
TITLE: Cloud Scale In f luences on Mesoscale P r e c i p i t a t i o n  Pat terns 

RESEARCH INVESTIGATORS: Fred J. Kopp 
USRA (Consul tant)  
South 'Dakota School o f  Mines 
Rapid City, SD 57701 
(605) 394-2291 

Harold D. O r v i l l e  
South Dakota School o f  Mines 
Rapid City, SO 57701 
(605) 394-2291 

G. D. E m m i t t  (USRA) 
Marshal l  Space F l i g h t  Center 
H u n t s v i l l e ,  AL 35812 

SIGNIFICANT ACCOMPLISHMENTS - FY84: 

While a summer '83 v i s i t o r  t o  the  Marshal l  Space F l i g h t  Center a 
vers ion  o f  the  I n s t i t u t e  of Atmospheric Sciences' c loud model was 
brought up on t h e  NASA computers. The model i s  a two dimensional, t ime 
dependent f i n i t e  d i f f e n c e  g r i d  model s imu la t ing  atmospheric motions, 
p o t e n t i a l  temperature, water vapor, c loud l i q u i d ,  c loud i c e ,  r a i n  and 
small h a i l .  The non l inear  p a r t i a l  d i f f e r e n t i a l  equations which make up 
t h e  model are i n t e g r a t e d  on a 19 k i lometer  square g r i d  w i t h  209 meter 
spacing between g r i d  po ints .  L a t e r a l  boundary cond i t ions  are open 
a l l o w i n g  f l o w  i n  and ou t  o f  the  model domain. The model i s  p resent ly  
running on the Perk in  Elmer 3250 and the IBM 4341. 

A number o f  experiments have been run on two soundings taken on 
A p r i l  24, 1982 a t  Amar i l lo ,  Texas. The f i r s t  sounding i s  from the  
morning and i s  very s tab le  so l i t t l e  convect ion can be expected. 
amounts o f  convergence are s imulated t o  t e s t  the  e f f e c t s  on c loud i n i -  
t i a t i o n  and development. 
17002 i s  much warmer a t  the  surface and much less  stable.  Runs made 
t e s t e d  t h e  e f f e c t s  of convergence on t h e  convection; one case w i t h  
divergence i n  t h e  lower atmosphere was run. 

The e a r l y  morning sounding needed a convergence value o f  10-4 per 
second before a c loud formed. 
s imu la t ion  producing p r e c i p i t a t i o n .  Analys is  o f  the  r e s u l t s  showed t h a t  
t h e  sounding changed dur ing t h e  s imu la t ion  due t o  t h e  convergence as 
w e l l  as d i f f u s i o n  e f fec ts .  Resul ts from the  second sounding are more 
i n t e r e s t i n g .  With t h i s  more unstable sounding, a c loud forms r e a d i l y  
wi th no convergence. A f t e r  a s imu la t ion  o f  about 1.5 hours t h e  c loud 
has formed p r e c i p i t a t i o n  and dissipated. With divergence o f  2 x 10-5 a 
c loud forms bu t  q u i c k l y  d iss ipa tes  w i t h  no p r e c i p i t a t i o n  f a l l i n g  t o  the  
ground. Convergence enhances the  amount o f  p r e c i p i t a t i o n  i n  t h i s  case 
and the  dynamics as wel l .  
f a l l s  over a wider area. 

Var ing 

The second sounding taken th ree  hours l a t e r  a t  

The c loud became q u i t e  a c t i v e  dur ing  the  

The c loud i s  broader and t h e  p r e c i p i t a t i o n  
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t u L u 3  U t  LUKKtNl KtStARCH ACTIVITIES: -- 
During the summer of '84, more real i s t i c  convergence/divergence 

values wil l  be taken from a mesoscale model which i s  being run t o  simu- 
la te  the mesoscale dynamics on April 24, 1982. These more realist ic 
values should result i n  a better simulation from the cloud model . Time 
varying values of convergence can be simulated t o  produce more real is t ic  
c l o u d  dynamics. Graphics for the model will be brought up  on the Perkin 
Elmer and hopefully the FR80. 
will be made. 

Comparisons w i t h  available observations 

PLANS FOR FISCAL '85: 

precipitation production under varying amounts of dynamic forcing. 
Eventually, near real time estimates o f  precipitation could be attempted 
using combined mesoscale and cloud scale models. 

-- 
Addi t iona l  cases could be run and quantitative predictions made o f  
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