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ABSTRACT 
 

The U.S. Geological Survey (USGS) is completing a new version of the Sutra 
ground-water flow and solute transport code for release to the public. The new version 
adds three-dimensional (3D) simulation capability to the former two-dimensional (2D) 
code. Since its original release in 1984, the 2D Sutra code has been applied extensively 
for analysis of seawater intrusion problems, and the new 3D version will have the same 
utility. The major difference between the 2D and 3D capabilities of the code is that 3D 
finite-element meshes for Sutra are, in the current version, restricted to deformable, 
regularly connected grids, whereas 2D meshes may be irregularly connected. Models on 
regularly connected meshes may employ newly added iterative matrix solution 
algorithms in addition to the original direct solver. To allow practical simulation in 3D, a 
number of utility codes have been developed for both pre- and post-processing with 
graphical input and output. These are included with Sutra in a package called 
SutraSuite. 
 

SutraSuite has undergone over a year of pre-release testing at various locations 
worldwide, and has already been applied by the USGS to analysis of variable-density 
fluid flow in a number of systems, including both coastal seawater intrusion and unstable 
fluid regimes resulting from inverted density profiles. Initial application of the model to 
the coastal aquifer system in Georgia, USA, indicates that large-scale seawater intrusion 
would occur as a result of landward movement of the regional seawater transition zone, 
now tens of kilometers offshore, only after thousands of years, if withdrawals were to 
continue at the present rate. An application of the code, which expands a previous 2D 
cross-sectional Sutra model of a coastal aquifer in Hawaii to 3D, indicates the 
importance of 3D effects in managing this system for water development. 
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