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SIGNIFICANT ACCOMPLISHMENTS TO DATE I N  FY84: 

An automated technique f o r  e x t r a c t i n g  mesoscale winds from sequences 
of  GOES VISSR image p a i r s  has  been developed, t e s t e d  ex tens ive ly ,  and 
configured f o r  quas i - rea l  t imehesea rch  app l i ca t ions  on the  Atmospheric 
Sciences Div is ion ' s  research  computing system. This system is  designed 
t o  give mesoscale wind estimates a t  the  h ighes t  spa t ia l / tempora l  r e so lu t ion  
poss ib le  from t h e  VISSR imagery down t o  a wind vector  separa t ion  of 1 0  km. 
Major accomplishments have been made r ecen t ly  i n  th ree  major areas: 

1 Technique Development 
Preprocessing of imagery using I R  resampling, VIS edge-preserving 

f i l t e r i n g ,  and reduced VIS r e s o l u t i o n  averaging improves height  ass ign-  
ments and vec tor  ex t r ac t ion  for  1 0 ,  15 ,  and 30 min imagery. 

An ob jec t ive  q u a l i t y  con t ro l  system provides much g r e a t e r  than 
99% accuracy i n  e l imina t ing  quest ionable  wind estimates. 

2 )  Diagnostic Evaluations 
Comparisons o f  r e s u l t s  with manually t racked winds are outs tanding 

both s t a t i s t i c a l l y  and s t r u c t u r a l l y .  Automated winds genera l ly  have b e t t e r  
s p a t i a l  coverage and dens i ty ,  and have random e r r o r  es t imates  ('LO.9 ms-') 
ha l f  as l a r g e  as t h e  manual winds. 

Dynamical a n a l y s i s  o f  cloud wind divergence has revealed temporally 
cons is ten t  convergence cen te r s  on t h e  meso-8 s c a l e  t h a t  are h ighly  
co r re l a t ed  with on-going and f u t u r e  developing convective storms. 

3 ) Rea l -T ime  /Research Test ing 
The e n t i r e  system of computer codes w a s  successfu l ly  aec tor ized  

for execution on an a r r a y  processor  r e s u l t i n g  i n  job turnaround i n  less 
than one ( 1 )  hour. 

Real-t ime/research d a t a  from the  MSFC McIDAS can be d i r e c t l y  
in se r t ed  i n t o  t h e  automated hardware/software system and r e s u l t s  displayed 
and f i l e d  by McIDAS. 

FOCUS OF CURRENT RESEARCH ACTIVITIES: 

A j ou rna l  paper is  under prepara t ion  descr ib ing  the  e n t i r e  cloud 
winds systems inc luding  i t s  app l i ca t ion  t o  a severe  thunderstorm case.  
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A major improvement i n  t h e  systems i s  underway involving t h e  use of  VAS 
imagery. Both "water vapor" winds and improved cloud he ight  algorithms 
w i l l  be added t o  t h e  cu r ren t  system and t e s t e d  using s p e c i a l  ' 'rapid scan'! 
VAS dwell imagery scheduled for acqu i s i t i on  from NOAA t h i s  spr ing .  

PLANS FOR FY-85: 

In t eg ra t ion ,  t e s t i n g ,  and eva lua t ion  o f  t h e  VAS mul t i spec t r a l  imagery 
as pa r t  of  t h e  VISSR automated cloud wind system w i l l  be accomplished. 
r e s u l t s  w i l l  be submitted f o r  j ou rna l  publ ica t ion ,  thereby ending t h i s  
research  a c t i v i t y .  
w i l l  a l s o  be of fe red  (Universi ty  of Wisconsin-Madison is cu r ren t ly  i n s t a l l i n g  
t h e  system.) 

These 

Assis tance i n  u t i l i z a t i o n  of  technique by o the r  i n s t i t u t i o n s  

RECOMMENDATIONS FOR NEW RESEARCH: 

Since t h i s  study has  shown the  need f o r  high r e s o l u t i o n  mul t i spec t r a l  imagery 
( i n  % 8 s p e c t r a l  bands) at high t i m e  frequency (5-15 minutes) , a f e a s i b i l i t y  
study should be undertaken t o  examine the  p o s s i b i l i t y  of  developing a 
dedicated Mul t i spec t ra l  Atmospheric Mapping System (MAMS) f o r  s t a b i l i z e d  
geostat ionary spacecraft f o r  t h e  purpose o f  mapping atmospheric s t r u c t u r e  
and determining both mesoscale and g loba l  winds. 

Use of  t hese  research  r e s u l t s  by o the r  NASA resea rche r s  and o the r  Government 
agencies , i .e. , NOAA, should be encouraged. 
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