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Introduction Study site

- Since February 2011

e Ground imagery can supplement satellite/ aerial imagery and field observations to monitor river dynamics. » The Genissiat hydro-electric dam (Rhdne River, France) came into service in 1948. - a 211W Axis camera
» Large datasets can be produced with high temporal resolution but their visual analysis is very time consuming. || °Pieces of wood cannot pass through the dam: a raft grows up in the reservoir. - O”G*P'Ctur? every 10mn
e Mechanical interventions are needed to remove the raft 3-4 times per year. - 6407480 pixels

* Automation of image processing would allow monitoring river processes using high frequency imagery. _bands available: RGB

e Two main tributaries supply wood pieces to Genissiat:
- the Arve River (catchment area = 1,984km? ; mean annual discharge = 73m?/s)

* In-channel wood is known to be valuable for aquatic ecology but it is also a problem for hydraulic structures. i Ve [Fiver (e avee = S« e eme) dsdiErae = 15meE)

 The Genissiat dam constitutes a great vantage point to assess the wood production in the Rhéne River
catchment (Moulin and Piégay, 2004) but also to set up a ground camera.

e This site was used to test the automation of the wood production monitoring in a River catchment.
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* The wood raft extent in the dam reservoir was used to assess the wood production in the upper catchment.
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Upper view of the Genissiat dam and its reservoir.

* Develop a method to automatically monitor rivers processes, simple and readaptable for numerous processes.
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Rhéne River

The Rhéne River in France and its two main tributaries upstream of Genissiat.
Gauging stations used to study the discharges of the three rivers.
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e |dentify flow conditions which are critical in terms of wood production in the upper Rhéne River catchment.

Method

The method developped consists in an automatic detection of the wood raft area through time. Simple statistical parameters were extracted from each image in order to classify each pixel of the region of interset into Wood or Water.
A learning sample was used to define the rules to discriminate classes of the pictures. These rules were apply on the whole dataset to draw time series of the wood raft extent.

e Mask application to extract the Region Of e Calculation of the Hue, Saturation, Intensity e Manual classification of each square of the e 20,000 squares chosen randomly e Prediction of the classes thanks to this e Orthorectification of the images
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Results

T predic =099 * Obs + 18144 Overestimation of the surface The regression line between predicted and Hereunder, the time series of wood surfaces obtained from proccessing 461 pictures
g | K=o ( observed wood surfaces reveals an accurate between June 2013 and September 2014 reveal the co-occurence of large wood
€ A predictive model (slope=0.99; R*=0,91). . : L2090 200302 0OMOOE surfaces and high peak discharges in the Rhone River. They also show the
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From wood raft area to wood volume:

Conclusion and Perspectives

During each extraction operation, quantities of wood extracted were weighted.

10 operations were recorded on pictures: the surface observed the day before each

H  Monitoring the evolution of a wood raft extent through ground imagery is confirmed and efficient.
operation was compared to the weight measured. £~
=

. . . » e Assessment of the wood raft extent could be more accurate if the water level changes were taken into account.
We chose to work with a non-linear function that passes through the origin for the

physical signification.

e The method has to be tested on other datasets or objects, for example located under the water level surface.

 The Valserine watershed, despite a lower discharge, seems to be more prone to wood supply than the Arve
watershed, in the upper Rhone River at Genissiat.
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