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Introduction: Topographic data are valuable for 

identifying and quantifying geological processes that 
modify planetary surfaces.  Venus' topographic dataset 
lags other rocky worlds in terms of coverage and 
resolution, due its thick atmosphere and lack of recent 
geology-focused missions. Magellan altimetry and SAR 
stereo provide the bulk of the topography for current 
scientific investigations, but despite >30 years having 
passed since Magellan obtained the most detailed near-
global imaging dataset of Venus' surface, the full 
potential of the SAR dataset has not been realized. Thus, 
despite a surface showing signs of youthful activity 
(e.g., [1]), no unambiguous signs of significant surface 
change have been seen to date [2]. The upcoming 
VERITAS and EnVision missions will address many of 
these shortcomings, together promising major advances 
in our understanding of "Earth's evil twin". However, 
even once these exciting new missions return their data, 
Magellan will continue to be useful, providing a 
temporally-distinct dataset from which to understand 
change over many-decade timescales. 

The JPL Stereogrammetric Pipeline: We have 
produced an efficient stereogrammetric processing 
pipeline [3] by modifying and automating a code-base 
that has an ~30-year heritage (from [4]). Novel aspects 
include: (i) compensation for changes in shape of the 
image caused by refraction of the radar waves by 
Venusian thick atmosphere, using Snell’s law; (ii) 
formal elevation error estimate via error propagation, 
based on the covariance [5]; (iii) updated ephemerides 
(MGNP120PSAAP [6]), giving order-of-magnitude 
uncertainty reduction both along-track (2 km to 200 m) 
and cross-track (500 m to 50 m) [7], finer than the 
spatial resolution of the derived terrain model (~1 km), 
mitigating the need for bundle block adjustment. 

C1-C3 campaign: Cycle 3 (C3) mapping was 
optimized for stereo production in combination with the 
near-global Cycle 1 (C1) campaign, but contained many 
gaps due to downlink issues, and so only provides ~17% 
surface coverage. We have completed C1-C3 matching 
using the JPL pipeline and results compare favorably 
with existing efforts (e.g. figure 1), including: (i) The 
USGS team, which uses semi-manual techniques to 
derive exceptional quality DEMs from Magellan F-
BIDRs (e.g. [8]), unfortunately of only a subset of 
available data due to the time-consuming nature of the 
process; (ii) The U. Alaska team, which used automated 
matching of derived F-MAP data covering all of C1-C3 
overlap [9,10], but with quality that falls short of USGS 
and JPL efforts (fig. 1) largely due to the use of derived 

F-MAP data without corrected ephemerides resulting in 
artefacts and lower quality outputs. 

 

 

 
Figure 1 - JPL stereo pipeline results for Verdandi 
Corona, Western Ovda Regio (5.5° S, 65.0° E), 
compare well with existing efforts. (top) False color 
stereo-derived topography is draped over SAR imagery. 
(center) The JPL product reveals finer scale feature 
than U. Alaska or GTDR products, comparable with the 
USGS product. (bottom) Ground-tracks correlate well 
with GTDR, which is presumed to be precise (track 
indicated in the center top-left panel JPL product).  N.B. 
We do not interpolate over gaps in the JPL product, 
resulting from gaps in source images.   
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