
 

What   is   going   on   in   the   tropical   stratosphere? 

Teacher’s   Key 
 

 
 
 

1. As   we   saw   in   the   paper,   most   of   the   stratospheric   measurements   taken   by   radiosondes 
showed   us   a   very   stable   pattern   of   change   in   the   wind   direction,   so   why   continue   with 
the   twice-daily   measurements?      The   routine   collection   of   this   data   over   the   last   thirty 
years   provides   us   with   a   climatological   understanding   of   the   way   the   stratosphere 
behaves.      In   other   words,   it   takes   lots   of   data,   measured   at   regular   intervals,   to 
understand   what   the   “normal”   or   expected   pattern   would   be.      These   measurements 
allowed   scientists   to   both   see   the   unusual   QBO   behavior   in   detail,   but   also   to   know   that 
it   was   unusual,   based   on   all   the   data   they   had   collected   up   until   that   time.   In   addition, 
these   wind   observations   are   used   as   starting   condition   in   our   daily   weather   forecast 
models. 

2. Have   students   find   the   year   they   were   born   on   the   graph,   then   use   a   ruler   or   piece   of 
paper   held   vertically   against   the   graph   at   that   point.      Talk   about   the   different   colors 
they   see   as   they   move   from   the   bottom   to   the   top   of   the   graph,   which   corresponds   to 



the   bottom   to   the   top   of   the   stratosphere.      Different   colors   indicate   different   wind 
directions   (easterlies   or   westerlies).      Depending   on   the   year   they   were   born,   they   might 
see   that   the   whole   stratosphere   was   in   one   phase,   or   the   phase   might   vary   with 
altitude. 

3. Airmasses   are   large   volumes   of   air   with   like   conditions.      A   cold   front   is   a   boundary 
between   a   “warm   and   moist”   airmass   and   a   “cold   and   dry   airmass”.      When   the 
subtropical   jet   (often   called   the   “jet   stream”)   is   oriented   in   a   deep   wave   pattern   with   a 
large   north-south   component,   it   draws   a   cold,   dry   airmass   to   move   south   and   east 
across   the   country.      Usually   cold,   dry   airmasses   form   over   the   northern   interior   United 
States   or   Canada.      Very   cold   air   masses,   sometimes   called   “arctic   fronts”   form   even 
further   north,   in   the   northern   reaches   of   Canada. 

4. In   Figure   1,   the   x   (horizontal)   axis   is   in   units   of   time,   while   the   y   (vertical)   axis   is   in   units 
of   altitude   (either   in   meters   or   pressure   units,   hPa).      We   know   that   the   transition   in 
phase   (direction)   associated   with   the   QBO   starts   at   higher   altitudes   and   moves   to   lower 
altitudes   because   the   stripes   associated   with   each   phase   are   slanted   from   the   top   of 
the   graph   to   the   right.      In   other   words,   if   you   follow   a   single   transition   line,   you   will   see 
that   it   begins   in   time   at   the   top,   and   gets   later   in   time   as   you   move   down   through   the 
atmosphere. 

5. The   coordinates   of   the   three   stations   are: 
Singapore:   1   degree   N,   104   degrees   E 
Maldives:      1   degree   S,   73   degrees   E 
Canton   Island:      3   degrees   S,   172   degrees   W 

 
The   distance   from   Singapore   to   Canton   Island   is   about   6000   miles.      A   useful 

online   calculator   for   finding   distance   between   two   lat/long   coordinates   can   be   found 
at   ( http://www.stevemorse.org/nearest/distance.php ).      This   activity   could   also   be 
done   on   a   globe,   visually,   without   finding   the   exact   distance.      The   main   idea   is   to   notice 
that   this   pattern   of   wind   in   the   stratosphere   has   been   observed   at   three   locations   that 
are   quite   far   away   from   each   other,   making   this   a   global   phenomenon. 

http://www.stevemorse.org/nearest/distance.php

