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Context

Outcrop areas: aquifers closely linked to surface
environments

Principal hydrographic network:
- originates and runs off the bedrock (at the east)
- crosses the Jurassic and Cretaceous formations

Low water levels become increasingly severe:
» restrictions on agricultural withdrawals
» source of tension between users
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Objectives

» Better understanding the groundwater-rivers
interactions:
o0 groundwater support to river flow
0 groundwater recharge by rivers

= ldentifying areas with tension on water
resources

M alluvial, ...)

Cretaceous

» Integrating this knowledge: | & aquifers

o Sharing with local stakeholders
o Management tools (hydrogeological
models, ...)
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Different investigations & scales

» Focus on 5river systems
in carbonate aquifers
regional

Other
M alluvial, ...)
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Different investigations & scales

» Focus on 5river systems
in carbonate aquifers
regional

Piezometric and physico-
chemical campaigns

local
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Different investigations & scales

» Focus on 5river systems
in carbonate aquifers
regional

Piezometric and physico-
chemical campaigns

Continuous monitoring
& Differential river gauging
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Different investigations & scales

» Focus on 5river systems
in carbonate aquifers
regional

Piezometric and physico-
chemical campaigns

Continuous monitoring
& Differential river gauging

Infrared Thermal imaging
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Continuous monitoring

» Objective: possible differentiation of water origin in

rivers using electrical conductivity

» Continuous flow, temperature and
conductivity monitoring
» 14 hydrometric stations

Cénac -
Dordogne

/ « Hydrometric

vt station (Flow /
e Temperature /
Conductivity)

<+ Rainwater: almost no mineralisation,

< Infiltration and rapid run-off into river: low mineralisation,
“» Groundwater: high mineralisation
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Continuous monitoring 4 Hydrometric
— station (Flow /
Temperature /

» Objective: possible differentiation of water origin in Conductivity)

rivers using electrical conductivity

“upstream

15t results:

* For each station: information on water origin

- Along areach (comparison of stations): functioning in
relation to groundwater-river exchanges downstream
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Differential river gauging

» Objective: To identify infiltrating or draining
sections according to hydrological conditions

<+ 80 measurements during low water levels

@ bﬁeuscience fora sustainahle Earth




Differential river gauging

» Objective: To identify infiltrating or draining
sections according to hydrological conditions

<+ 80 measurements during low water levels
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Differential river gauging

» Objective: To identify infiltrating or draining
sections according to hydrological conditions
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Differential river gauging

» Objective: To identify infiltrating or draining

sections according to hydrological conditions
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InfraRed Thermal imaging | F

» Objective: test the relevance of the
thermal approach to highlight
groundwater contributions to river flow
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InfraRed Thermal imaging e s kel
» Objective: test the relevance of the 5> O g
thermal approach to highlight | _ 4 " P
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InfraRed Thermal imaging

» Objective: test the relevance of the
thermal approach to highlight
groundwater contributions to river flow

Groundwater
to river

|[dentification of groundwater discharges because of:

» Good meteorological and hydrological conditions

» Good contrast between waters (=6 °C)

» |mportant concentrated flows from groundwater
compared to river discharge




Conclusion & Outlook

» Results consolidation and harmonisation are in progress

» Combined approaches provide additional information in terms of

» space (catchment area / section / local area)

* time (high water / low water)

» process (river to groundwater or groundwater to river)

= Ensure overall consistency

@ bﬁeuscence fora sustainahle Earth



» Definition of areas of interest (groundwater recharge or surface
water support, etc.)

» Support for quantitative water resources management :
= jdentification of areas with tension on water resources

» guarantee of consistence between pressures and
ecosystem water needs

@ hﬁeuscence fora sustainahle Earth



Conclusion & Outlook

» Definition of areas of interest (groundwater recharge or surface
water support, etc.)

» Support for quantitative water resources management

» Challenge : transpose this complex knowledge into existing
management tools

In this study area : existence of a grid-based distributed
hydrogeological model (cells = 1 km?)

—> detailed knowledge of interactions vs quasi-regional management
model
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