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Location mapof  the middle Garonne and the studyreach(reddot) (IGN).

Background
�‰Duringthe20th century,significantgeomorphologicaladjustmentsareobservedon

theGaronneriverleadingtochannelnarrowing(-60m)andincision(-1,7m).

�‰It occurredespeciallyfromthe 1950s as a consequenceof intensivehuman
interventions,suchas damconstruction,channelworksandmainlyby in-stream
gravelminingwith20M.m-3 extractedin20years.

�‰Nowadaysthe riverpresentsa significantsedimentdeficitresultingin bedrock
outcropsover51%ofthetotalchannelsurface.

Geomorphological adjustments of the middle Garonne River downstream of Toulouse (South-West, France) 
since the 1950s under the effect of in-stream gravel mining

Ajustements géomorphologiques de la moyenne Garonne en aval de Toulouse (sud-ouest, France) depuis 
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Study site
�‰Thestudyreachis locatedontheGaronneRiver,10kmdownstreamofToulouse

atthetownofBeauzelle.

�‰Width: 130m; slope: 20%; streampower: 400W.m-2.

Objectives
�‰Identifythe geomorphologicalchangesoccurringin the studyreachunderthe

effectofin-streamgravelminingduringthe2ndhalfofthe20th century.

�‰Quantifytheriverbeddegradation.

�‰Highlightthetransitionprocessesbetweenalluvialchannelandbedrockchannel.

Methods
�‰Spatialanalysisfromaerialimages:

�‰Topographicdataanalysisfromcrossprofiles.

�‰Hydrologicaldataanalysisbasedonfloodrecords.

Aerial image of the study reach, 
Beauzelle(Haute-Garonne) (IGN).

Channeldegradationandsimplification

�‰Significantnarrowingandincisionis recordedbetween1960s and1990s witha maximum
intensityover1970s correspondingtotheperiodofin-streammining:

1960s-1990s 1970s
�ƒNarrowing: -61m/ -1,3m.an-1 -38m/ -4,7m.an-1

�ƒIncision: -3,6m/ -11cm.an-1 -2,7m/ -14cm.an-1

�‰Between1958-2010channelmorphologyexperimentsdrasticchangeswith41%increase
inoutcropsand10%-15%decreaseingravelandvegetatedbars.

Changes in channel morphology
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Conclusion

Undisturbedconditions

1976
49 m3.s-1

1980
60 m3.s-1

Start of in-streammining

1973
68 m3.s-1

Knickpointemergence

2010
61 m3.s-1

2006
55 m3.s-1

1997
54 m3.s-1

1983
43 m3.s-1

Incision Narrowing

Lateral stabilization

Riverbed units: EO. Emerged outcrop ; SO. Submerged outcrop ; GB. Gravel bar ; IVB. Incipient 
vegetated bar ; MVB. Mature vegetated bar.

Process of incision

�‰In-streamgravelminingwith389000m3 extractedoverthe1970s
accordingtoarchivesources.

�‰Inresponse,thechannelexperiments:
�ƒ1) bedchannelloadremoval,
�ƒ2) erosionalregressionestimatedat �]27 m.an-1 leadingto a

gaslinerupture(1982) 300mupstreamoftheextractionsite.

1958
50 m3.s-1

Knickpointof Beauzelleat low flow   �]45 m.s-1 (Smeag).

�‰Thisstudyhighlightstheroleof in-streamminingasthedominantfactorinchannel
degradationatthelocalscale.

�‰In-streamminingandlackof sedimentconnectivityresultedin anincisiongreater
than4mandahighsedimentdeficit.

�‰Changeof incisionprocessfromevacuationofalluvialcoverbyregressiveerosion
andgradualoutcroppingofthebedrocktoerosionofthislatter.

�‰Appearanceofaknickpointofmorethan3hawith3mdifferenceinheight.

End of in-streammining

Quarryin floodplain Channel limits Oxbow lake ( �]1850s)

Narrowing

In-streammining

Knickpoint - - - - - - Intensity of processes=
Oxbow lake ( �]1975)

Ql. Discharge ; Qs. Solid discharge ; W. width ; Z. depth ; Tr. Return period
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