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Introduction:  Using the SARTopo technique de-

scribed in [1], we have produced surface heights of 

Titan, co-located with Titan surface imagery. We have 

extended the measurement set reported in [1] to in-

clude later Titan flybys. This data set can be used to 

further the investigation of Titan’s surface formation 

processes, internal structure, geological history, dune 

formation, methane cycle, and other questions of in-

tense scientific debate.  

Data Set Description: The height measurements 

obtained  have 10-km spatial resolution and 75-m rela-

tive and 125-m absolute height accuracy (1-!). Cassini 

Radar (SAR) images are elongated strips (100s of km 

wide by 1000s of km long) on the surface of Titan. We 

produce up to 4 parallel surface height profiles along 

the long dimension of each radar image. Without 

modification this technique yields 78 height profiles 

from 25 Titan passes (including Cassini prime and first 

extended missions) for a total length of 130,000 km.  

Modifications to improve the robustness of the 

method can extend the number and length of profiles 

obtained, increasing the overall extent of the height 

profiles by 50%. The simplest such modification is to 

include data from the farthest range height profile. This 

data is typically excluded due to poor SAR ambiguity 

isolation, but only a portion of the profile is actually 

affected. By discriminating between the high and low 

quality portions of this profile,we can extend the data 

set by 25%. Other improvements to extend the valid 

data portion of profiles near the center of the swath are 

also possible.  

Scientific Relevance: Coincident surface heights 

are extremely important to the proper interpretation of 

radar imagery. The  data reported in [1] have already 

been used by the Cassini Radar Science Team and its 

collaborators to 1) determine Titan’s global shape and 

estimate its primordial rotation rate [2]; 2) determine 

the pole location and spin rate of Titan [3] and use that 

information to better understand the internal structure 

of Titan [4] 3) determine the heights of liquid hydro-

carbon lakes in order to quantify hydrocarbon transport 

processes in the subsurface of Titan [5], 4) demonstrate 

that the large radar- and optically-bright Xanadu region 

is not uplifted as had been supposed [1][4], and 5) aid 

in constructing topographic images from multi-flyby 

SAR stereo[5].  

Titan surface height measurements are especially 

valuable now that an equipotential gravity surface has 

been determined for Titan [4] because they can now be 

readily used to determine the direction of flow of mate-

rials on the surface.  
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Figure 1 Global Map of Titan Surface Heights for first 23 Cassini RADAR Flybys (TA-T61 inclusive). 

Nadir alimetry for this time period is also shown for comparison. Nadir altimetry height profiles can be dis-

tinguished because they are not parallel to and/or not within SAR swaths. 

1129.pdf42nd Lunar and Planetary Science Conference (2011)


