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Significant Accomplishments ---- t o  Date i n  FY-84: 

The principal portion of the research e f f o r t  concerns the radar 
analyses of mesoscale meteorological phenomena d u r i n g  the AVE/VAS 
Correlation Field Experiment. The overall program consists of f i rs t ,  
the collection of radar data d u r i n g  the selected c r i t i c a l  times of the 
field experiment and, second, the subsequent analyses of the collected 
data fo r  specif ic  items. 

the primary one be ing  a t  Texas A&M University and the secondary s e t  a t  
the National Weather Service s i t e  a t  Stephenville, Texas. The i n i t i a l  
portion o f  the e f fo r t  concerned the selection of scan sequencesg times 
of data collection and calibration procedures for  both the Texas A&M 
radar as well as the NWS ins ta l la t ion .  

The analysis portion of the e f f o r t  was divided among several tasks. 
A 400 Km by 400 Km g r i d  s e t  of 10 Km by 10 Km g r i d s  was established 
( w i t h  orientation w i t h  respect t o  true north a t  the Texas A&M radar) 
that  covered the area for  the AVE/VAS experiment. T h i s  placement allowed 
intense coverage of the southeastern quadrant by the Texas A&M University 
radar as well as near complete coverage o f  the 1600 g r i d s  by the NUS 
radar. No special vertical  coverages were possible w i t h  the NWS radar 
i n  that  they could not deviate from the i r  normal collection routine. 

The analyses of the radar data for  the AVE/VAS experiment have 
provided s t a t i s t i c a l l y  s ignif icant  values f a r  each of the 10 Km by 10 Km 
g r i d s  w i t h i n  radar range. 
1700 individual values were integrated for  the average value for each 
g r i d  area. The result ing information for  correlation w i t h  sate1 1 i t e  da t a  
included the following derived items tha t  were averaged for  each g r i d  area. 

Two radars were concerned w i t h  the collection of digi t ized data, 

I t  should be pointed out t ha t  approximately 

(a )  Rainfall r a t e  i n  mmjhr  
( b )  dBZ (ref1 ec t i  v i  t y )  values 
( c )  Accumulated rainfal l  values per hour 
( d )  Accumulated rainfal l  values fo r  a 6-hour period 
( e )  Vertically integrated l iquid water content per square meter 
( f )  Vertical height of the radar axis a t  the midpoint of each g r i d  
The data from the Texas A&M Radar have been analyzed and presented, 

i n  a l l  cases, a s  taped information f o r  the en t i re  1600 g r i d  areas. 
addition, one complete sequence has a lso been presented as  Xerox computer 
plots of the information l i s t e d  above. 

I n  
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In addition, there were subsets of data collected for  a cooperative 
US Army program near F t .  Hood, Texas. In this case, an 11 by 11 subset 
of 10 l(m by 10 Km grids was used as  a basis fo r  the collection of rain- 
f a l l  data a t  a l l  times tha t  any precipitation occurred w i t h i n  this 
subset area. T h i s  concerned a hydrological forecast study. 

~- Focus of Current Research Act ivi t ies  : 

An example of one such product i s  the derivation of the errors i n  inte- 
grated rainfal l  w i t h  d i f ferent  sampling periods. T h i s  i s  of significance 
for  correlation w i t h  sate1 1 i t e  data i n  tha t  normal ly  a "step-function" 
type of ra infal l  ra te  is  used to  derive the to ta l  ra infal l  over a period. 
T h e  question a r i ses  when one asks j u s t  how often must one sample for  a 
cer ta i  n degree of accuracy 

Additional products derived from radar data a re  being investigated. 

Plans for  FY-85 and Recommendation -- for  New Research: 

Work shall continue on the e r ror  analysis descussed above and, 
i n  addition, a proposal i s  being submi t ted  to  NASA for  assistance i n  
a p i lo t  radar and s a t e l l i t e  study of precipitation efficiency. 
case l e t  us say that:  

---- 

In th i s  

Incremental l iquid water content of a precipitating cloud EQUALS 
the incremental amount of water condensed MINUS a to ta l  of 
incremental amount evaporated and that  amount tha t  f a l l s  out a s  
rai  nfal 1 

o r  

I f ,  i n  a typical case, e = 0.15 Condensate 

- 

then 

Total LWC (over l i fe t ime)  = 0.85 total  condensed - total  ra infal l  

or 
Efficiency = 

Total ra infal l  

0.85 total  condensate 

The s a t e l l i t e  data as well as  rawinsonde data will assist  i n  the deter- 
mination of the evaporative portion of the equation. 
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