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 s = d: Direct signal; 
 s = r: Reflected signal.  







 Soil moisture and roughness surface Model: The reflectivity at 
rough  surface  and  soil  moisture  results  are  presented  by  Chang  & 
Blagoy  model  and   Wang  and  Choudhury   model  as  following  Eq. 
(shown as Figure)                                                  )   



 Stream water and Propagation Angle Model: The reflectivity at 
rough  surface  and  soil  moisture  results  are  presented  by  Chang  & 
Blagoy  model  and   Wang  and  Choudhury   model  as  following  Eq. 
(shown as Figure)                                                  )   





 Comparison analyses  of  stream water  level,  RHCP antenna altitude, 
and  LHCP antenna  altitude  on  Lan-Yang  River,  Lan  Yang  and  each 
altitude  with  correction  of                      .  





A comparison of reflectivity vs. soil moisture and surface roughness for measurements at 
Lan-Yang River (PRN 24). The reflectivity                              from stream soil moisture 
with roughness surface and volumetric water (: 0.82 % ~ 8.5 %) of soil moisture and the 
reflectivity                 from bare soil on riverside with roughness surface and 
volumetric water (: < 0.4 %) of soil moisture. a comparison of                         reflectivity                     
vs. other propagation angle (                     )  and surface roughness water for 
measurements at Lan-Yang River (PRN 10, PRN 26, and PRN 29) showed as  Figure      .         






