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D u r i n g  t h e  marine s t r a t o c m u l u a  p h a s e  of t h e  F i r s t  I n t e r n a t i o n a l  
Sa t e l l i t e  Cloud C l i m a t o l o g y  R e g i o n a l  Exper imen t  (FIRE)  i n  J u l y  1987, we 
a c q u i r e d  r a d i a t i v e  f l u x  d a t a  from a v a r i e t y  of i n a t r u m e n t s  wh ich  w e  flew o n  
t h e  N A S A  ER-2 h i g h  a l t i t u d e  a i rc raf t .  T h e  J p e c t r a l  c o v e r a g e  r a n g e d  from t h e  
n e a r  U V  t o  beyond 40 m i c r o n s .  I n  t h i s  p a p e r  we p r e s e n t  a s u r v e y  a n d  selected 
p r e l i m i n a r y  a n a l y s e s  of these measuremen t s .  

m e a s u r i n g  q u a n t i  t i e s  of s p e c t f i c  i n t e r e s t  f o r  m a r i n e  s t r a t o c u m u l u s  f i e l d s .  
However, t e s t i n g  a n d  e v a l t i a t i o n  of i n s t r u m e n t a t t o n  a n d  t e c h n i q u e s  t o  be u s e d  
i n  t h e  f u t u r e  i n l a n d  c i r r u s  e x p e r i m e n t  was a l so  a n  i m p o r t a n t  c o n . q i d e r a t i o n .  
Detatls  of t h e  i n s t r u m e n t s  and  t h e  s i g n i f t c a n c e  of what t h e y  m e a s u r e  are g i v e n  
below. 

A p a i r  of m u l t t c h a n n e l  na r row s p e c t r a l  band detectors s p a n n i n g  t h e  n e a r  
U V  to  n e a r  I R  were mounted o n  t h e  ER-2 f u s i l a g e ,  o n e  each o n  t o p  a n d  bottom. 
,Each c o v e r e d  a h e m i s p h e r i c a l  f i e l d  of v iew.  S p e c i f  t c  band c e n t e r  w a v e l e n g t h s  
were 380, 412, 500, 675, 778, 862, and 1064 nm w i t h  a t y p i c t l  b a n d w i d t h  of 10 
nm (FWHM). The measu remen t s  of t n t e r e s t  are  t h e  ref lected s o l a r  f l u x e s ,  from 
which  s p e c t r a l  albedo v a l u e s  may be d e t e r m l n e d .  

A pa i r  of se lectable  s o l a r  s p e c t r a l  band detectors  (0.2 t o  3.5 or  0.6 t o  
3.5 m i c r o n )  c o v e r i n g  t h e  u p p e r  a n d  lower h e m i s p h e r e s  were a l so  mounted o n  t h e  
P u s I l a g e .  Al though t h e  i n t e r p r e t a t t o n  of these measuremen t s  1.4 c o m p l t c a t e d  by 
t h e  a b s o r p t i o n  of a t m o s p h e r i c  m o l e c u l e s ,  a r o u g h  estimate of t h e  s o l a r  I R  
albedo of t h e  clo\id f i e l d  may be o b t a t n e d  from t h e  i i p w e l l t n g  f 1 K X  
measu remen t s .  T h e  f l u x  resiilts may be u s e d  together w i t h  t h e  broad band I R  
f l u x  measu remen t s  desc r ibed  below t o  d e t e r m i n e  thermal IR f l u x e s .  

c o n t a t n e d  t n  a pod moririted o n  t h e  f u s i l a g e .  B o t h  e l e m e n t s  detect u p w e l l i n g  
r a d i a t i o n  w i t h i n  a c o n i c a l  f t e l d  h a l f - a n g l e  of aboiit 15 degrees. A l i q i i t d  
n i t r o g e n  cooled z e r o - r a d t a t t o n  r e f e r e n c e  is a n  i n t e g r a l  p a r t  of t h t s  detector 
a n d  s e r v e s  t o  e l i m i n a t e  s y s t e m a t i c  measurement  errors i n  a b s o l u t e  f l u x  
d e t e r m i n a t i o n s .  One c h a n n e l  w i t h  a 9.90 - 10.87 m i c r o n  b a n d w i d t h  was d e s i g n e d  
to  l i e  w i t h i n  a n  a t m o s p h e r i c  t r a n s m i s s i o n  window. The  s e c o n d  c h a n n e l  w i t h  a 
6.14 - 7.14 m i c r o n  bandwid th  covers a s t r o n g  water v i b r a t i o n a l  band .  Becawe 
of t h e  low a l t i t u d e s  a t  which m a r i n e  s t r a t u s  c l o u d  f i e l d s  res tde i t  is 
e x p e c t e d  t h a t  i n t e r p r e t a t t o n  of t h e  6 m t c r o n  c h a n n e l  measu remen t s  w i l l  be v e r y  
d i f f  tciilt dlJe t o  i n t e r v e n i n g  water v a p o r  a b s o r p t i o n .  Hcjwever, u n d e r  t he  
p r o p e r  c i r c u m s t a n c e s ,  t h e  10 m i c r o n  c h a n n e l  mea?urements  may be u s e d  t o  
estimate o p t i c a l  d e p t h s  i n  t h l s  r e g i o n  of t h e  s p e c t r a .  The p r i m a r y  u s e  of t h e  
6 m i c r o n  da ta  w i l l  be as  a n  i n d i c a t o r  of h i g h e r  a l t t t i i d e  c l o u d s .  

A r o t a t i n g  p l a t f o r m  o n  t h e  wing  of t h e  ER-2 allows fo r  2 selectable 
detectors. The p l a t f o r m  p e r i o d t c a l l y  rotate9 180 degrees i n  f l t g h t  s o  t h a t  
each detector a l t e r n a t e l y  measures u p w e l l i n g  a n d  d o w n w e l l i n g  f l u x .  T h t s  
serves t o  e l t m i n a t e  s y s t e m a t t c  measu remen t  error9 I n  ab9oliite n e t  f l u x  

The s p e c i f t c  t n s t r d m e n t s  u s e d  i n  t h e  e x p e r i m e n t  were c h o s e n  p r i m a r i l y  fo r  

A two c h a n n e l  n a r r o w  s p e c t r a l  band a n d  n a r r o w  f i e l d  of v i e w  detector was 
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determinat lons.  For t h e  majority of  the P l i g h t s ,  two hemispherical  f i e l d  of 
view detectors were used, one  w i t h  a solar spectral bandwidth l i k e  t h a t  
described above (0.6 t o  3.5 microns) and t h e  other w i t h  a broadband spectral 
s e n s i t i v i t y  r ang ing  from about 0.6 t o  beyond 40 microns. The s y s t e m  is 
designed t o  y i e l d  accurate n e t  f l u x  measurements for  the solar and terestr ia l  
thermal s p e c t r a l  r eg ions .  Although a n a l y s i s  w i th  respect t o  t h e  marine 
s t r a t u s  cloud f i e l d s  is expected t o  have problems similar t o  those  discussed 
above, i t  is of i n t e r e s t  to  c o n s t r a s t  these r e s u l t s  w i th  those  of t h e  FIRE 
c i r r u s  measurements of October 1986. The h igh  a l t l d u t e s  a t  which t h e  c i r r u s  
c louds  r e s i d e d  s u b s t a n t i a l l y  reduced the  problems of i n t e r f e r e n c e  from 
i n t e r v e n i n g  molecular gasses .  

The data are presented i n  t h e  l i g h t  of t h e  above in s t rumen ta l  
cons ide ra t ions .  Where a p p r o p r i a t e ,  comparisons are made t o  FIRE c i r r u s  
r e s u l t s .  
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