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Creation of a new wide and shallow channel with 355 000 m?3 of coarse 11/2013 and 04/2014

sediments from adjacent alluvial terraces and other complementary sources

Physical monitoring

High resolution topographic surveys Sediment mobility Main results

of the Chabottes
braided reach of the restored reach

Date of the survey Type of survey Data source Before (B) After (A) restoration ' ' The monitoring of the morphological restoration of the Upper

SEaliaiCONEIRE A set of 161 tags has been inserted in artiticial Drac clearly reveals a very efficient spontaneous recovery of
08/02/2011 A?rbome LiDAR CDOS/Sin.tegra B (Ricoux-Sautet, 35 km] gravels and deployed in the braided Chabottes plain braiding conditions along the 3-km widened and replenished
15-28/10/2013 Airborne LiDAR  CLEDA/Vinci B (St. Bonnet, 3.5 km) upstream of the restoration site, to evaluate the - : : _ ) _
11-17/04/2014 dGPS survey CLEDA/Vinci A (St. Bonnet, 3.5 km) bedload transit time from this major sediment o Ve re.ach. Bedload tracing experiment conflrm a .rapl.d
10/09/2015 Airborne LIDAR ~ CDO5/Sintegra A (Ricoux-Sautet, 35 km) <ource and the restored reach dispersion of gravels from the Chabottes plain, which is the
22/09/2016 Airborne LIDAR  CDO5/Sintegra A (St. Bonnet, 3.5 km) 11 , main sediment reservoir upstream of the restored reach. This
04-05/09/2017 UAV-SfM* Irstea A (St. Bonnet, 3.5 km) Transport distances for ™ / eridl strong coarse sediment connectivity is a positive point for the
18-20/09/2018 UAV-SFM** Irstea A (St. Bonnet, 3.5 km) B A A Eﬁ;irfc'fjéiitiz :,T:in) o1 / e resilience of the braided pattern in the restored reach. The bed
32}21;// cz)?)/l 28018 | ! mm(f;oo = religf index also confirms a favourable .n?orphological trajgctory
18/10/2018 Airborne LIDAR ~ CLEDA/OPSIA A (Orciéres/Les Borels-Sautet, 45 km) \ . _ which evolves towards reference conditions, as observed in the
* using RGB and IR cameras PhySICal ha bltats md ppl ng reference reach
" using RGB caniciciuy Combination of two major criteria controlling distribution of aquatic and The detailed typology of habitats shows a low variability of
S topographlc.surveys of the restored reach (_DEMS) dre OverI.aVEd £ terrestrial species which were preliminary discretized into classes: habitats distribution at the reach scale, and at a sub-reach scale
produc.e change detection maps. The§e DEMs fare derived from 3D point clouds « A proxy of the size of the substrate (roughness of the 3D point clouds) (segment of 200m in length) excepted in the large braided area
EL p0|r.1ts to TIN angl o DI from alrborn? Al | veYs and from e , * The relative elevation to the water level (in the median part of the restored reach) where the diversity
processing of UAV high resolution images with SfM photogrammetric technics . . g .
o - For terrestrial habitats, the mdgx increase significantly between 2017 and 2018. ThIS.
y rY— AEqu;nchabnatsTe”esmal " location of fine sediments is braided area was c.omposed of several shallow chgnnels in
o 'm 'éogsa‘/nk;alz?gthGPS = = also included. 2017. A simplification .of.the. num.ber of Fhannels in 2918
T m ach and his i = - s The combination of the aIIowgd some terrestrlallzatpn (fine sediment d.ep05|ts_)
e =1 = =- classes forms 40 differents associated with a general refinement of the sediment size. At
%ffgii’, —H - =- habitat types which can be the braided area scale more frequent habitat types (like
E = = further clustered and their shallow channel with medium size gravel bed) tends to lower
o . oo - = distribution compared the Shannon index in 2017, compared to 2018, where habitat
between 2017 and 2018 types are more equally distributed. This shows that Shannon
UAV campaigns with some index may be too sensitive to unfrequent habitat types. This
o diversity indicator (e.g., has been confirmed with a clustering analysis, that show some
DEM of difference between 215nd 261n erese reh, based on airborne LiDAR surveys, pa Shannon Index) steps in the Shannon |nde>.( dISt”bUt.lo.n (Ca|CU|ated for various
showing the formation of a network of anabranches, typical of the braiding fluvial pattern T numbers of clusters grouping the Orlgmal 40 types).

Ecological monitoring

Based on the existing ecological data collected by the different river managers, an Hyd ro_bio|ogica| results R|pa rian environments

evaluation protocol has been applied along the Drac restoration work area. Different

. . . : By improving the water quality due to a better water treatment Following the restoration work, the functional units diversified with the
compartments have been investigated, at different scales (station, restored channel, ﬂ:’ tp g. ot q o th | H ol 5 ’ on; f £ th t’ ted alluvial banks b , q
. . . . e Taxonomic varie IS better alon e wnole upper vrac colonization O e unvegetate alluvia anks ioneer an
river reach), compared to a witness site. The following table shows the data used for " ' thY , , , 5 o . p‘f - Herb ot A g; tial d < of Zh ph drolosical
. section. owever IS IMmproving IS much Important In e ernaceous vegetation. strong spatia Nnamic O e Fologica
the Drac assessment before/after restoration work : 4 o ’h o P ff & £ P . 4 funct I tg X | g pb »;I " , y 5
B logical Agence de l'eau RMC (2016 to | Département des Hautes-Alpes (2018 and 2019, data used rest.ore area .y the combine effects of better water quality an unctional uni (wa er cC ass) IS observed: € erosive processes
monitoring 2023) + AFB (1989 to 2017) since 2004) habitat recreation. (exposed bars towards water) are partly compensated by the processes
Hydrobiological Invertebrate Macro Sampling, | Water quality assessment by monitoring benthic invertebrate Average before 2014 Evolution of taxamomic variety =§12.0 of deposits (water towards aIIuvium). A functional break is a|Way5
monitorin Diatom Sampling by Agence de | fauna according to quantitative and qualitative methods 30.0 | - Average after 5 —#—Richesse . . . .
© _ investig‘;tiognsy © po 1 A A $00 0 4 0 present between the riparian fringe and the outer woody strip.
250 - 235 $ | —a i .
Hydrology No investigation Four gaugings on 4 stations : Orcieres, Pont du Fossé, 20,0 - 19.7 %8'0 Intermediate strata (herbaceous and ShrUbby) do not prowde the
Chabottes and Saint Bonnet en Champsaur 4 times a year. oo | 159 *0 successional reIay (Gramond D., 2018).
. 4.0
Thermal monitoring | No investigation Aerial thermal investigation during low-water periods to 100 | 401 42 3.8
define refugia zones for aquatic species on Drac River using a o ] 20 - o 15 23 Wate r P hyS | Ca I M O n ItO rl ng
method developed by the CNRS + continuous monitoring for ' . Aos/b | T - A SO N_— 5
the temperature parameter on a control station (Drac In Pont o0 DRAC0070  DRAC00SO restored channel  DRACO0S0 DRAC0070  DRACO0SOtravaux  DRAC00SO e I i e
du Fossé) and directly in the restored area (Drac in Saint . i i i i i §19 é}ﬁ ‘i
The comparison of fishes investigations shows an important 2 e :
Bonnet) 5 ﬁé@
. . . . = o™
Physico chemical | Measurements of  physico- | Punctual survey of all the physicochemical parameters (T° , Increasing of the flsh-populatlons of Salmo Sp on the restorted “g”‘ 5’*” :
parameters chemical parameters in situ, |02, Conductivity and pH) on the 4 stations: Orcieres, Pont du area. o o & 16 ?f : ~ . : .
Macro Pollutant Analyzes by |Fossé, Chabottes and Saint Bonnet en Champsaur each year + £ . £ . [ Bentiinid Slesainicdll Biessascil SR Mkl Sl sk
Agence de I'Eau Continuous monitoring of those parameters at the control ;f 400 - salmo trutta 2013 g 400 - . DRstanise. (ki) . .
<tation and in the restored area. 5 w0 5 w0 Analysis of TIR results show that the Upper Drac displays contrasting
Fishes inventory Sampling fish stands by AFB Using AFB and Agence de l'eau investigations for the g 2:2 g izz behaviors and that these are controlled by the density and
Complementary measures on | 255€ssment of the evolution of the Drac River 200 | characteristics of cold-water inputs. Temperature decreases in the
alluvial spawning grounds by o > ‘reference’ section but increases in the restored section despite both
AFB N | - - -
Habitats and | No investigation mapping of the riparian habitats from Pléiades satellite oMl Sz_ e showmg d bral_d_Ed morphology. The results show that t_he restoration
Riparian Dynamics images and aerial photographs + field investigations FRRRSSEARESIRARRS 5(5 ? 10/30/50 70 50 110130150170190210230250270290310330 has had no positive impact (not yet) on the thermal gradient.
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