
SIO 135-236 Homework - Satellite Radar and Laser Altimetry - Due May 19th 
 
1.  Radar altimetry 

i) What corrections need to be made to estimate the elevation of the surface from the 
travel time of the radar pulse from the satellite to the ground? 

ii) How is the elevation determined from a radar altimeter waveform over (a) the 
ocean and (b) the ice sheets? 

iii) For (iii) and (iv) refer to figure below.  The Topex satellite passes over a point on 
the ocean at a height above the ellipsoid (mean surface height) of 700 km (He).  
The travel time of the pulse from the satellite to the Earth and back (from which 
we can calculate Hs) is 4.666666 milliseconds.  What is the height (h) of the ocean 
surface? 

iv) 30 days later the satellite 
passes over the same location 
again.  This time the travel 
time of the pulse is 4.666672 
milliseconds. Has the surface 
gone up or has it gone down?  
By how much?  What might 
cause the surface to do this? 
 
 
 
 
 
 
 

2.  Laser altimetry 
i. What corrections need to be made to estimate the elevation of the surface from the 

travel time of the laser pulse from the satellite to the ground? 
ii. How is the elevation determined from a laser altimeter waveform (e.g. ICESat)?   
iii. For (iii) and (iv) refer to figure below.  Why does the bottom figure show two 

peaks, when the top figure only shows one? 
iv. Why is the peak in the bottom figure stronger than either of the peaks in the 

bottom figure? 
 
 
 
 
 


