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A numerical  mesoscale boundary l a y e r  model was i n s t a l l e d  and tes ted  on 
t h e  MSFC-ASD Perkin-Elmer computer system. A graphics d r i v e r  u t i l i z i n g  the  
MCAR graphics package was a l so  developed a1 lowing c ross -sec t i on  and p l a n  
view d e p i c t i o n s  of model p r e d i c t i v e  f i e l d s .  The boundary l a y e r  model ou t -  
p u t  was a l so  l i n k e d  t o  ASD's general da ta  management and ana lys i s  system 
MASS. Such a l i n k  a l lows d i r e c t  comparison o f  model p r e d i c t i o n s  w i t h  
AVE-VAS ground t r u t h  da ta  as w e l l  as p o t e n t i a l  comparison w i t h  VAS tem- 
p e r a t u r e  and mois ture f i e l d s .  

The bas ic  purpose o f  t he  c u r r e n t  i n v e s t i g a t i o n  was t o  diagnose t h e  
phys i ca l  mechanisms lead ing  t o  the  development o f  an organized convect ive 
l i n e  du r ing  AVE-VAS I V  ( A p r i l  24, 1982). A da ta  a n a l y s i s  was f i r s t  made 
us ing  the  spec ia l  rawinsonde network which showed a s t rong  b a r o c l i n i c  zone 
developing i n  the  reg ion  where convect ion was i n i t i a t e d  (F igu re  1). The 
observed wind f i e l d  showed an e a s t e r l y  component developed i n  oppos i t i on  t o  
t h e  synopt ic  f l o w  producing convergence. 

The numerical  boundary l a y e r  model was used t o  diagnose the  phys i ca l  
development o f  t he  above descr ibed thermal and f l o w  f i e l d s .  Two candidate 
p h y s i c a l  mechanisms were examined: 1) topography and 2) c loud  shading. 
The models were r u n  i n  va ry ing  combinations i n c l u d i n g  topography, w i t h o u t  
topography, w i t h  c loud shading, w i t h o u t  c loud  shading, e t c .  

d i d  c rea te  a modest b a r o c l i n i c  zone and convergence values; c loud shading 
was apparent ly  a s t ronger  mechanism f o r  producing a thermal f i e l d  represen- 
t a t i v e  o f  observed condi t ions.  S i g n i f i c a n t  convergence va lues were asso- 
c i a t e d  w i t h  the c loud shading case which, based on s e n s i t i v i t y  t e s t s  w i t h  a 
two-dimensional c loud  model, could have sustained convect ion.  F igure 2. 
shows the  model p r e d i c t e d  thermal and f l o w  f i e l d  f o r  t h e  case w i t h  c loud 
shading and topography which can be compared t o  observat ions i n  F igu re  1. 

The model r e s u l t s  showed t h a t  w h i l e  heated s l o p i n g  topography alone 

CURRENT FOCUS OF RESEARCH 

Present work i s  d i r e c t e d  toward a three-dimensional s imu la t i on  of t h e  
case o u t l i n e d  above t o  p rov ide  a c l e a r e r  understanding of t he  o rgan iza t i on  
o f  the convect ive l i n e  i n  terms o f  topography and c loud shading. A t t e n t i o n  
i s  a l so  being d i r e c t e d  toward the r o l e  o f  acce le ra t i ons  i n  t h e  v e l o c i t y  
f i e l d  due t o  f r i c t i o n a l  reduc t i on  as the  boundary l a y e r  s t a b i l i z e s .  
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RECOMMEND AT IONS FOR FUTURE RESEHRC H 

As shown i n  t h i s  study boundary l aye r  f o r c i n g  can p l a y  a major r o l e  
determining the  pre-convect ive environment. A numerical model can a s s i s t  
i n  diagnosing t h i s  ro le ;  however, b e t t e r  parameter izat ion i s  needed for  
c loud shading e f f e c t s .  
requ i red  t o  extend model s imu la t i on  i n t o  the convect ive phase. Addi t iona 

Dynamic feed-back o f  l a t e n t  heat ing i s  also 

n 

eva lua t i on  o f  boundary l a y e r  f o r c i n g  f o r  o ther  t e s t  cases i s  needed, espe- 
c i a l  l y  nocturnal  convect ion cases. 
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Figure 1. Cross-section a n a l y s i s  of 
p o t e n t i a l  temperature and horizontal .  
winds. Cross-section runs from Amar- 
i l l o  along t h e  Texas-Oklahoma border 
u t i l i z i n g  s p e c i a l  network s t a t i o n s  
operating during AVE-VAS IV. 
23002. Contour i n t e r v a l  is 2 O K .  
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Figure 2. Cross-section of modeled 
temperature and winds employing cloud 
shading and topography as forc ing  
funct ions.  T ime  i s  20002. Contour 
i s  1 ° K .  

194 


