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Variable groundwater flow: Nature is transient

Hydrogeological contexts intrinsically show transient groundwater fluxes...
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Variable groundwater flow: Darcy’s law limitations

* Quantifying GW fluxes on Darcy’s law alone leads to cumulative errors

(on hydraulic conductivity and on hydraulic gradient)
Devlin & McElwee, 2007, Ground Water

* Classical methods = Snapshots unable to capture of GW flux variations

on short- to mid-term time scale
(hours to days)

There is a need for direct groundwater flux monitoring

Recent tracer technique for GW flux measurement: FVPDM



The Finite Volume Point Dilution Method: basic concepts

Generalisation of single well dilution techniques (i.e. PDM)

[Brouyere, 2003, WRR; Brouyere et al. 2008, J. Cont. Hydrol.]
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The Finite Volume Point Dilution Method: 3 steps

1. Transient when tracer concentration rises

2. Stabilized at equilibrium between injection and discharge in the aquifer

3. Exponential decline (= classical PDM)

Monitoring during tracer injection Monitoring after tracer injection
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The FVPDM: Monitoring of variable GW fluxes

Constant injection of tracer and mixing during the monitoring time

Tracer concentration in the tested piezometer varies according
to the GW flux (more/less dilution)
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The FVPDM under transient GW fluxes: development

Development of a fully transient solution based on a finite difference schema

to interpret FVPDM results in transient
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Hydrogeological context of the experience: Alluvial aquifer
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Experimental setup: GW flux variation induced by pumping
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FVPDM results: Drawdown
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FVPDM results: GW flux higher in the lower part of aquifer
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FVPDM results: GW flux higher in the lower part of aquifer
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FVPDM abilities: Simulated transient GW fluxes
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FVPDM transient: Calculation of transient GW fluxes

e Automated calculation of
Darcy’s flux based finite
difference schema
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Contribution of FVPDM: Flow regimes in the aquifer
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FVPDM monitoring: Conclusions and perspectives

The Finite Volume Point Dilution Method is able to monitor variable GW fluxes
Captures even small changes in GW fluxes

An automated solution fitting has been developed to calculate in real time
changes in transient GW fluxes

The perspective is now to implement a long term FVPDM monitoring
in a context of highly variable GW fluxes such as GW-surface water
interactions / tidal effects
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