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ABSTRACT 

T h i s  paper presents  s a t e l l i t e  sca t te rometer  a p p l i c a t i o n s  t o  c o l d  
reg ions .  
been a c q u i r i n g  g l o b a l  b a c k s c a t t e r  da ta  a t  KU band (13.4 GHZ) f o r  bo th  
h o r i z o n t a l  and v e r t i c a l  p o l a r i z a t i o n s  s i n c e  J u l y  1999. unique 
f e a t u r e s  o f  t h e  s a t e l l i t e  sca t te rometer  a l l o w  new a p p l i c a t i o n s  over  
ocean, l a n d ,  and i c e .  The sca t te rometer  has: (1) v e r y  wide swaths up 
t o  1800 km cover ing  92% o f  t h e  g lobe i n  one day and t h e  f u l l  coverage 
f o r  two t imes per  day a t  l a t i t u d e s  above 40 degrees, (2) c a p a b i l i t y  t o  
o b t a i n  r e l a t i v e l y  h i g h  r e s o l u t i o n  b a c k s c a t t e r  d a t a  i n  t h e  o r d e r  o f  7 
km x 2 5  km, (3) v e r y  h i g h  r e l a t i v e  r a d i o m e t r i c  accuracy o f  0.2 dB, and 
(4) cons tan t  i n c i d e n c e  ang le  o f  46 degrees f o r  t h e  h o r i z o n t a l  
p o l a r i z a t i o n  and 54 degrees f o r  t h e  v e r t i  c a l  p o l  a r i  z a t i  on enabl  i ng 
simp1 e and accura te  de termi  n a t i o n  o f  p h y s i c a l  parameters,  w i t h  such 
advantageous f e a t u r e s  compared t o  pas t  s a t e l l i t e  sca t te rometers ,  new 
r e s u l t s  a r e  ob ta ined,  compared, and v e r i f i e d  w i t h  numerous i n - s i t u  
measurements and observa t ions  f rom f i e l d  exper iments.  The r e s u l t s  
i n c l u d e s :  (1) g l o b a l  snow d e t e c t i o n  and m o n i t o r i n g ,  (2) m e l t  r e g i o n  
mapping on t h e  Greenland i c e  sheet ,  (3) accura te  t i m i n g  o f  sea i c e  
a lbedo t r a n s i t i o n s ,  (4) sea i c e  cover m o n i t o r i n g  over  t h e  A r c t i c ,  (5) 
l a k e  i c e  cover m o n i t o r i n g  over  t h e  Great Lakes and o t h e r  l a r g e  l a k e s ,  
(6) d a i l y  mapping o f  w ind  f i e l d s  over  t h e  Great  Lakes, and (7) r i n g e d  
seal  surveys a long t h e  n o r t h  coas t  o f  A laska.  

The seawinds sca t te rometer  on t h e  QuikSCAT s a t e l l i t e  has 
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