KT3D_H2O: A PLUG-IN FOR KRIGING AND PARTICLE TRACKING

In the hydrological sciences, a variety of techniques exists for estimating the zone of contribution to, or capture zone of, pumped wells. These include mass-balance approaches, analytical and numerical models, and methods based on mapping of measured water level data (USEPA 2008). 
Tonkin and Larson (2002) describe a kriging technique that incorporates an expression (drift term) which describes the response of ground water levels to pumping at one or more wells. They illustrate how particle tracking on surfaces generated using the method can be used to estimate flow directions and rates, and the approximate capture zone of one or more pumped wells. This work was revisited by Brochu and Marcotte (2003). 

Although Tonkin and Larson (2002) and Brochu and Marcotte (2003) present theory and simple applications, comprehensive yet friendly software for undertaking such analyses was lacking. The presentation describes a MapWindow plug-in that has since been developed to facilitate the use of these methods (Karanovic, 2009).The plug-in application, named KT3D_H2O, incorporates two applications: kriging and particle tracking. 

The kriging program was developed by modifying the popular kriging code KT3D (GSLIB: Deutsch and Journel, 1992) to include the following analytical element drift (trend) terms that critically influence the shape of the potentiometric surface yet are usually ignored when preparing water level maps: the Point Sink/Source (e.g., wells), the horizontal Line Sink/Source (e.g., rivers) and the Circular Sink/Source (e.g., leaking ponds).

The particle tracking program, named Transient Tracker, was developed by S.S. Papadopulos & Assoc, Inc. (SSP&A) personal specifically to enable particle tracking on arbitrary gridded surfaces. Transient Tracker uses the Runge-Kutta integration scheme to track particles from an arbitrary number of points in the gridded domain, using velocities determined on the basis of hydraulic gradients determined from the gridded surface together with additional user inputs, and records their ultimate fate.

The KT3D_H2O application is designed to process multiple datasets automatically, supports importing data from Microsoft Excel, Access, ESRI Shapefiles and ASCII files, and produces various Binary and ASCII output files including a detailed XML file that documents all aspects of the analysis.

