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Heat dissipation test to
estimate groundwater fluxes

- Test case at an unconsolidated coastal aquifer -

Del Val Alonso, Laura (speaker); Folch, Albert; Le Lay, Hugo;
Fernandez Lopez, Sheila; Casanovas, Carlos; Bour, Olivier; Carrera,
Jesus.
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1. Motivation
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Half of the world's'population lives in coastal areas, and 8 of
the 10 largest cities in the world are located at the coastline

(Post 2005)




60% of coastal aquifers are reported
as polluted.due to seawater
intrusion

(Benavente, (Instituto del Agua))

Salinization of coastal aquifers can
affect local economy:

- Salinization of local freshwater
supply systems

- Salinization of agriculture‘lan'ds_

- Salinization of groundwater"
dependent wetlands
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2.Introduction

SPE = SUBMARINE POREWATER EXCHANGE

SGD = Submarine Groundwater Discharge
SFGD = Submarine Fresh Groundwater Discharge i
RSGD = Recirculated Saline Groundwater Discharge
SGR = Submarine Groundwater Recharge water table
tide :
w / fresh water
ocean t h ‘ '
unconfi d
SOME SGD DRIVING FORCES: aque
¢ = convection —
h = hydraulic head
t = tidal pumping
W = wave SE!'-U,G ...............
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Taniguchi, M., Burnett, W. C., Cable, J. E., & Turner, J. V. (2002). Investigation of submarine groundwater
discharge. Hydrological Processes, 16(11), 2115-2129. http://doi.org/10.1002/hyp.1145
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2. Introduction

* Monitoring FI’ES{ Monltorlng methods }ntification
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Fibre Optic Distributed Temperature Sensing

High spatial resolution (0.25 m)
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! RES|3T|V|'|]\((J, |i No system disturbation like pumping tests
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3. State of the art

Principle: Heat dissipation can be used to calculate flow velocity.

-~

Klepitova et al
(2011, 2014)

Taniguchi et al (2003)
Debnath et al (2015)
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4. Experimental site

Page Size: A2
Horizontal Scale: 1:87
Vertical Scale: 1:100
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5. Methodolog
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6. Heat transport — analytical method
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Initial heating
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Skin Effect Soil properties effect Flow effect:

- Unit discharge
- Cable properties
- Bulk properties
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6. Heat transport — analytical method

* Two dimensional heat transport equation

CaT—(/1+C D ) aZT + A+ Cw-Dp,) | — o°T C aT+‘P
ot w-Up, W UDr dy? CIwax

* Final Temperature = Advection

T. Bz? + Ay? \/m
_ .]:D/QA D D D D
T(zp.yp.tp) = \/Ee Wa ( 16ABtp 4A2B

. +0oo 1 32
Wy (u, ) = j gexp (—{j — 4—5) dé

* Rate of growth = Skin effect and aquifer matrix properties

T.
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7. Preliminary results

Logarithmic heating
depending on Soil properties
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8. Conclusions

* Fibre Optics can be installed successfully in the outer
casing of a well to characterise aquifer properties in a
cost effective way

* Heat dissipation tests can be used to measure
groundwater flow, however
— Range of application to be tested
— Skin effects need to be corrected
— Longer test need to be performed to the stationary
— Method validation needs to be improved
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