i t e - d e r i v e d  estimates o f  p r e c i p i t a t i o n  as a 
s u b s t i t u t e  f o r  hou r l y  sur face  observations. 
equation should be i n v e s t i g a t e d  f u r t h e r  w i t h  emphasis on t h e  boundary work and 
f l u x  terms. This work w i l l  be conducted under two  new con t rac ts  u t i l i z i n g  t h e  
NMC FGGE I I I b  data sets. 

The u t i l i t y  o f  t h e  rev i sed  APE 
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