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while their resolution is in the order of 1-5 km?2..

Abstract

The estimation of groundwater age has important implications in groundwater simulation frameworks such as, contaminant transport, model calibration, source area
identification etc. The calculation of simulated groundwater age is executed via particle tracking where virtual particles are injected into the aquifer domain and they are
traced within the groundwater flow field. This approach has two major drawbacks. First, the resolution of the model has to be very refined near the features with rapid
hydraulic head changes, e.g. near wells, streams, or near irrigated lands and MAR cites etc. Second, the groundwater velocity is generally low, e.g. a few meters per day,
therefore transient state simulation models need to span over a few centuries in order to capture representative travel times of irrigation and public supply wells.
However, constructing groundwater simulation models that meet both requirements is practically not feasible. Regional groundwater models usually span a few decades

In this work we propose a stochastic framework where we assume that the deterministic transient state flow field of a relatively coarse integrated surface groundwater
flow model that spans several decades is representative of the groundwater flow of the near future. We convert the simulated groundwater velocity field to a pool of
potential velocities and use bootstrap to trace particles independently of the model time span. By performing multiple realizations we can approximate a distribution of
groundwater ages and source areas.

The stochastic framework is applied to two transient stated models: the Central Valley Hydrologic Model (CVHM), developed by USGS and the California Central Valley
Groundwater-Surface Water Simulation Model (C2VSim) developed by the Department of Water Resources of California. We convert the transient state flow fields into
their respective stochastic fields and used them to predict the groundwater age of typical irrigation/public supply and domestic wells. The distribution of the simulated
ages is then compared to actual measured aged data.
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