XVIII International Conference on Water Resources
CMWR 2010

J. Carrera (Ed)

CIMNE, Barcelona 2010

First A. Author, Second B. Author and Third C. Coauthor.


Conditional stochastic delineation of transport

connectivity integrating data obtained at different test-scales and belonging to different sampled areas

Paolo Trinchero*, Daniel Fernàndez Garcia† and Xavier Sanchez-Vila†
*
Amphos XXI Consulting S.L.
Passeig de Garcia i Faria, 49-51, 1º-1ª - E08019 Barcelona, Spain 
e-mail: paolo.trinchero@amphos21.com, web page: http://www.amphos21.com/
† Universitat Politècnica de Catalunya (UPC)

C/Jordi Girona 1-3, 08034 Barcelona, Spain

e-mail: daniel.fernandez.g@upc.edu, web page: http://www.h2ogeo.upc.es/

Summary. 
We present a method that provides stochastic simulations/estimations of point-to-point transport connectivity integrating data obtained at different test-scales and belonging to different sampled areas: (a) travel times estimates obtained from field tracer tests; (b) estimates of flow connectivity indicators obtained from the relatively fast or slow flow response that is observed at a point location given the flow impulse at another location; and (c) measurements of transmissivity at a local scale.
We show that point-to-point flow connectivity can be generally seen as a weighted integral of transmissivity over the entire domain, the weighting function being proportional to the sensitivity of heads with respect to the natural log of transmissivity per unit of aquifer volume. On the contrary, point-to-point transport connectivity is a weighted integral along the particle path of the solute mass that involves two variables: transmissivity and flow connectivity. Each variable has its own distinct weighting function. The weighting function of transmissivity is inversely proportional to the homogeneous travel time and the point velocity sampled along the travel path. 
Since in real applications a limited number of measurements are usually available, hindering the estimation of the cross-covariance functions between variables measured over different scales and sampled areas, we express them as a function of the local transmissivity covariance function. 
Finally we show an application of the methodology where we evaluate the worth of including tracer data to delineate capture zones of abstraction wells originally defined from local transmissivity measurements. Monte Carlo simulations reveal that the impact of including tracer data is maximum when the travel time data is obtained at a different location than that of transmissivity measurements. The reason is that weighting functions gives larger weights to the injection location, and so introducing tracer test data at points where transmissivity is already known is somewhat redundant.
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