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SIGNIFICANT ACCOMPLISHMENTS: FY-84 

During FY-84, the Doppler Lidar  data  from the San Gorgonio Pass experiments 
were analyzed, eval uated,  and interpreted w i t h  regard t o  signal s t rength ,  
signal width, magnitude and direction of ve loc i ty  component and a goodness 
parameter assoc ia ted  w i t h  the expected noise level of the s igna l .  From these 
parameters, a screening c r i t e r i a  was developed to  e l imina te  questionable data.  
For the most pa r t  the a u t h o r ' s  ana lys i s  supports the v a l i d i t y  of Doppler Lidar 
data obtained a t  San Gorgonio Pass w i t h  respect t o  the mean ve loc i ty  magnitude 
and d i  r e c t i  on. 

The question a s  t o  whether the Doppler wid th  could be interpreted a s  a measure 
o f  the variance of the turbulence w i t h i n  the DLS focal volume was not  
resolved. The s t o c h a s t i c  nature  o f  the Doppler broadening from f i n i t e  
residence time of the p a r t i c l e s  i n  the beam a s  well a s  o ther  Doppler 
broadening phenomenon tend t o  mask the Doppler spread assoc ia ted  w i t h  small 
s ca l e  turbulence.  Future tests w i t h  longer pulses may a s s i s t  i n  better 
understanding of this sub jec t ,  

Data taken a s  the flow exits San Gorgonio Pass was used t o  c a l c u l a t e  the 
fol  1 owing Spat i  a1 Auto Correl a t i  ons . 

. Longitudinal component longi tudinal  d i r ec t ion  . Longitudinal component 1 a t e r a l  d i r ec t ion  . Lateral  component 1 a t e r a l  d i r ec t ion  . Lateral  component longi tudinal  d i r ec t ion .  

These auto-correl  a t i o n s  were then used t o  compute the assoc ia ted  t u r b u l e n t  
in tegra l  length sca les .  The Doppler Lidar da ta  from Runs 13 and 14 of F l i g h t  
20 which were taken a t  e leva t ions  above grade of 800 and 850 meters 
respect ively.  Corre la t ions  o f  the da ta  were performed using data  t h a t  f e l l  
w i t h i n  a 100 meter-wide strip i n  the direction of interest. 

T h e  following is a t a b l e  of the turbulent in t eg ra l  length s c a l e  f o r  the 
longi tudinal  component longi tudinal  direction and f o r  the l a t e r a l  component 
l a t e r a l  d i rec t ion .  The c o r r e l a t i o n s  were obtained from F l i g h t  20 Run 13 a t  an 
e leva t ion  AGL o f  about 800 meters. Direct in t eg ra t ion  o f  the co r re l a t ions  a s  
well a s  the Dryden approximation were used t o  compute the in tegra l  length 
scal e. 
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Long i tud ina l  Component-Longitudinal D i r e c t i o n  
F l i g h t  20 

Run 
Number 

13 
13 
13 
13 
13 
13 
13 
13 
13 

F l i g h t  20 
Run 

Number 

13 
13 
13 
13 
13 
13 

These r e s u l t s  

Cor re la t i on  
Number 

1 
2 
3 
4 

Cor re la t i on  
Number 

1 
2 
3 
4 
5 
6 

I n t e g r a l  Length Scale 
(Dryden Approx . I  ( I n t e g r a t i o n )  

Meters 1 ( Meters) 

200 
350 
420 
220 
400 
580 
220 
220 
300 

164 
239 
328 
134 
343 
388 
194 
194 
209 

L a t e  r a 1 C om ponen t - L a t e  r a 1 D i r e  c ti on 
I n t e g r a l  Length Scale 

(Dryden Approx.) ( I n t e g r a t i o n )  
(Meters) (Meters) 

350 
360 
580 
290 
700 
700 

418 
478 
358 
239 
537 
707 

appear t o  i n d i c a t e  t h a t  the  upper a i r  where the  
c o r r e l  a t i  ons were ob ta i  ned i s tend i  ng toward i so t ropy  . These 1 eng t h  
scales are reasonably c lose  t o  values estimated i n  the open l i t e r a t u r e .  
It should be pointed out, however, tha.t these data were taken i n  a 
reg ion o f  expanding f l ow  ou t  o f  the  pass. It should a lso be po in ted  o u t  
t h a t  these data are the  on ly  s p a t i a l  data ever obtained over such a 
l a r g e  area w i t h  such f i n e  reso lu t i on .  

FOCUS OF CURRENT RESEARCH A C T I V I T I E S :  

Fur ther  eramination o f  the d e t a i l  ed 1 arge scale turbulence w i t h  regard 
t o  i t s  co r re la t i ons ,  l eng th  scales, and spectra i n  the  pass reg ion  i s  
being studied. Areas where the  f l o w  i s  n o t  acce le ra t ing  a re  a l so  under 
i nves t i ga t i on .  A t e s t  p lan  i s  a l so  being developed which uses the  NASA 
a i rborne  DLS system t o  i n v e s t i g a t e  the  f l o w  phenomena associated w i t h  
l a r g e  scale induced motions over and behind complex t e r r a i n .  
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RECOMMENDATIONS FOR NEW RESEARCH: 

The NASA Doppler L i d a r  System should be used t o  inves t iga te  induced 
motions caused by complex t e r r a i n  features extending i n t o  and through 
the boundary l aye r  (e.g., such as the f low over an i so la ted  h i l l  which 
i s  w i t h i n  the main boundary l aye r  and one t h a t  extends above the main 
boundary 1 ayer) . The quan t i t a t i ve  measure o f  the f low over and behind 
such objects  would extend e x i s t i n g  data bases on Strouhal vs. Reynolds 
No. and provide the s c i e n t i f i c  community w i t h  increased in format ion on 
the physical processes which cause turbulence induced shedding. 

Character izat ion o f  near surface f low pat terns i n  regions o f  po ten t ia l  
hazardous aerosol re1 eases would be extremely useful  i n  the development 
and v e r i f i c a t i o n  o f  numerical d i f f us ion  models as wel l  as f o r  the safety  
analysis o f  the release of mater ia ls  hazardous t o  personnel and/or the 
affected environment. I n  many loca t ions  o f  po ten t ia l  hazardous releases 
t o  the environment, l i t t l e  in format ion i s  ava i lab le  as t o  the f low path 
t h a t  the release would take under p reva i l i ng  wind condi t ions.  Actual 
f low data would be valuable t o  va l i da te  o r  v e r i f y  the models which are 
cu r ren t l y  be i  ng considered f o r  use. 

LIST OF PUBLICATIONS I N  FY-84 

None. Spat ia l  cor re la t ions  and length scales being submitted t o  JAS. 
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