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Locatlon
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Glacial valley
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Granitic rocks 4083 m
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Study reach gz

Downstream:
Saint-Bonnet-en-Champsaur

leisure center
artificial water
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b
Bl o TR N . LR\ @ Ancient gravel
Drainage area (km?) Ry s elag Pl ve_xploitation
Length of the study reach Van | :
(km)

Active channel width (m)

Channel slope (m/m) 0.01

Planform morphology Braided/wandering patterns
oy 1600

Upstream:
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, , A dramatic channel incision
Presence of fluvio-glacial clays close to the bed
level

A shift from a braided to a wandering pattern

Downstream and upstream historical extractions

Important ecological and human risks
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2o Siade 4.8 million € (2013-2014)

450 000 m?3 excavated and replenished
A . e W;:—w - . s . sy
— ok oy ﬂ;a;ﬂ"—'&? . —

One objective : Stop channel degradation

Same longitudinal profile and width as in 1913

Elevation of the downstream g Mean aggradation =3 m
dam control (+1.65 m) Mean elargissement = 80 — 200 m

6/14
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Local monitoring

Objectives :

1) Capture the geomorphic and biological responses of the degraded reach to the
artificial gravel recharge

2) Evaluate time-scale for a natural recovery

2

Topographic survey: Field data:

RFID device:

« Sequential LIDAR
* Drone survey
« Terrestrial and classical topography

* Granulometry
» Clays outcrops
« Time lapse

« Sediment tracking
« Active layer
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Local monitoring

LiDAR data a

Date Type  Discharge (m3/s)
08/02/2011  LiDAR 1.48 m3/s

15-28/11/2013 LiDAR 15 3 4.5 m®/s 5 cameras along the
study reach

11-17/04/2014 DGPS No problem

10/09/2015  LiDAR 1.6 m3/s
22/09/2016  LiDAR 1.5 m3/s

Raster calculations for recent
sedimentary budget

Bathymetric data

40 cross section at each Lidar
Survey since 2013

Possibility to compare error due to
water level

1 photo by hour
Battery life : 6 months

Exemple of Braided Index a

) Z
o e 2=l \
3 0o R e o e
. 87 S g
= g N - O ™
‘s" g ): ‘ 5

=N . - i3
PP R N e . Yoy

Artificial RFID cobble pebble  8/14
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Sedimentary budget by sector (2015-2016)
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n Undimensional standard - 2 reference stations
* 1 1 2 deviation of active channel « 40 cross sections in the
BRI* = 0= (2 —2) ation of ac °s sed
T, — T \ n altitudinal variations restored reac
T 1 i—1
0,035 |
o Without flood:
1032
1031 Ref tati 0,03 - Developement of
eference stations : :
1031 braided pattern is
1030 BRI* = 0.008 / 0.0032 4P
1030 0025 relatively fast
1029 Multiple channels

1029 = Braided pattern _
1028 - 0,02 BRI* is not so far to
1028 T T !

0 50 100 150 reference values

0,015

989

080 Restored cross section example
l BRI* = 0.0006 oo

988

988 \\ . : :
%87 | @omogeneous section 0,005 + T :
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Reference station
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- = = = = Injection 31/01/2017|

Preliminary results

Prospection " : 7 sjogor7 o 10/04/2017

-

-

Injection

T1
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T1
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44°39'30"N 4

Transition ._
wandering section ..
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15/07/2017

Braided reach

Very important
sedlment stock

80
100
100
100
100

How long time for a

natural replenishment ?

Return rate Max length Min length Mean length

MO M+6
Cobble-Pebble 75 72
% 100 96

N e G T .ﬂ__44: 39'30"F

1275 55 456
0 0 0
0 0 0
5.5

4.7

5.5 5.5
3.5 4.1 11/14
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Active layer _ Heigth of scour There is a risk for
= scouring clays ?

No scour

Calibration of sediment

1030

[ Cross section fill
1 Cross section scour

Input
Spatio temporal

varibiality of the active
layer
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Altitude (m)

1029

1028

D/ Downstream the big braided reach
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Time lapse

6°6'0"E 6°6"30"E 6°7°0"E 6°7T?"E

44°40°30"N

44°40°0"N —

._ e & ¥ o £ e Ay 147397307 . _
44°39"30"N L ‘ £ = ’ o Qua“fy geomorth:
SR e i T 6 S N response

AR Verify hydraulic
| conditions

Quantify habitats
T e e e evolutions

Legend

44°39°0"N
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After 3 years:

Sediment budget is
nositive but almost stable

Most of evolutions are
located in upstream

Braided patterns are
forming relatively quickl

RFID device shows that
low flow conditions allow
significant sedimentary
mobility

Continuation of monitoring

Our results attest of a good Use time lapse to quantify habitat
potential recovery rate spatio temporal evolutions
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