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- - grm o - Pit tags displacement k A
‘ Background and scientific context ’ Materials and methods b) Trajectories and grain-size pattern on Peyrormelle fan 1\
During the debris flow event (Fig.4-b), 101 monitored | | _ (debris flow of August 2015) ‘

In mountainous areas, especially in large catchments with torrential tributaries, the production and sediment transport significantly increase a) Pit tags setting in the Peyronnelle catchment " Passive Integrated Transponder N partlcules. have.been funded (e.g. 31%). They were ?“?

flood impacts in the valley bottoms. The quantification and characterisation of sedimentary transfers are therefore major challenges to provide Crainci ity of the P le ha b 4 (PIT) tag injected into 10 sites along 1\ gathered in 5 different groups : 35% of the total p.t. - 1. Peynin (thalweg) \(\»
. . . . - . . . = 50 A

better flood risk management. As a part of SAMCO (ANR 12 SENV-0004 SAMCO) project, for mountain hazard assessment in a context of global o:glenr fézgs*:ierﬁgigetﬂ?gi\z/g%ﬁhé beedleg;gr’;paensepogsed (eggf’;ezs’(cﬁ S)m the Peyronnelle (320 pt) found in the Peynin, 16% in the downstream of the | § \\/\
changes, we tried to improve the knowledge of these hydromorphological systems at both spatial and temporal scales, by identifying sediment Pit-tags (p.t.) method has been used to estimate spatial dyn’amics N Peyronpelle, 12% in old debris flow channel, .25% in g
supply and sediment dynamics from torrential tributaries to the trunk channel. A sediment budget was used as a tool for quantifying erosion, | | the Peyronnelle catchment during a debris flow event (fig.3-a). In the main channel of the Peyronnelle and 12% in apex 5 40 _ 'g/);)
transport and deposition processes. the Peyronnelle stream, 320 p.t. were installed in 10 injection sites of alluvial fan (Fig.4-d). £ 2 Downstream of the Peyronnelle| 4
This research is focused on a part of the sedimentary budget to understand the torrential processes and to define debris-flow’s contribution. It is along the thalweg (F'9-3'b)- Ef?Ch mqmtored particle was measured E - —
localized on the Upper Guil catchment, prone to catastrophic flash floods in active channel and alluvial fans. It is characterised by huge sediment (3? AXEs- Long/lntermedla’ge/S ort) (F'9'3'a.)' . 7w Average distances covered by monitored sediments | = — : 4

. o . . . . . . . Pit tags have been spreading around 30% in the thalweg, and 70% in . . 3. Old debris flow channel| .7~ g
transport coming from small torrential tributaries. In this study, we intend to highlight sediment dynamic between small torrential channels and | | |oft and right banks. Five iniection forms were determined and | are in between 58 m and 384 m (Fig.4-d). The ////

. . . . . oo . . g J Site.10 . . . 0 - 75 -
its connection with gravel-bed streams, and characterize the sediment volume mobilized during a large debris-flow event. recorded to trace source of receivers displacement. maximum distance observed is 720 m. Only 9% of the 20 J. l >

total p.t. found have not moved. a
’ stua area . igure 3.2 : Pit tac " _Channelised debris flow 10 — | 4. Main channel of the Peyronnelle
Ecrins %, b . ' on Peyronnelle fan|
y s e L TIRIS 134 .Hz - \ y 1
A 3 . i & l Monitored ticul - %0
. N . Pelvoux ‘o %.-: & 4 | OIRIEE Partiets \ Left bank - distance ’ Muir Method Pit tags (total) Pit tags (Found)

The upper Guil catchment (Queyras - 317 km®) is (3946 m) (5 o ray '[ -\ YAbries covered:100-730m| | | ( »
characterised by a lithology composed of 90-95% of shale Gullesrs N | AI9UITeS 27 Souret N Ristolage™, Figure 4-c: Grain size box plot ¥
(Fig.2-a), supplying the river bed in huge fine and coarse s Embrun Jeviso N - chalp’, e .- 25% Pt ags found 5
sediment. Functionning i.n hlgh rnagni.tude/low frequenCy ;urance de Serre-Pongon -J T Vil : covered:ZO—m (O1d debris flow channe) The grain size of the found Pit Tagsl and 15
(Fort et al.,, 2002), the Guil Rl\{er IS subjec.t.ed to ﬂas.h—ﬂood D the average geometry, were three times y 10 I I
events. The volumes of sediment m9b|I|zed during the percelonnette - - A Differential Global Positionning System (DGPS) has been used to %0 higher than size set by Muir method g Z

100-year flood in1957 have been estimed at 330.000 m° locate and map each monitored particules. Precision is estimated = (Fig.4-c). =/ TR e B e IS B
(Koulinski, 2002). Sediment load in the main channel of the from 0,5 m for horizontal dimension to 1,5 m for vertical dimension. 70 \7/ ) |
Guil River results from erosion in small torrential “wves | | | -A meteorological station was implemented in 2014 on the right 50 | S Apexofthealluvalar 0 00
tributari the Peynin catchment (Fig.2-b). Operating in (3841 m) side of the Peynin (Fig.2-b). Rainfall were estimed every hour then o Figure 4-b : Schematic representation of the debris flow of : . , , !

Il U.a €5, as the Feynin catchme | 1g. ). perating | been computed for everyday. ( August 2015 on the Peyronnelle fan T d - Path 4 by P found
debris flows, the volumes deposited during June 2000 | Fam schists “lustrés” — i . = 40 igure 4-d : Path covered by Pit tags (101 pt found)
(R|_3O year flood event) have been estimed at 12.000 m?3 * | = Gorge section ; B Ophiolite complex Left bank POSItIOn Plt tagS (320 pt) nghtbank ;5 20 ) M bolo d I mes fdebr-s ﬂ

: : | Marseille - : W8 Limestones and dolomites | | | | | | i C obilized volu o . ow Estimation of volumes
aggraded on the Peyronnelle fan (Fig.2-c) (Einhorn, 2003). = EHAnnElSed SCesarm "y, S N 16 . 38 64, 106 54, 32, 10 L [site3 . S .
Most important sediment provider of Guil catchment B Flyschs | o o | L Volume metered on alluvial fan Estimation of theoritical volumes deposited in the Peynin
IR ey o) [ ocrouse 120 [ waoeste o) [ Comve orer 00 S o ] i Area = 16.000 m’ Aq=1,007 km?; S,=25%; L. =619,12m;IG=4 Visreronnete = Vimear) / Vimean
S ; i?lrl],ui\j?uvrvna!clerrace 421 22;\\;;3::;8;:%' ig.2-a: . . il Ri . ] 0 e o . 0 — 0
T |3 i e 4 A cramel Fig.2-a : Inset map of France with Iocatlorlm toOG1L;|I River and geological structure (Lissak et o | | 1 11213/4151617[819 ]10 Minimum height=1,2m |V, = 19.500 m° V,,=31.000 m> V_. =29.500 m3 Visespeyronnenie= 80 %o
;: Eisgzc:rr;ciﬁfng 8. Av.ala.n.che corridor al., ) | | | | M Nb.of Pittags) 15 | 13 | 71 30 ' 31 50 20 | 30 30 | 30 . . V(%)Peynin =100% -809% =20 %
11-h|i\};ﬂgaelsweirs ig ii::cant blocs - | | | | site .2 MaX|mum he|ght — 1,8 m Vf(max) — 29.000 m3 V — 30 250 V .
------ B 13 Permanent stream 14 River bank r | | | | 0 200 m \ 4 Peynin . (%)Peynin
S [ Vinean = 30.250 m* |
19. Removable bridge Fig.3-b : Injections site of Pit tags ‘ 3] ;
ERTRER ' @ Weather station Vitmean) = 24.250 m* | Veynin= 6.000 m
‘. i - b) Estimation of debris flow volumes Volumes mobilized in the Peyronnelle is estimed at 24.250 m> (margin of error: 17%). Volumes mobilized on the Peynin have been estimed at 6.000 m’
H['_'lr : Three equations have been used to estimate volumes mobilized during the debris flow of August 2015. The first equation used (1) is (ma.rgln of error: 25%). Sediment volumes mobilized during a debris is significiant (+30.000 m°>) but its contribution in the Peynin thalweg is only 20% of total
s e estimated from field mapping and observations on alluvial fan. Equations (2) and (3) are theoretical estimations of the mean and maximum sedimentary volume.
; 3. il volume mobilisable by the torrential catchment. From these equations we will estimate the volume mobilized in the Peynin during a debris
: " flow.
. ., | | L (110-2.5S,)  if15<S,<40% 3 Conclusion
t e o (1) V,=SH (2) V_=39A°955IG @ v = T e e
- | | " | " L (6.4 5¢-23) if7<5:,<15% Iy — " Rainfall | Upstream
Four a Chaux : Where Vi is the volume dropped on the | Where V., is the average of debris flow mobilisable | Debris flow occuring in August 2015 has mobilized monitored sediment on T
| - Peyronnelle fan (in m3), S is the area of debris | (in m3), Aq is surface of catchment (in m?), S;the | Where V.o is the maximum debris flow || the Peyronnelle catchment. Distance covered by Pit tags have reached 720 Rockfall | | Snowavalanche v
BN, ot ) e e RN - e ' flow (in m?), H is the height of debris flow (in | slope of the fan (in %), /G is a geological index (in | mobilisable (in m?), L. is the lenght of the torrent m and average distance for each group is in between 58 and 384 m. After (0-1 year) | | (0-1year)
| T P e RN - R Trois Arbres Roche Rousse ¥ m). . Remaitre, 2006). ' (inm) (in Remaitre, 2006). this event, 75% of monitored sediment have been found in Peyronnelle and Scree " Flow |
P ONTIN O RRT AN, - EP e ’ Peynin thalweg and 25% have been found in old debris flow channel. Left
gt PN A L NTRRR R It bank tributary of the Peyronnelle has a much greater activity [100 ; 730 m] Debris | M! | suspended
Eh s S f; 'i NG : Peyr.onnelle eSulIltsS than right bank tributary [20 ; 60 m]. Controlling factor are directly related to ; s_ggv;ears) ] ((;fz:;;:c;rf) (15-3ﬂ(;);vears) féf'{’;‘ii’f)
ot g AL L Pote Pracipitation accumulation steepness of the slope, allowing the displacement of the particles by gravity > o peyronnelle stream
B Ii\;\j:ﬁi:ﬁ:;:z ;{E;{};:,}f;j{*f;:j:ii,;;11223,;';232';,;;;‘; AN i High : — flow. Height of the bank and channel width regulate acceleration of debris egzgr;:r;)an ( (6.000m%)
s M st (W d tion - a) Meteorogical context of the debris flow flow. Total volumes mobilized during debris flow were estimated to be more ' 7T ——

. Carlier 28 Q N A T N | (August, 2015) § than 30.000 m3. Results therefore highlight the pulsating character of Debris | ) Suspen SRR
T 2 BSE : ibuti i i i - sediment fluxes associated with high magnitude and low frequency events Debris f [ transport >ediment store
L \Wen) Figure 2-b : Slope contribution to sediment supply in the Peynin catchment (Lissak Overnight on August 8 and 9, 2015, an important rainfall x . ngh mag . = 4 flow (15- Owea.rs)'r | (0-1 r,) Hydrological

Trois Arbres //////W/ e ) Qe NG etal., 2015) o g1 and indicate the strongest functionality of debris-flow dominated channels (30-100 years)  flows

T ///////%/////%/% N NI e Right bank event (23 mm) has been recorded at the weather stationin | ¢ in the Pevni h Pevnin f ad
%///%/é////%//////%?/////é// sy o s Left bank o A , , o ; in the Peynin catchment. eynin fan « Torrential or
%%%/%/%/%%44/ ///// //- ///Q/ ' if/ Strlke Slde . hlgh torrentlal - Dlp S|de . Operatlng IN the Peyn|n CatChment, due tO IntenSe StOrm Ce”S (F'g.4 a). ;E Debris p— ) fluvial system
%///;/////g//////// 4 /////// ——|s )/ N // - : Peynin solifluction and creeping Debris particules have been found in all sub-catchment, @ °~ Th . . \ flow 7% in river Mixed system

L S . : i ese data have to be used to discuss lag time, processes and thresholds.

////7/?////%%///?/ . 7 = . . 7 . 4 | |and debris flow activity < > located on the left bank of the Peynin River (Four a Chaux, C . — (30-100 years) glacial system
4/?//%//2/////// / /%/% /// / étf;tt;:;t‘ ////ﬁ///////////////// ///%///// j//// _ Steep slope : mean 50% processes , y , ( These three elements are needed to observe significant sediments fluxes. . Guilriver D v Trancfer

////é///// m /4/ = ///// %////é/” // ‘ -Slope : mean 30 % Trois Arbres, Peyronnelle, Roche Rousse - Fig.2-b). ; . . oy e ) / -< ansfe
/////7/%4//////%// ///// ///%///%/////%/%// %%/// Pe - Sediment supply has also to be precised as it is a critical importance in the Slgspendef v Cooldown

//7///7////// ‘/@tuff % ,///// //A ) %/ 7 ///»/ ///// . . . . . . . . ranspor
///// ///;?* Peyronnelle %/////é////j Spatial and temporal sediment dynamics are studied on four most important || Rainfall ded in th Guil t sufficient t triggering of debris-flow events. (0-1 year)

/ ////////% ) ///%//#//%/7/%%%//////9// . . . . . . alntall recoraded In e upper Guil was not surmmcient to , . AL N N Downstream
, %/// //%%///%/////%%/w//g////% %/; subcatchment, in the upper Guil catchment (Fig.2-a). This poster is especially || switch to flash-flood regime in the Guil and tributaries. FEFFTESFFFFEFFEEEFTITEFTTITEEEEF S
: , . focused on the Peyronnelle catchment (Fig.2-b) where an important | | [Acknowledgements - This research was funded through the project SAMCO : "Adaptation of the societies to mountain risks in a context of global changes"”
Figure 2-c: Geomorphological map of the Peyronnelle and - : i .M logical data of the Peynin in July - A (2013-201 7?of the Agence Nationale de la Recherche (ANR—1|02— ENV-0004)
Trois Arbres fans and extent of the debris flows of august 2015 debris-flow event has been observed during August 2015. Figure 4-a : Meteorological data of the Peynin in July - August J :




