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S i g n i f i c a n t  Accomplishments t o  Date i n  FY-84: 

(1) Two-level model: A slab-symmetric two-level model has 
been i n v e s t i g a t e d  with t h e  presence of  t h e  lower boundary 
f r i c t i o n .  The p r o f i l e  o f  t h e  v e r t i c a l  motion is s inuso ida l  
i n  t h e  m o i s t  reg ion ,  b u t  exponen t i a l ly  decaying i n  t h e  dry  
reg ions .  The mass c o n t i n u i t y  c o n s t r a i n t  and t h e  cond i t ion  
o f  t h e  c o n t i n u i t y  o f  t h e  normal component o f  t h e  v e l o c i t y  
a t  t h e  i n t e r f a c e  between t h e  m o i s t  r e g i o n  and t h e  d ry  region 
are s a t i s f i e d .  The r e s u l t s  are similar t o  the  r e s u l t s  of 
Charney and E l i a s s e n  (1964) b u t  without  t h e i r  extremely 
l a r g e  growth r a t e s  f o r  some medium h o r i z o n t a l  s ca l e .  The 
most f avorab le  h o r i z o n t a l  s c a l e  is the cumulus s c a l e ,  bu t  
t h e  most f avorab le  doubl ing time is  o r d e r  of  a day, and 
t h e r e  e x i s t s  a cut-off  o f  t h e  domain s i z e  of  t h e  mois t  
r e g i o n  beyond which t h e  system is  s t a b l e .  When t h e  i n t e r n a l  
f r i c t i o n  i s  included, t h e  growth rates a r e  reduced f o r  most 
o f  t h e  uns t ab le  mode, bu t  the s t a b i l i t y  cut-off  d i sappears .  

( 2 )  Three-level model : The corresponding th ree - l eve l  model has 
been inves t iga t ed .  The i n s t a b i l i t y  i s  s e n s i t i v e  t o  t h e  r a t i o  
o f  the hea t ing  parameter i n  t h e  upper l z y e r  t o  t h a t  i n  t h e  
l o w e r  l a y e r  and t h e  corresponding s t a t i c  s t a b i l i t y  r a t i o .  
For the model without  i n t e r n a l  f r i c t i o n ,  t h e  s t a b i l i t y  
diagram w i t h  t h e  hea t ing  r a t i o  versus  t he  domain s i z e  o f  
t h e  m o i s t  r e g i o n  shows that as the s t a t i c  s t a b i l i t y  r a t i o  
inc reases ,  t h e  uns t ab le  spectrum i n c r e a s e s  f o r  a. g iven  
h e a t i n g  r a t i o .  Depending on  t h e  parameters,  t h e  m o s t  favorable  
h o r i z o n t a l  s c a l e  can range f rom the cumulus s c a l e  t o  synopt ic  
s c a l e .  With t h e  i n t e r n a l  f r i c t i o n  included, t h e  s t a b i l i t y  
cut-off  d i sappea r s  and two uns t ab le  modes appear f o r  l a r g e  
domain s i z e  f o r  some parameters. 

Focus o f  Current  Research A c t i v i t i e s :  

Curren t ly ,  t h e  problem o f  t h e  e f f e c t s  o f  t h e  l a t e n t  heat 
r e l e a s e  on t h e  waves with both  upper and lower boundary 
f r i c t i o n a l  e f f e c t s  is inves t iga t ed .  
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Plans  for FY-85: 

The in f luence  of t h e  v e r t i c a l  shea r  o f  t h e  b a s i c  wind i n  
t h e s e  models w i l l  b e  inves t iga t ed .  These i n v e s t i g a t i o n s  
w i l l  shed some l i g h t  on the  method o f  s o l u t i o n  t o  t h e  
problem o f  i nc lud ing  t h e  e f f e c t  of Ekman pumping on t h e  
mois t  b a r o c l i n i c  waves i n  t h e  model o f  Tang and F i c h t l  
( 1987) 

L i s t  o f  P u b l i c a t i o n s  Prepared s ince  June 1983: 

Tang, C-M., and F i c h t l ,  6. H., 1984: Non-quasigeostrophic 
e f f e c t s  i n  b a r o c l i n i c  waves w i t h  l a t e n t  hea t  r e l e a s e .  
J. Atmos. Sci .  41 ( i n  p re s s ) .  
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