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Abstract:  Ful l  po la r imet r ic  SAR images  o f  ALOS PALSAR of  Sh inmoe-dake  

vo lcano  in  Japan  were  ana lyzed .   The  vo lcano  e rup ted  in  January,  2011  and  vo lcano  
ash  depos i ted  more  than  10  cm in  12  km2  and  1  m in  2  km 2 .  Two images  before  and  
a f te r  the  e rup t ion  were  compared  based  on  a  po in t  v iew of  the  four-componen t  
sca t te r ing  mode l  to  de tec t  changes  o f  po la r ime t r ic  sca t t e r ing  charac te r i s t i cs .  The  
main  de tec ted  changes  a re  as  fo l lows .  

To ta l  power  of  the  four-componen t  sca t te r ing  mode l  dec reased  on  a  fa r s lope  
a f te r  the  e rup t ion .  An  inc iden t  ang le  on  a  far s lope  i s  l a rger  than  the  ang le  on  a  
fo res lope .   Decrease  o f  sur face  roughness  due  to  depos i ted  vo lcan ic  ashes  makes  
back-sca t t e r ing  smal le r  in  the  a rea  o f  a  l a rger  inc idence  ang le .  

However  the  ra te  o f  the  double -bounce  componen t  go t  h igher  in  a  fores t  a t  the  
foo t  o f  a  mounta in  s lope  and  on  a  p la in ,  where  the  g round  sur face  i s  a lmos t  
hor izon ta l  and  the  inc iden t  ang le  i s  r e la t ive ly - la rge .   Decrease  o f  roughness  o f  the  
fo res t  f loor  inc reases  fo rward  sca t t e r ing  on  the  f loor  o f  the  l a rger  inc iden t  ang le .  
Th is  inc reases  the  double -bounced  sca t te r ing  due  to  bounc ing  back  be tween  the  
fo res t  f loor  and  t runks  which  s tand  "perpend icu la r ly"  on  the  a lmos t  hor izon ta l  fores t  
f loor.  

The  ra te  o f  the  su r face  sca t te r ing  componen t  go t  h igher  a round  an  a rea  where  
layover  occur red .  In  the  s tudy  a rea ,  mos t  o f  layovers  occur red  a t  a  r idge  where  an  
inc idence  ang le  was  smal l .  Decrease  o f  su r face  roughness  due  to  the  ash  depos i t  
inc reases  the  sur face  sca t t e r ing  power  in  the  area  o f  the  smal l  inc idence  ang le .    
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