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The t o p i c  of in te rac t ion  between the troposphere and s t ra tosphere  has been 
reviewed recent ly  by MURGATROYD and O'NEILL (1980) and HOLTON (19831, the  high- 

. l i g h t s  of w h i c h a r e  described below. Circula t ion i n  the  ex t ra t rop ica l  winter 
s t ra tosphere  i s  characterized by a zonal westerly flow and planetary waves of 
zonal wave numbers 1 and 2, which appear t o  be driven by v e r t i c a l l y  propagating 
forced planetary  waves from the troposphere. The tropospheric sources a t t r i -  
buted t o  these waves a r e  orographic forc ing and d i f f e r e n t i a l  heating. On the  
other  hand, the  eas te r ly  flow of the sumer ex t ra t rop ica l  s t ra tosphere  i s  un- 
d is turbed a s  planetary waves a r e  blocked from reaching the  annual va r i a t ion ,  
t r ans ien t  planetary wave a c t i v i t y  v a r i e s  the  mean flow, r e su l t ing  i n  s t r a to -  
spher ic  sudden warnings, which a r e  a t t r i b u t e d  t o  the breakdown of the s t ra to-  
spher ic  po la r  night j e t  and coincide with enhanced upward f luxes  of eddy energy 
from the troposphere. I n  con t ras t ,  the t rop ica l  s t r a tospher ic  c i r cu la t ion  i s  
dominat.ed by the 26-month period quasi-biennal o s c i l l a t i o n  which i s  driven by 
wave-mean flow in te rac t ions  betwe- eastward Kelvin waves and westward Rossby 
waves. These Kelvin and Rossby waves a r e  forced i n  the troposphere, possibly 
by large-scale t rop ica l  convective disturbances.  

Much of the observational evidence of l a rge  scale  tropospheric-strato- 
spher ic  exchange has been obtained by radiosonde and s a t e l l i t e  radiance data. 
So f a r  MST radars  have made minimal contr ibut ions ,  i n  par t  due t o  t h e i r  recent  
use a s  a meteorological too l ,  i n t e rmi t t en t  operation a t  same f a c i l i t i e s  and 
sparse geographic d i s t r ibu t ion .  However, as  more MST f a c i l i t i e s  come on-linq 
i n  more locat ions ,  the  good time and height r e so lu t ion  da ta  throughout the 
troposphere and much of the s t ra tosphere  obtainable by MST r ada r s  w i l l  enhance 
the  d e t a i l  of s t r a tospher ic  and tropospheric c i r cu la t ions  and in te rac t ions .  On 
smaller scales  &ST radars have already been used t o  examine convective forc ing 
from the troposphere i n t o  the s t ra tosphere  and subsequent launching of g rav i ty  
waves (LARSEN e t  al . ,  1982). Observations of pe r s i s t en t  turbulent l aye r s  i n  
t h e  s t ra tosphere  over Arecibo, a t t r i b u t a b l e  t o  i n e r t i a l  o s c i l l a t i o n s ,  appear. t o  
propagate away from a source region near the tropopause (SAT0 and WOODMAN, 
1982 1. 

While much observational and theore t i ca l  i n t e r e s t  has been devoted t o  ef- 
f e c t s  of the  troposphere on the s t ra tosphere ,  few obsenrations have been made 
and l i t t l e  i s  known of s t r a tospher ic  e f f e c t s  on the troposphere. HOLTON (1983) 
suggests t h a t  'the QBO may a f f e c t  the interannual v a r i a b i l i t y  of the equator ia l  
troposphere and sudden warnings may a f fec t  high l a t i t u d e  regions. MURGATROYD 
and O'NEILL (1980) suggest t h a t  s t r a tospher ic  conditions may a f fec t  the upward 
propagation of planetary waves and c i t e  two poss ible  mechanisms. One proposed 
by Hines i s  the r e f l e c t i o n  of energy from higher a l t i t u d e s  t o  the regions of 
planetary-wave generation i n  the troposphere and subsequent const ruct ive  or de- 
s t r u c t i v e  in terference.  The other proposed by Bates i s  a sens i t ive  connection 
between planetary-wave s t ruc tu re  and hor izonta l  heat  f luxes  i n  the troposphere 
and s t r a tospher ic  wind p r o f i l e  and s t a t i c  s t a b i l i t y .  

I n  sunmry, S T  radars  o f f e r  the a v a i l a b i l i t y  of high resolut ion wind data  
i n  height and time needed t o  observe in te rac t ions  between the troposphere and 
stratosphere.  The lack 'of geographic coverage (e.g. equator ia l  regions) and 
i n s u f f i c i e n t  data  bases a t  many MST f a c i l i t i e s  presently i n h i b i t  s tudies  of 
large-scale in teract ions .  A t  present IlST radars  can be used t o  examine smaller 
sca le  in teract ions .  
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